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The Data Base for the May 1979
Marine Surface Layer Micrometeorological Experiment

at San Nicolas Island, California

THEODORE V. BLANC

Atmospheric Physics Branch
Environmental Sciences Division

Abstract - One hundred thirty-six hours of gradient (profile) and bulk aero-
dynamic measurements of momentum, moisture, and sensible heat flux, accompanied by
determinations of stability, drag coefficient, roughness length, and sky radiation were
made in the marine atmospheric surface layer over the Pacific Ocean from an upwind,
low-profile promontory of San Nicolas Island, California. Over a 10-day period a wide
variety of meteorological and oceanographic conditions were observed in which 30-
minute average wind speeds ranged from 2 to 17 m/s, air-water temperature differences
from -2.1 to +0.6*C, dew point-water temperature differences from -7.5 to -2.0°C, and
Richardson number stabilities from -2.7 to +0.1. Subsequently, 10% of the data were
acquired under stable atmospheric conditions and 15% at wind speeds in excess of 12
m/s. The micrometeorological observations were accompanied by 80 hours of aerosol
size distribution observations of particles ranging from 0.3 to 14 Am in radius, 171
hourly measurements of upwind wave period and height, 59 hourly measurements of
atmospheric radon (222Rn), and typically twice daily high resolution radiosonde measure-
ments for determining the height of the marine inversion. The data includes measure-
ment error values for the various flux and stability related parameters. Because the data
base forms a unique collection of maritime observations, considerable care has been
taken to present the data in an easily usable form. The data base is also available on
magnetic floppy disk and, along with the various details of the experiment, in graphic
form in NRL report 8363.

1. Introduction

A previous NRL formal report 8363, Blanc (1981), presented a detailed description and analysis
of the marine surface layer experiment conducted at San Nicolas Island, California, in May of 1979. In
that earlier report, all of the data and much of the analysis was presented in a graphic format. This
report presents the measurements in a tabular form upon which the previous report was based.
Because the data base represents a unique collection of observations made under an unusually wide
variety of meteorological and oceanographic conditions, considerable care has been taken to present the
data in a fashion which is self-explanatory and which is conducive to its easy ulitization. Interpretations
of the data which may differ from those presented in Blanc (1981), or which may have different objec-
tives in mind, are invited. Some observations of precipitation, visibility, and cloud cover made in the
vicinity of the micrometeorological observation site are available in Williams et al. (1979). The
micrometeorological data presented in this report is also available on Hewlett-Packard model 9885 or
Tektronix model 4907 compatible floppy disk upon request to the author. All of the data are presented
in chronological order cataloged in local Pacific Standard Time (PST).
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T. BLANC

2. Distribution of Observations by Day, Hour, and Run Number

Table 2.1 - Distribution of the Observations for the May 1979 Marine Surface
Layer Experiment at San Nicolas Island, California

Approx. 1979
Start ,.

Time (PST) IMay 2 May 3 May 4 May 5 May 6 May 7 May 8 May 9 May I0 May
00:00 t 030000t 040000*t 050000 t 080000*t 090000 t 100000 t
00:30 030030* 040030* 050030 080030* 090030 100030
01:00 t 030100t 040100t 050100 t 080100t 090100 t 100100 t
01:30 030130* 040130 050130 080130" 090130 100130
02:00 t 030200t 040200t 050200 t 080200*t 090200 t 100200 t
02:30 030230* 040230 050230 080230* 090230 100230
03:00 t 030300*t 040300*t 050300 t 080300't 090300 t 100300 t
03:30 030330' 040330" 050330 080330* 090330 100330
04:00 t 030400*t 040400t 050400t 080400t 090400 t 100400 t
04:30 030430' 040430" 050430 080430" 090430
05:00 t 030500t 040500't 050500 t 080500t 090500 t t
05:30 030530 040530" 050530 080530 090530
06:00 t 030600"t 040600"t 050600 t t 080600*t 090600 t t
06:30 030630' 040630* 050630 080630* 090630
07:00 0 t 030700t *t 050700 t o t 080700"t&O 0 1
07:30 0 030730 * 050730 080730 A * A
08:00 tA 030800"tAO *tAo 050800 t to 080800t& 090800 tA t

08:30 030830* 040830' 050830 080830* 090830 100830 A
09:00 tA 030900 tA 040900t6 050900 t t 080900*ta 090900 ta ta
09:30 03 930* 040930 050930 080930* 090930 0
10:00 th 031000tA 041000tA 051000 t ta *tA 091000 ta a
10:30 031030' 041030 051030 * 091030
11:00 tA 031100tA 041100*tA 051100t3 tA *tA 091100 €
11:30 * 031130 * 051130 * 091130 0
12:00 tA *A 031200"t& tA 051200 t tA *tA 091200 A
12:30 031230* 041230 051230 081230* 091230
13:00 tA "tA 031300't& 041300 t 051300 t 071300t 081300t& 091300 A
13:30 021330 031330* 041330 051330 071330" Q 081330* 091330
14:00 tAo 021400*tA 031400"tA 041400 t 051400 t 071400"tA 081400*t& 091400 A
14:30 021430* 031430 0 041430 o 051430 071430* 081430 091430
15:00 tA 021500tA 031500't 041500 t 051500 t0 071500t 081500't 091500 1 0
15:30 011530 0215301 0 031530 041530 051530 * 081530* 091530
16:00 011600 t 021600't 031600"' 041600 t 051600t 1t 081600*t 091600
16:30 011630 021630' 031630' 041630 051630 * 081630* 091630
17:00 011700 tA 021700 & 031700*1 041700 1 051700 t 071700't 081700*t 091700
17:30 021730 031730 041730 051730 071730* 081730 091730
18:00 tA 021800t& 031800't 04100 t t 0718001 081800t& 091800 A
18:30 021830V 031830' - 041830 071830* 081830 091830
19:00 tA 021900'*A 031900t 041900 1 0 071900* 081900t& 091900 tA
19:30 011930 021930' " 041930 071930' 081930 091930
20:00 012000 t 1 032000 042000 t 072000*1 082000 tA 092000 t
20:30 012030 022030 032030* 042030 072030* 082030 092030
21:00 012100 * 022100"* 032100"t 042100 1 072100*t 082100 1 092100 t
21:30 022130* 032130* 042130 072130* 082130 092130

22:00 t 022200t 032200t 042200 t 072200"t 082200 t 092200 1
22:30 022230' 032230 042230 072230' 082230 092230
23:00 1 022300t 032300't 042300t 072300* 082300 t 092300 t
23:30 1 022330' 032330' 042330 072330* 082330 092330 1

Six digit number indicates micrometeorological observation. 7905 + (six digit number in table) - run number. The run number is
data run start time (year, month, day, hour, minute) in local Pacific Standard time rounded off to the nearest clock half hour. See.
pp. 3-547.
*indicates aerosol size distribution observation. See pp. 549-553.
tindicate wave period and wave height observation. See. p. 555.557
Aindicates atmospheric radon observation. See. p. 558.
Dindicates Inversion-base height observation. See. p. 559.
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3. Mlcrometeorological Observations

The 272 half hour micrometeorological observations, presented in graphic form and analyzed in
Blanc (1981), are presented in tabular form. The Businger et al. (1971) scheme, described in Businger
(1973), was used to compute the profile-derived flux and stability parameters with the von Kirmin
constant set equal to 0.40. This procedure renders the Businger et al. profile scheme equivalent to that
proposed by Dyer and Hicks (1970). The Friehe and Schmitt (1976) scheme, described in Friehe and
Pazan (1978), was used to compute the bulk-derived flux and stability parameters with the Smith and
Banke (1975) formulation for drag coefficient. Approximately 190 parameters are presented in this sec-
tion of the report which were computed and stored on magnetic disk for each 30-min long data run.
They include the results of such calculations as the upwind fetch length over the island promontory, the
wind speed profile escarpment corrections, the error values for the various flux related parameters, and
the newly proposed composite profile-bulk flux method determinations. The roughness length and drag
coefficient values are listed beneath the various scaling parameter columns. The data contained on
magnetic floppy disk are cataloged by a 10-digit run number which represents the data start time (year,
month, day, hour, minute) in local Pacific Standard Time rounded off to the nearest clock half hour.

It is of interest to note that for the minor event of profile observed downward humidity flux
reported in this section and in Blanc (1981) for 4 May, 1979, Matthews and Akkerman (1979) reported
the observation of fog between 8:30 and 9:30 PST.

In retrospect, the selection of the term "total heat budget flux" in this section and in Blanc (1981)
to represent the sum of latent heat, sensible heat, and shortwave sky radiation was unfortunate. Fol-
lowing the example of Friehe and Pazan (1978), we should have employed a term such as "net heat
flux," or "perhaps composite heat flux," since we did not have available a measurements of incoming
and outgoing longwave radiation.

For a listing of the variable labels under which the data is stored on magnetic disk, see pp. 562-
581. For a listing of the various parameters minimum, maximum, mean, and standard deviation
values, see pp. 560-561. For a complete listing of the equations employed for the micrometeorological
calculations, see pp. 564-598. The various micrometeorological computer programs are listed on pp.
600-627.
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MANINE SURFACE LAYER MICROSMETEOROLOGICAL EXPERIMENT

NAVAL RESEARCH LABORATORY
ATMOSPHERIC PHYSICS BRANCH

MARINE ATMOSPHERIC RESEARCH STATION
SAN NICOLAS ISLAND, CALIFORNIA

. . . . MICROMETEOROLOGICAL DATA . . . .

RUN NUMSER: 7905011530 PRINT DATE: 11 JUN 190
START TINE: 25:31:20 PST DATA SAMPLING RATE (ALL CHANNELS): b/Men
END TIME, 16. 1,20 PST DATA AVERAGING PERIODi 30 Sin
START DATE, I May 1979 (DAY 121) NOMENCLATURE: 1UPPER LEVEL, 2-LOWER LEVEL

• ANALOG CHANNEL RAW DATA (AVERAGE VDC):

No.00 No.00 No.2 No.03 No.04 NO.02 No.0 h o. NO o.06 No.09
VOLT.REF.A TEP.STRUC.1 TEMP.STRUC.2 DEW POINTI DEW POIN(2 WIND SPEED) WINS SPEEDS AR.PRES.2 SKY SAD. WIND DIR.

6.205 0.000 0.001 5.03a 4.945 6.164 5.950 4.486 3.900 4.751

No.10 Not.I1 NO.12 NO.13 No.14 No.15 NO.16 N4.17
RULE WT TEMP AC FREQUENCY AC VOLTAGE MANUAL FLAG ZERO REF. SPARE A SPARE B VOLT.REF.

4.512 3.962 2.514 0.01 0. 001 0.001 0.00 6.205

t DIGITAL CHANNEL RAW DATA (AVERAGE): ESCARPMENT DATA, FIELD CALIBRATION AND WIND SPEED ESCARPMENT CORRECTIONS.

No.l No.2 UPWIND NEAR UPWIND LAND DPIFCAL DP2FCAL WTBFCAL WSIEC WS2EC
AIR TEMP,I AIR TEMP.2 HEIGHT/LENGTH PATH(Ners) (Volt.) (Volt.) (Volt.) (Coeff.) (Coeff.)
1401 134535 1421 135387 0.157 104 -0,009 0.000 0.000 0.993 0.959

. SYSTEM HOUSEKEEPING PARAMETERS TRANSLATED INTO ENGINEERING UNITS

MANUAL FLAG ERROR COUNT DATA BASE VOLT.REF.DEV VOLT.REF.DEV ZERO REF.DEV AC VOLT.FLUX AC FREQ.FLUX AC VOLTAGE AC FREQUENCY
(No.sc os) (Noscans) (No.scans) A(No.).005V) B(No.).OSSV) (No.),002V) (No.S.V) (No.)IHz) (VAC) (Hz)
0 0 150 0 0 0 0 I 215.0 59.94

* OBSERVED MICROMETEOROLOGICAL PARAMETERS (INCLUDING THE ABOVE CAL, AND ESCARPMENT CORRECTIONS) TRANSLATED INTO ENGINEERING UNITS:

AIR TEMP.) WIND SPEEDI DEW POINTI TESP.STRUC.1 WIND DIR. BAR.PRES.1 SOY RAD. BULK WT TEMP MEAN AIR TEMP
(Celsios) (Meter/set) (Celsius) (Kel.oS-2/3) (De.qTro) (Millibar) (Watt/n2) (Celsios) (Kelnin)
13.454 11.87 9.75 NO DATA 306.5 1010.10 -5.44E 02 04.141 284.656

AIR TEMP.2 WIND SPEED2 DEW POINT2 TESP.STRUC.2 TIDE TABLE BAR.PRES.2
(Celsius) (Meter/soc) (Celsius) (Rel.oM-2/3) (Meter MSL) (Millibar)
13.539 10.98 9.15 NO DATA 0.10 011.20

o CALCULATED MICROMETEOROLOGICAL PARAMETERS:

HEIGHT 1 POT TEMP I VIR.TEMP.1 V.POT.TEMP.1 ABS.HUMID.I REL.HUMID.I SPEC.HUMID.I VAP.PRE0.1 S.VAP.PRES.I REF.INDEX I
(Meter.) (Ceisus) (Celsius) (Celsius) (K/.3) (Percent) (K/Kgo) (Millibar) (Millibar) (Kel.o-2/3)
18.35 13.633 14.750 14.930 9.095E-03 78.27 7.441E-03 12.031 25.371 NO DATA

HEIGHT, Z2 POT.TEMP.2 VIR.TEMP.2 V.POT.TEMP.2 ABS.HUMID.2 REL.HUMID.2 SPEC.HUID.2 VAP.PRES.2 S.VAP.PRES.2 REF.INDEX 2
(Meters) (Celsius) (Ceisius) (Celsius) (K/m3) (Percent) (Eq/Kq) (Millibar) (Milliba-) (Kel.oS-2/3)
9.20 13.629 14.704 14.874 8.740E-03 74.74 7.144E-03 12.564 15,473 NO DATA

* CONTINUED BELOW

PRINT DATE: it JUN 1980

RUN NUMBER: 7905011530 MARINE SURFACE LAYER DATA SAMPLING RATE (ALL CHANRELS) 6/Min
START TIME: 25132:20 PST NRL MICROMETEOROLOGY DATA AVERAGING PERIOD 30 Min
START DATE: I May 1979 (DAY 121) SAN NICOLAS ISLAND, CAL NOMENCLATURE: 1UPPER LEVEL, 2-LOWER LEVEL

f PROFILE CALCULATIONS BASED ON ABOVE OBSERVED AND CALCULATED VALUES (BUSINGER,1973):

FLUX PARAMETERS PROFILE SLOPES
STABILITY (+UP,--DON) SCALING PARAMETERS PARTIAL DERIVATIVES (+INCR.WITH HEIGHT)

GRAD.RICHARDSON NUMBER MOMENTUM FLUX FRICTION VELOCITY GENERAL FOR MDN/DZ; GENERAL FORN:'N'SLOPE-
(-Stable,-Unstable) (Nt/2) (Mters/sec) I(NI-NO) /ILt(l1/Z2)I I(LnZl-PSI)-(LoZ2-PSI)j/
-0.003 AT GH -3.37E-0l 5.246E-01 (ZleZ2)1/2) [NI-N2)

GEOMETRIC MEAN HEIGHT HUMIDITY FLUX SCALING SPEC.HUMD. N-WIND SPEED (S/sot) N-WIND SPEEL (M/sec)
(Mater) GMH-(ZZ2)I/2 (Eg/sec n2) (K9/Kg) Z-HEIGHT (Meters) 2-HEIGHT (Mt Veri.Axis
12.99 -1.SIE-04 2.352E-04 DWS/DZ- 9.94E-02 PSI;PSitNO SLOPE- 7.42E-0l

Z/L AT CMM LAT.HEAT FLUX

-0.004 (Watts/n ) SCALING POT. TEMP. NMSPEC.HUMIDITY (Kq/K
) 

N-SPEC.HUSIDITY (Kq/Kg
)

-3.73E 02 (KeIin) Z-HEIGHT (Meters) Z-HEIGHT (MO VertAsis
Z/L AT 10 METERS -6.301E-03 DSH/DZ 3.32E-05 PSI-PS12
-8.003 SEN.HEAT FLUX OH SLOPE- 2.30E 03

( Wtt /.2 )
Z/L AT Z 4.IOE RI ROUGHNESS LENGTH NMPOTTEMP.(Ifevin) N-POT.TEMP.(Kelin)
-0. 006 (Me"ts) Z-HEIGHT (Seor.) ZHEIGHT (N) Vert,AoisSKY AND SOLAR HEAT FLUX 5.652E-04 DPT/DZ- -S.92E-04 PSl1PS12
Z/L AT Z2 (Watts/X) PTK SLOPE- -RS.5E 0I
-0.003 -5.44E 02

DRAG COEF. AT 10 METERS N:LnTEMP.STRUC.(KEM-2/3)
SONIN-OBUKHOV LENGTH T(IA. HEAT BUDGET FLUX (0iMtnsonless) ZHEIGHT (M) Vrt.Asis
(Meters) (4,t1s/.2) .Vyt U. PSI-NONE
-3.171E 03 -9 12E 02 CT2 SLOPE-NO DATA

PSI1 AT 7)" 0,.1139 BOWEN RATIO
PSl AT Z2 S.010736 (no units)
P902 AT 1 0.012775 -0,012
P512 AT Z2. 0006466

o GENERAL CONSTANTS MISCELLANEOUS

VON KARSAN GRAVITATION PROFILE PROFILE BULK BULK
CONSTANT ACCELERATION TUR.PRANDTL TUR.SCHMIDT SEN HEAT MOISTURE AIR DENSITY
(He onito) (S/soc 2) NUMBER NUMBER TRANSF.COEF. TRANSF.COEF. (KE/o3)
0.4 9.7959 0.74 0.74 0.92[-3 1.32E-03 1.2230

- GENERAL NOTEti AIR SPECIFIC HEAT
Accora.cy Iitaion exceeded for Measurement of Profile Slope and/or Partifal Derivative. (ITcal./Kq Kel.)
Conut ton .oecued by inseroln of: 2.415ff 02

PTRI-PTK2- */- .008 Eel. WATER LAT.HEAT VAP.
(ITcel./Rq)

5.899 05
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UN NURSER: 7905011530 MARINE SURFACE LAYER PRINT DATEi 1) JUN 1980
TART TIME: 15.:3l20 PST NBL HICROMETEOROLOIT DATA SAMPLING RATE CALL CHANNELS): 6/Min

START DATE: I May 1979 (DAY 121) SAN NICOLAS ISLAND, CAL DATA AVERAGING PERIOD, 30 Mi.

ESTIMATED MICiOETEOOLOGICAL PARAMETERS AT TEN METERS,

AIR TEMP, :IND SPEED DEW POINT TEMP.STRUC BARPRES, BULK WT TEMP AIR-WT TEMP POT-WT TEMP VIR-WT TEMP V.POT-MT TEMP
(C (Mtr/ ) (Celsius) (Kl.xM-2/3) (MIllibur) (Celsius) (Kelvin) (Kelvin) (Kelvin) (Kelv)
13.2B 11.08 9.22 NO DATA 1011,11 14.141 -0,613 -0.515 0.639 0.737

'IGHT POT.TEMp. VR.TEMP. V.POT.TEMP. ASS.HUMID. REL.HUMID. SPEC.HUMID. VAP.PRES. S.VAP.PRES. REF.INDEX
(Metaro) (Celsius) (Celsius) (Celsius) (Kg/n3) (Percent) (K(/KK) (Millibar.) (Millibar.) (Ke.-M-2/3)

000 13.626 14.780 14.878 6,783E-03 75.16 7.179E-03 11.620 15.461 NO DATA

B SULK AERODYNAMIC CALCULATIONS BASED ON ABOVE ESTIMATED VALUES AT TEN METERS (FRIEHE ET AL,1975):

INFERRED FLUX PARAMETERS INFERRED INFERRED MEAN VERTICAL
STABILITY (+-UP,-.DOWN) SCALING PARAMETERS VELOCITY COVARIANCE MISCELLANEOUS

GRAD.RICHABOBON NUMBER MOMENTUM FLUX FRICTION VELOCITY WITH LONG. VELOCITY AIR DENSITY
(+-St.bl:,-.Unstble) (Nt/n2) (eters/eec) (Meter/seoc) (Kg/3)
-0.015 AT GMH -2.05E-01 4.09E-01 -1.672E-01 1,2233

GEOMETRIC MEAN HEIGHT HUMIDITY FLUX SCALING SPEC.HUMID. WITH ASS. HUMIDITY AIR SPECIFIC HEAT
(Meoter) GNH.(ZIeZ2)1/2 (Kg/sec 02) (Kg/Kg) (Meter KQ/sec .3) (ITc4I./Kq Kel.)
12.99 4.93E-05 -9.845E-05 4.925E-S5 2.4155E 02

Z/L AT CMH LATHEAT FLUX SCALING POT.TEMP. WITH POTTEMPERATURE MATER LAT.HEAT VAP.
-0.019 (W.tts/m2) (KeLvin) (Meter Kel./sec) (ITcal.,/Kq)

1.22E 02 -I.773E-02 7.249E-03 5.8966E 05
Z/L AT 10 RETERS
-0,014 SEN.HEAT FLUX ROUGHNESS LENGTH VAP.PRESAT WT LEVEL

(Watts/.2) (Meters) (Millibar
MONIN-OBUKHOV LENGTH 8.97E S0 2.415E-04 16.109
(Meters)
-6.903E 02 SKY AND SOLAR HEAT FLUX DRAG COEF.AT 10 METERS ASS.HUMID.AT WT LEVEL

(Watte/.2) (Dimensionless) (Kg/.3)
-5.44E 02 1.361E-03 1.215E-02

TOTAL HEAT BUDGET FLUX BAR PRES.AT WT LEVEL
(Watts/.h) (Millibbar)
-4.13E 02 1012.30

BOWEN RATIO
(no units)
0. 74

" MEASUREMENT ERROR ANALYSIS OF PARAMETERS LISTED IN PERCENT MEAN ERROR AS COMPUTED FROM CONSTITUENT MEASUREMENT ACCURACIES.
TOP ROW ARE PROFILE ERROR VALUES AND BOTTOM ROW ARE BULK AERODYNAMIC ERROR VALUES. ALL VALUES ARE APPROXIMATE AND ARE ".or-":

GRAD.RICH. Z/L MOMENTUM LAT.HEAT SEN.HEAT SKY RAD. TOTAL HEAT BOWEN FRICTION SCL.SPEC SCL.POT. ROUGH. DRAG
MO.AT GMH AT ION FLUX FLUX FLUX FLUX FLUX RATIO VELOCITY HUMIDITY TEMP. LENGTH COEF.

1722 172% 89Z 91% 1532 5% 33% 234% 45% 36X 109% 65% 89X

227% 227% 46% 40% 155% 5% 9z 195% 23Z 63% 178% 43% 40%

" CONTINUED BELOW

RUN NUMBER: 7905011530 MARINE SURFACE LAYER PRINT DATE: 11 JUN 1980
START TIME: 15:31:20 PST NRL MICROMETEOROLOGY DATA SAMPLING RATE (ALL CHANNELS): 6/Mn
START DATF: I May 1979 (DAY 121) SAN NICOLAS ISLAND, CAL DATA AVERAGING PERIOD: 30 Mon

" COMPOSITE PROFILE AND BULK AERODYNAMIC DERIVED PARAMETER VALUE WEIGHTED AS A FUNCTION OF THE ABOVE RESPECTIVE MEASUREMENT ERRORS
WITH THE LOWER LIMIT OF THE CORRESPONDING MEASUREMENT UNCERTAINTY INDICATED IN I ]I

FLUX PARAMETERS
STABILITY (UP,-DOWN) SCALING PARAMETERS

£ GRAD.RICHARDSON NUMBER MOMENTUM FLUX FRICTION VELOCITY
(_Stable,-=Unstable) (Nt/nh) (Meters/sec)
-O.009 1.O21 AT GMH -2.49E-01 16.0E-021 4.483E-UI (6.0E-021

GEOMETRIC MEAN HEIGHT HUMIDITY FLUX SCALING SPEC.HUNMID.
(Meter) GMH.(2122 1/2 (Eq/sec n2) (KQ/EM)
12.99 -I.72E-S5 IB.SE-061 1.145K-0_ I3,OE-O5)

Z/L AT GMH LAT.HEAT FLUX SCALING POT.TEMP.
-R.StS 1 8.021 (Wtts/2) (Kelvin)

-4.24E 01 12.0E.511 -1.065E-02 12.0E-02)
Z/L AT 10 METERS
-0.00a 10.02) SEN.HEAT FLUX ROUGHNESS LENGTH

(Watt%/nI) (Meters)
MONIN-OBURHOV LENGTH 6.52E 00 [3.01E00) 3.710E-04 16.0E-05!
(Meters)
--2.45E 03 SKY AND SOLAR HEAT FLUX DRAG COEF.AT 10 METERS

(Matte/nh) (Meters)
-5.44K 02 (2.E+0II 1.646.-U 14.RE-041

TOTAL HEAT BUDGET FLUX
(Watts/m2)
-5.17E 02 13.0E-01

BOURN RATIO
(no units)
0.035 (0081

DIFFERENCE BETWEEN THE PROFILE AND BULK AERODYNAMIC DERIVED PARAMETER VALUES AS COMPUTED VIA THE ITANDARD DEVIATION FROM EITHER THE
ABOVE WEIGHTED COMPORITE VALUE OR MEASUREMENT UNCERTAINTY VALUE (WHICH EVER ABSOLUTE VALUE IS LARGER). ALL VALUES ARE
LISTED IN PERCENT DIFFERENCE AND ARE 4sr-:

GRAD.RICH. J/L MOMENTUM LAT+HEAT SEN.HEAT SKY RAD. TOTAL HEAT BOWEN FRICTION SCL.SPEC SCL.POT. ROUGH. DRAG
NO.AT GMH AT ION FLUX FLUX FLUX FLUX FLUX RATIO VELOCITY HUMIDITY TEMP. LENGTH COEF.

29% 292 28% 614% 37% O 56% 53% 14% 151Z 29% 44% 301

APIS 5



MARINE SURFACE LAYER MICROMETEOROLOGICAL EXPERIMENT

NAVAL RESEARCH LABORATORY
ATMOSPHERIC PHYSICS BRANCH

MARINE ATMOSPHERIC RESEARCH STATION
SAN NICOLAS ISLAND, CALIFORNIA

. . . . RICRORETEOROLOGICAL DATA . . .

RUN HUMBERi 7905011600 PRINT DATE: I1 SUN 1980
START TIME: 16: 1:30 PST DATA SARPLING RATE (ALL CHANNELS): 6/Min
END TIME: 16:31:40 PST DATA AVERAGING PERIOD: 30 R.n
START DATE: A Rap 1979 (DAY 121) NOMENCLATURE; 1-UPPER LEVEL, 2-LOWER lEVEL

* ANALOG CHANNEL RAW DATA (AVERAGE VDC):

H.l0 NOl No.02 N.03 N0.04 HoS 0o.O No.1 No.00 Ne 0?

VO..T.REF.A TEMP.STRUC.I TEMP.STRUC.2 DEW POINTI DEW POINT2 WIND SPEEDI WIND SPEED? B AR.PRES, SKY RAD. WIND DIR.
6.205 0.001 0.001 5.106 4.974 6.273 5.921 4.678 3.139 4.799

No.10 No.ll No.12 No.13 No.14 No.15 No.16 N.17
BULK MT TEMP AC FREQUENCY AC VOLTAGE MANUAL FLAG ZERO REF. SPARE A SPARE B VOLT.REF.B
4.430 3.917 2,512 0,001 0.01 0. 001 0.001 6.205

o DIGITAL CHANNEL RAW DATA (AVERAGE): ESCARPMENT DATA, FIELD CALIBRATION AND WIND SPEED ESCARPMENT CORRECTIONS.

Ne,) No.2 UPWIND NEAR UPWIND LAND DPIFCAL DP2FCAL WTbFCAL WuIEC Ws/Ec
AIR TEMP.1 AIR TEMP.2 HEIGHT/LENGTH PATH(Meters) (Volts) (Volts) (Volts) (Coef.) fCoef
1411 134335 1421 134974 0.157 106 -0.009 0.000 0.000 0.993 0.959

- SYSTEM HOUSEKEEPING PARAMETERS TRANSLATED INTO ENGINEERING UNITS:

MANUAL FLAG ERROR COUNT DATA BASE VOLT.REF.DEV VOLT.REF.DEV ZERO REF.DEV AC VO.FLUX AC FREO.FLUX AC VOLTAGE AL FREQuENCY
(Noscans) (Noscans) INo.scans) A(No,).005V) B(Ne,).OSV) (No,t.102V) (No.tSV) (NoIHo) (VAC) (Hz)
0 0 190 0 0 0 0 0 ITS.) 59.92

o OBSERVED MICROMETEOROLOGICAL PARAMETERS (INCLUDING THE ABOVE CAL. AND ESCARPMENT CORRECTIONS) TRANSLATED INTO ENGINEERING UNITS

AIR TERPI WIND SPEEDI DEW POINTI TEHP.STRUC.1 WIND DIR. BAR.PRES.I SKY RAD. BULK WT TEMP MEAN AIR TEMP
(Celsiust (Mter/sec) (Celsius (Kel.x-2/3) (De. True) (Millibart (Watt/e?) (Celsoos) (Keloon)
13.434 12.08 10.17 NO DATA 308.2 1009.97 -4.38E 02 14.061 286.b"5

AIR TEMP.2 WIND SPEED2 DEW POINT2 TEMP.STRUC.2 TIDE TABLE BAR.PRES.?
(Celsius) (Meter/sec) (Celsius) (Kel.xM-2/3) (Meter MSL) (Millibar)
13.497 11.11 9.32 NO DATA 0.08 1011.07

o CALCULATED MICROMETEOROLOGICAL PARAMETERS:

HEIGHT, Z1 POT.TEMP.1 VIRITFMP,I V.POT.TEMP.I ABS.HUMID.) REL.HUMID.1 SPEC.HURID.1 VAP.PRES.1 S.VAP.PRES.1 REFINDEX I
(Meters) (Celsis) (Celsius) (Celsiust (Kg/n3) (Percent) (Kg/Kg) (Millobar) ( Mllob.r) (KeH-2/3)
19.35 13.613 14.768 14.947 9.356E-03 0.62 7.656E-03 12.375 15.349 NO DATA

HEIGHT, Z2 POT.TEMP.2 VIR.TEMP. V.POT.TEMP.2 ABS.HUMID.2 REL.HUID.2 SPEC.HUMID.2 VAP.PRES.2 SUAPPRES.2 REFINDEX 2
(Returs) (Ceisios) (CelsIus) (Celsius) (Kg/n3) (Percent) (Kg/Kg) (KNllibar) (Mllozbr) (Kel.etM-2/3)
9.20 13.588 14.757 14.848 8.845E-03 75.83 7,23XE-03 11.701 15.430 NO DATA

. CONTINUED BELOW

PRINT DATE: 11 UN 1990
RUN NUMBER: 7905011600 MARINE SURFACE LAYER DATA SAMPLING RA1E (ALL CHANNELS): 6/Mon
START TIME: 16: 1:30 PIT NRL RICROMETEOROLOGY DATA AVERAGING PERIOD: 30 Min
START DATE: I NaY 1979 (DAY 121) SAN NICOLAS ISLAND, CAL NOMENCLATURE I-UPPER LEVEL, 2.LOWER LEVEL

. PROFILE CALCULATIONS BASED ON ABOVE OBSERVED AND CALCULATED VALUES (BUSINGER,1973)

FLUX PARAMETERS PROFILE SLOPES
STABILITY (+UP,--DOWN) SCALING PARAMETERS PARTIAL DERIVATIVES (-INCR.WITH HEIGHT)

GRAD.RICHARDSON NURBER MOMENTUM FLUX FRICTION VELOCITY GENERAL FORM:DN/DZ) GENERAL FORR:'NZ5LOPE-
tO-St.BOS,--Unetable) (Ht/n2( (Meters/sec) I(NI-N2)]/ILn(ZI/Z2e, I(LnZ1-PSI)-(LoZ2-PI)I/
O.009 AT GMM -3.46E-01 5.316E-0l (ZeZ2(l/21 (NI-N?)

GEOMETRIC MEAN HEIGHT HUMIDITY FLUX SCALING SPEC.HUD. N-WIND SPEED (I/eec) N-WIND SPEED (M/seec)
(Meyer) GN-(Z Z2)l/2 (Kq/sec m2) (Kg/Kg) Z-HEIGHT (Meters) Z-HEIGHT (H) Vert.Acs
12 99 -2.02E-04 3.104E-04 DWS/DZ 1.08-0 PSIP 1

WO SLOPE- 7.5?E-XI
Z/L AT GMH LAT HEAT FLUX

0.012 (Wtts/n?) SCALING POT. TERP. NSPEC.HUMIDITY (Kg/Kg) NVPEC.HUMIDITT (Kg/Kg)
-4,99C 02 (Kelvin) ZHEIGHT (Meters) 2-HEIGHT (M) Vert.Axo

Z/L AT 10 METERS 1.879E-02 DSH/DZ 4.76E-05 PCX1PS12
0.009 SEN.HEAT FLUX SH SLOPE= 1.74E 03

(ates/mn)
Z/L AT 21 -2,24E OI ROUGHNESS LENGTH N-POT.TMP.(Kelvin) N:POTTKMP.(Kelous)
0.017 (Meters) ZHEIGHT (Meers) Z=HEIGHT (M VertA..s

SKY AND SOLAR HEAT FLUX 5.908E-04 DPT/D2 ._E-03 PSI-PSI2
Z/L AT Z2 (atts/n?) PIK SLOPE= 2.NHE 01
0.008 -4.38E 02

DRAG COEF. AT IV METERS N-LnTEHP.STRUC,(KOR-2/3)
MONIN-CSUKHOV LENGTH TOTAL HEAT BUDGET FLUX (DienslenIuss) Z-HEIGHT (Mt Vert.A.s
(Meters) (Watts/2) 2.214E-03 PSI-NONE
1.107; 03 -9.46E 02 CT2 SLOPE-NO PATA

PSI1 AT ZI- -0.077926 BOWEN RATIO
Pa12 AT Z22 -0.039069 (no units)
P.12 AT ZI- -0.10306 0.025
PS12 AT Z2- -0.052796

e GENERAL CONSTANTS: MISCELLANEOUS

VON KARMAN GRAVITATION PROFILE PROFILE BULK BULK
CONSTANT ACCELERATION TUR.PRANDTL TUR.SCHNIDT SEN HEAT MOISTURE AIR DENSITY
(Me units) (M/suc 2) NURSER NURSER TRANSF.COEF. TRANSF.COEF. (Kg/n3)
0.4 9.7959 9.74 0.74 9.92E-03 1.32E-03 1.222a

- GENERAL NOTES AIR SPECIFIC HEAT
HONK (ITcal./K

q 
Kel.)

2.4161E 02

WATER LAT.HEAT VAP.
(IT ca 1./Kg)
5.8970E 015

e CONTINUED ON NEXT PACE6



RUN NUNRERI 795011600 MARINE SURFACE LAYER PRINT DATE. 11 JUN 1990
START TIME, 16. 3.30 PST NRL HICRONETEOROLOGY DATA SAMPLING RATE (ALL CHANNELS); 6/Mn
START DATE, I May 1979 (DAY 121) SAN NICOLAR ISLAND, CAL DATA AVERAGING PERIOD: 30 Min

" ESTIMATED ICROMETEOROLOGICAL PARAMETERS AT TEN METERS:

AIR TEMP. WIND SPEED DEW POINT TEMP.STRUC. BAR.PRES. BULK WT TEMP AIR-WT TEMP POT-WT TEMP VIR-ST TEMP V.POT-WT TEMP
(Celsius) (Heter/sec) (Celsius) (Kel.x-2/3) (Millibor) (Celsius) (Kelvin) (Kelvin) (Kelvin) (Kelvin)
13.490 11.22 9.43 NO DATA 1010.99 14.061 -0.572 -0.474 0.697 6.79

HEIGHT POT.TEP. VIR.TEMP. V.POT.TEMP. ASS.HUMID. REL.HUMID. SPEC.HUMID. VAP.PRES. SVAP.PRES. REF.INDEX
(Meters) (Celsius) (Celsius) (Celsius) (Kq/n

3
) (Percent) (Kq/K) (Millibars) (Nillibars) (Kel.xM-2/3)

10.10 13.588 14.758 14.856 5.9561-03 76.40 7.280E-03 11.781 15.420 NO DATA

e BULK AERODYNAMIC CALCULATIONS BASED ON ABOVE ESTIMATED VALUES AT TEN METERS (FRI
c 
IE ET AL,1978):

INFERRED FLUX PARAMETERS INFERRED INFERRED MEAN VERTICAL
STABILITY (+.UP,--DOWN) SCALING PARAMETERS VELOCITY COVARIANCE MISCELLANEOUS

GRAD.RICHARDSON NURSER MOMENTUM FLUX FRICTION VELOCITY WITH LONG. VELOCITY AIR DENSITY
(-St.ble,--Unstable) (Nt/u2) (Meters/sec) (Meter2/sec2) (Ks/u3)
-0.013 AT GN -2.hE-01 4.155E-01 -1.727E-01 1.2233

GEOMETRIC MEAN HEIGHT HUMIDITY FLUX SCALING SPEC.HUMID. WITH ASS. HUMIDITY AIR SPECIFIC HEAT
(Meter) GNH(Z5Z2)1/2 (K/sec u2) (Kg/K) (Meter Kq/sc .3) (ITcal./Kg Kel.)
12.99 4.72E-05 -9.277E-05 4.715E-05 2.4157E 02

Z/L AT GM LAT.HEAT FLUX SCALING POT.TEMP. WITH POT.TEMPERATURE SATER LA..HEAT YAP.
-0.017 (Watts/uS) (Kelvin) (Meter Eel/sa) (ITcal./Kq)

1.16E 02 -(.659E-02 6.893E-03 5.SY6SE 05
Z/L AT 10 METERS

-0.013 SENHEAT FLUX ROUGHNESS LENGTH VAP.PRES.AT WT LEVEL
(Walts/uX) (meters) (Millibar)

MONIN-ORUKHOV LENGTH 8.53E 00 2.556E-04 16.024
(Meors)
-7.616E 02 SKY AND SOLAR HEAT FLUX DRAG COEF.AT 10 METERS ARS.HUMID.AT WT LEVEL

(Watts/n2) (Dimensionless) (Kq/t3)
-4.38E 02 1.371E-03 1.209E-02

TOTAL HEAT BUDGET FLUX RAR.PRES.AT ST LEVEL
(Watts/.2) (Millibar)
-3.13E 02 1012.18

BOSEN RATIO
(no units)
0.073

s MEASUREMENT ERROR ANALYSIS OF PARAMETERS LISTED IN PERCENT MEAN ERROR AS COMPUTED FROM CONSTITUENT MEASUREMENT ACCURACIES.
TOP ROW ARE PROFILE ERROR VALUES AND BOTTOM ROW ARE BULK AERODYNAMIC ERROR VALUES. ALL VALUES ARE APPROXIMATE AND ARE +ur-:

GRAD.RICH. Z/L MOPENTUM LAT.HEAT SEN.HEAT SKY 0AD. TOTAL HEAT BOWEN FRICTION SCL.SPEC SCLPOT. ROUGH. DRAG
NO.AT GMN AT ION FLUX FLUX FLUX FLUX FLUX RATIO VELOCITY HUMIDITY TEMP. LENGTH COEF.

98% 106z 78Z 63% 76% 5% 33% 1392 392 241 372 59z 78

236Z 236Z 46% 41% 1642 52 10Z 204% 232 64% (87% 43% 40%

" CONTINUED BELOW

RUN NUMBER: 7905011600 MARINE SURFACE LAYER PRINT DATE: 11 JUN 1980
START TINE: 16 1:30 POT NIL MICROMETEOROLOGY DATA SAMPLING RATE (ALL CHANNELS): 6/Min
START DATE, I Muy 1979 (DAY 121) SAN NICOLAS ISLAND, CAL DATA AVERAGING PERIOD: 30 Min

u COMPOSITE PROFILE AND BULK AERODYNAMIC DERIVED PARAMETER VALUE WEIGHTED AS A FUNCTION OF THE ABOVE RESPECTIVE MEASUREMENT ERRORS
WITH THE LOWER LIMIT OF THE CORRESPONDING MEASUREMENT UNCERTAINTY INDICATED IN 1 1:

FLUX PARAMETERS
STABILITY (-nUP,--DOWN) SCALING PARAMETERS

GRAD.RICHARDSON NUMBER MOMENTUM FLUX FRICTION VELOCITY
( +Stuble,--Unstble) (Nt/m2) (Metors/snc)
0.02 10.021 AT GNH -2.61E-01 (6.OE-021 4.585E-01 16.OE-021

GEOMETRIC MEAN HEIGHT HUMIDITY FLUX SCALING SPEC.HUMID.
(Meter) GOEH-(ZI1Z2)I/2 (Kq/sec r,2) (Kg/Kg)
12.99 -4.99E-05 (0.(E-061 1.987E-04 (3.RE-051

Z/L AT GMH LAT.HEAT FLUX SCALING POT.TEMP.
0.003 10.021 (Watts/uQ) (Kelvin)

-1.23E 02 92.0E.013 1.29E-02 (2.0E-02]
Z/L AT 10 METERS
0.092 10.021 SEN.HEAT FLUX ROUGHNESS LENGTH

(Wutts/m2) (Meters)
MONIN-OBUKNOV LENGTH -5.75E OR 13.0E+001 3.969E-04 16.RE-051
(MEters)
4.655E 03 SKY AND SOLAR HEAT FLUX DRAG COEF.AT 10 METERS

(Wtts/u2) (Meters)
-4.30E 02 (2.AE01] 1.670E-03 14,SE-04)

TOTAL HEAT BUDGET FLUX
(WNtts/u2)

-4.55E 02 13.0E+0(1

BOWEN RATIO
hue units)

0.044 10.091

" DIFFERENCE BETWEEN THE PROFILE AND BULK AERODYNAMIC DERIVED PARAMETER VALUES AS COMPUTED VIA THE STANDARD DEVIATION FROM EITHER THE
ABOVE WEIGHTED COMPOSITE VALUE OR MEASUREMENT UNCERTAINTY VALUE (WHICH EVER ABSOLUTE VALUE IS LARGER). ALL VALUES ARE
LISTED IN PERCENT DIFFERENCE AND ARE "er-:

GRADRICH. Z/L MOMENTUM LAT.HERT SEN.HEAT SKY RAD. TOTAL HEAT ROSEN FRICTION SCL.OPEC SCL.POT. ROUGH. DRAG
NMoT GM AT IRM FLUX FLUX FLUX FLUX FLUX RATIO VELOCITY HUMIDITY TEMP. LENGTH COEF.

552 592 272 2592 1942 02 M3% 31X 13 111 1071 432 20%

" S of DATA RUN 7



MARINE SURFACE LAYER MICROMETEOROLOGICAL EXPERIMENT

NAVAL RESEARCH LABORATORY
ATMOSPHERIC PHfSICS BRANCH

MARINE ATMOSPHERIC RESEARCH STATION
SAN NICOLAS ISLAND, CALIFORNIA

* * 0 m MICROMETEOROLOGICAL DATA *•

RUN NUMBER: 7905011630 PRINT DATE: 11 JUN 1980
START TIME: 16:31:50 PST DATA SAMPLING RATE (ALL CHANNELS): 6/Mon
END TIME: 17: 2: 0 PST DATA AVERAGING PERIOD; 30 Mon
START DATE: I Map 1979 (DAY l1a) NOMENCLATURE: I=UPPER LEVEL, 2-LOWER IEVEL

* ANALOG CHANNEL RAW DATA (AVERAGE VDC):

No.0 No. 0O No.02 N.03 No.04 N0.05 N.16 No.07 No0 No.09
UOLT.REF.A TEMP.STRUC. IEMP.STRUC.2 DEW POINTI DEW POINT2 WINS SPEED) WIND SPEED2 BAR.PRES.2 SKY RAD. WIND DIR.
6.205 0,000 0.001 5.203 5.012 6.190 5,32 4660 2.372 4.a39

No.0 NO.") No.12 No.13 No.14 No.15 No.16 No.17
BULK UT TEMP AC FREQUENCT AC VOLTAGE MANUAL FLAG ZERO REF. SPARE A SPARE B VOLT.REE.B

4,344 3,869 2.516 0.001 01a01 0.001 0.001 6.205

- DIGITAL CHANNEL RAW DATA (AVERAGE): ESCARPMENT DATA, FIELD CALIBRATION AND WIND SPEED ESCARPMENT CORRECTIONS

No.I No.2 UPWIND NEAR UPWIND LAND DPIFECAL DP FCAL WTBEFCAL WSIEC WS2EC
AIR TEMP.) AIR TEMP.? HEIGHT/LENGTH PATH)Meters) (Volls) (Volts) (Volts) (Coef. (Coeff.)
1411 133803 1421 134343 0.157 100 -0.009 0.00 0.000 0,993 0.959

- SYSTEM HOUSEKEEPING PARAMETERS TRANSLATED INTO ENGINEERING UNITS:

MANUAL FLAG ERROR COUNT DATA RASE VOLT.REF.DEV VOLI.REF.DEV ZERO REF.DEV AC VOLTFLUX AC FREQ.FLUX AC VOLTAGE AC FREQUENCY
(Hoscans) (No. scans) (Noscans) AINo,).DStV) l(No,).XSV( (No.).IV) (No .)5V) )N)HI) CVAC) (H)
0 0 180 0 0 I0 0 1)5,2 59.87

- OBSERVED MICROMETEOROLOGICAL PARAMETERS (INCLUDING THE .VE CAL. AND ESCARPMENT CORRECTIONS) TRANSLATED INTO ENGINEERING UNITS:

AIR TEMP.I WIND SPEEDI DEW POINTI TEMP.STRUC.I WIND DIR. FAR.PRES.) SKY RAD BULK WT TEMP MEAN AIR TEMP
(CelsIus) (Meter/sec) (Celsius) (Kel.M-2/3) (Deg.True) (Millobar) (Want/n?) (Celsius) (Kelvin)
13.38B 11.92 10.75 NO DATA 309.5 1009.8? -3.31E 02 13.977 286.571

AIR TEMP.? WIND SPEED2 DEW POINT2 TEMP.STRUC.2 TIDE TABLE BARPRES.2
(Celsius) (Meter/sec) (Celsius) (Rel.M-2/3) (Meter MSL) (Millbar)
13.434 10.94 9.55 NO DATA 0.05 10)0.9?

C CALCULATED MICROMETEOROLOGICAL PARAMETERS:

HEIGHT, 2) POT.TEMP.) VIRTEMP.) V.POT'TEMP.! ASHUMID. REL.HUMID.I SPEC.HUMID.I VAPPRES., S.VAP.PRES.I REF.INDEX 1
(Meters) (Celsius) (Celsius) (CeIsus) (Kg/m3) (Percent) (kg/Kg) (Hillibar) (Miliobar) (Kel.XM-2/3)
18.35 13.568 14,775 14.955 9.7?AE-13 84.04 7.N5SC-S3 12.859 15.311 MX DATA

HEIGHT, Z2 POTTIEMP.2 VIR.TEMP.2 V.POT.TEMP.2 ABS.HUMID,? RELSUMID.? SPEC.HUMID.2 VAP.PRES.2 S.VAP.PRES.? REF.INDEX 2
(Meters) (Celsius) (Celsius) (CelsIus) (kg/m3) (Percent) (Eg/Eg) (M1ll1bar) (MIllobar) )ReI.xM-2/3)
9.20 13.524 14.714 14.804 B.98?E-03 77.32 7.342E-03 11.880 15.364 NO DATA

O CONTINUED BELOW

PRINT DATE; 11 JUN 1980
RUN NUMBER: 7905011630 MARINE SURFACE LAYER DATA SAMPLING RATE (ALL CHANNELS) 6/Atn
START TIME; 16:31:50 PST NRL MICROMETEOROLOCY DATA AVERAGING PERIOD: 30 Min
START DATE: I Map 1979 (DAY 121) SAN NICOLAS ISI AND, CAL NOMENCLATURE: I=UPPER LEVEL, 2-LOWER LEVEL

o PROFILE CALCULATIONS BASED ON ABOVE OBSERVED AND CALCULATED VALUES (BUSINGER,1973):

FLUX PARAMETERS PROF ILE Sl OPES
STABILITY (+=UP,-=DOWN) SCALING PARAMETERS PARTIAL DERIVATIVES (+mINCR.WITH HEIGHT)

GRAD.RICHARDSON NUMBER MOMENTUM FLUX FRICTION VELOCITY GENERAL FORM:DN/DZ GENERAL FORM:N'SLOPE"
(+Stable-=UnstabIe) (NT/m) (Meters/sec) r(NI N2(I/)Ln(ZI/Z?)o l(LnZI-PSI)-(LZ2-PSI)I/
0.014 AT GMH -3,2E-01 5.160E-01 )ZIZ)l/2 INI-N?1

GEOMETRIC MEAN HEIGHT HUMIDITY FLUX SCALING SPECHUMD. N-WIND SPEED (M/sec) N-WIND SPEED )M/ec0
(Meter) GMH((ZZ)I/2 (Eq/sec e2) (Eg/Kg) 2-HEIGHT (Meters) 2=HEIGHT (M) Vert.Ais
12.99 -2.70E-04 4.273E-04 DWS/DZ

= 1 
0 E-Ol P01-PRI

US SLOPE- . .75E-01
Z/L AT GMH LAT.HEAT FLUX
0.020 (Watts/m2) SCALING POT. TEMP. NVSPEC.HUMIDITY (Kq/Kg) N=SPEC.HUMIDITY (Xg/Kg)

-6. E 02 ('el'in) ZHEIGHT (Meters) Z=HEIGHT (M) Vert.Ais
Z/L AT I0 METERS 3.025E-.2 DSH/DZ

= 
6.87E-05 PSI!PI?

0.015 SENHEAT FLUX SN SLOPE- . ,2SE 03
(Watts/n?)

Z/L AT Z -1 .93E O ROUGHNESS LENGTH N=POT.TEMP.(Keluin) N=POT,TEMP.(Kelvin)
0.079 (Meters) =HEIGHT (Meters) Z-HEIGHT (M) Vert AXiS

SKY AND SOLAR HEAT FLUX 5.350E-04 SPT/DZ- 4.87E-03 PSIPSI-
Z/L AT Z2 (Waits/") PTK SLOPE- I.79E 01
0.014 -3.31E 02

DRAG COEF, AT I0 METERS NMLnTEMP,STRUC,(KXM-2/3)
MONIN-OBUKHOV LENGTH TOTAL HEAT BUDGET FLUX (Donensoonless) Z-HEIGHT (M) Vert.Aoit
(Met rS) (Watts/n?) ,/ UM) PSINONE
6.480E 02 -1,02E 03 CT2 SLOPE-NO DATA

PSI) AT Z1= -0.133103 BOWEN RATIO

POll AT Z2 -a.0b6733 (no units)
PSI2 AT 71: -0.179869 0.1029
PSI2 AT Z? - ODS s

N GENERAL CONSTANTS: MISCELLANEOUS
----------.-----------

VON KARMAN GRAVITATION PROFILE PROFILE BULK BULK
CONSTANT ACCFLERATION TUR.PRANDTL TUR.SCHMID

t  
SEN HEAT MOISTURE AIR DENSITY

(Ni units) )M/sec 2) NUMBER NUMBER IRANSF.CEF. TRANSE.COEF. (Kg/m3)
a.4 9,7959 0.74 0.74 0.92E-03 1,32E-03 1.2227

o GEIPRAL NOTES: AIR SPECIFIC HEAT
NONE (IT.I./Kg Nd .0

2.4165E S2

WATER LATNHEAT VAP.
(ITr/al.g)
5.H973E 5

CONTINUED ON NEXT PAE



RUN NUMBER: 7905011630 MARINE SURFACE LAYER PRINT DATE, : IUN IPSO
START TIME: 16:31;50 POT Not MICROMETEOROLOGY DATA SAMPLING RATE (ALL CHANNELS): 6/Mi.
START DATE: I May 1979 (DAY 1211 SAN NICOLAS ISLAND, CAL DATA AVERAGING PERIOD: 30 Min

* ESTIMATED MICROMETEOROLOGICAL PARAMETERS AT TE't METERS:

AIR TEMP. WIND SPEED DEW POINT TEMP.STRUC. BAR.PRES. BULK WT TEMP AIR-WT TEMP POT-ST TEMP VIR-WT TEMP V.POT-WT TEMP
(Celsius) (Meter/s%.c (Celsaus) (KSl-M-2/3) (Millibp) (Celsius) (Keltin) (Kelnin) (Reluin) (Kai..)
13.429 11.06 9,.9 NO DATA 1010.83 13.977 -0.549 -0,451 0.743 a.41

HEIGHT POT.TEMP. YIR.TEMP. V.POT.TEMP. ARS.HUMID. REL.NUMID, SPEC-HUMID, VAP.PREb. SYVAP.PRES. REF.INDEX
(MIters) (Celsius) (C.ls us) (Celsius) (Kq/n3) (Percent) (Kg/Kq) ()M1lbars) (Millibars) (Ke &I--2/3)
IS.0 13.527 14,721 14.819 9.069E-D3 78.11 7.414E-03 11.995 15.357 NO DATA

* BULK AERODYNAMIC CALCULATIONS BASED ON ABOVE ESTIMATED VALUES AT TEN METERS (FRIEHE ET AL,1978):

INFERRED FLUX PARAMETERS INFERRED INFERRED MEAN VERTICAL
STABILITY .flUP,- DOWN) SCALING PARAMETERS VELOCITY COVARIANCE MISCELLANEOUS

CRAD.RIHARDSON NUMBER HOMENTUM FLUX FRICTION VELOCITY WITH LONG. VELOCITY AIR DENSITY
'.StaI .,--UnsabIe) It/52) (Meters/see (Meter2/sec 2( (q/ 3)
-0,013 AT GMH -2.03E-01 4.078E-01 -1663E-at 1.2233

GEOMETRIC MEAN HEIGHT HUMIDITY FLUX SCALING SPEr I-IMID. WITH ABS. HUMIDITY AIR SPECIFIC HEAT
(Meter) GMH-)ZlnZ2)T/2 (Sq/sec ut2) )Kq/K) (Meter Sq/sec -3) ITcaI,/Kq Kel.)
12.99 4.31E-05 -8.648E-05 4,314E-R 2.4160E 02

Z/L AT GMH LAT.HEAT FLUX SCALING POT.TEMP. WITH POT.TEMPERATURE WATER LAT.HEAT VAP.
-0.017 (Wats/ .) (Kelnin) (heter Se../sec) (ITcal.,/Q)

1.07E 02 -1,615E-02 b.585E-03 58 972E 05
Z/L AT 10 METERS
-0.013 SEN.HEAT FLUX ROUGHNESS LENGTH VAPPRES.AT WT LEVEL

(Walts/nI) (meer., (MIll ber)
MONIN-OBUKHOV LENGTH aISE 00 2.395E-04 151934
(Met~ers)
-7.53SF 02 SKY AND SOLAR HEAT FLUX DRAG COEFAT 10 METERS ARS.HUMID,AT WT LEVEL

(Watts/n2) (Di..nsmnlss )Kq/.3
-3.31E 02 1.360E-03 1.202E-02

TOTAL HEAT BUDGET FLUX BAR.PRES.AT WT LEVEL
( Wat 5

2) (Mi "lb r)
-. I6E 02 1012 .03

BOWEN RATIO
)nn uhzs)

0.076

M MEASUREMENT ERROR ANALYSIS OF PARAMETERS .ISTED IN PERCENT MEAN ERROR AS COMPUTED FROM CONSTITUENT MEASUREMENT ACCURACIES,
TOP ROW ARE PROFILE ERROR VALUES AND BOTTOM ROW ARE BULK AERODYNAMIC ERROR VALUES. ALL VALUFS ARE APPROXIMATE AND ARE *r-:

GRADIRICH. Z/L MOMENTUM LAT.HEAT SEN.HEAT SKY RAD. TOTAL HEAT ROSEN FRICTION SCL.SPEC SCL.POT. ROUGH. DRAG

NO.AT GOOH AT I1M FLUX FLUX FLUX FLUX FLUX RATIO VELOCITY HUMIDITY TEMP. LENGTH COEF.

84% 96Z 76% 56% 62% 5% 37% li1f 38% 18% 24% 58% 76%

241% 241% 46% 42% (69% 5% li 21Z 23% 65% 191% 43Z 40%

* CONTINUED BELOW

RUN NUMBER: 7905011630 MARINE SURFACE LAYER PRINT DATE: It JUN 1980
START TIME: 16:31:50 PST NRL RICROMETtOROLOGY DATA SAMPLING RATE (ALL CHANNELS): b/Nun
START DATE: I May (979 (DAY 121) SAN NICOLAS ISLAND, CAL DATA AVERAGING PERIOD: 30 Min

COMPOSITE PROFILE AND BUlK AERODYNAMIC DERIVED PARANETER VALUE WEIGHTED AS A FUNCTION OF THE ABOVE RESPECTIVE MEASUREMENT ERRORS
WITH THE LOWER LIMIT OF THE CORRESPONDING MEASUREMENT UNCERTAINTY INDICATED IN I I:

FLUX PARAMETERS
STABILITY (+.UP,-DOO4N) SCALING PARAMETERS

GRAD.RICHARDSON NUMBER MOMENTUM FLUX FRICTION VELOCITY
I'.Seab6e,--Unst.Rm) INt/2) (Met rs/soa
(0.007 1001 AT GMH -2.49E-0I )6.05F21 4,486E-OI I.ROE-2I

GEOM: TRIL MEAN HEIGHT HUMIDITY FLUX SCALING SPEC.HUHID.
(Meter) GMHM=(IZ2)/2 (SQ/Sec 2) (Sq/Kg)
12.9 -R.97E-55 . I.OE-SRI 3.(42E-04 (3.0E-053

Z/L AT GMH LAT.HEAT FLUX SCALING POT.TEMP.
0.009al (0.021 TcW. 1/2) (RKeI"u")

-2.21E 02 [I.0OE0lI 2.517E-02 120E-02
T/L At 10 METERS
0.007 to.021 SFN.HEAT FLUX ROUGHNESS LENGTH

(Watts/n ) (Meters)
MONIN-OBRKHOV LENGTH -1.(IE SI (3.SESDI) 3.653E-04 16.OE-OSI

1.374E 03 SKY AND SOLAR HEAT FLUX DRAG COEF.AT lo METERS
(Watts/sI) (MeTers)
-3.31E 02 1 2.OE01 1.644 -0. [4,0E-041

TOTAL (EAT BUDGET FLUX

-4.1SF af2 (3.01+0i

BOWER RATIO
(nn units)
0.046 11.081

4 DIFFERENCE BETWEEN THE PROFILE AND BULK AERODYNAMIC DERIVED PARAMETER VALUES AS COMPUTED VIA THE STANDAR DEviATION FROM EITHER THE
ABOVE WEIGHTED COMPOSITE VALUE OR MEASUREMENT UNCERTAINTY VALUE (WHICH EVER ABSOLUTE VALUE IS LARGER). ALL VALUES ARE
LISTED IN PERCENT DIFFERENCE AND ARE nur-

GRAD.RICH. Z/L MOMENTUM LAT.HfAT SENNHEAT SKY RAO. TOTAL HEAT BOWERN FRICTION SCLSPEC SCLPOT. ROUGH. DRAG
MO.AT GAN AT IoM FLUX FLUX FLUX FLUX FLUX RATIO VELOCITY HUMIDITY TEMP. LENGTH COEF.

626 785 25Z 17Ix 126% OX 113% 31% 12% 94% 117% 41% 261

O P0 OF DATA RUN 9



MARINE SURFACE LAYER MICROMETEOROLOGICAL EXPERIMENT

NAVAL RESEARCH LABORATORY

ATMOSPHERIC PHYSICS BRANCH
MARINE ATMOSPHERIC RESEARCH STATION

SAN NICOLAS ISLAND, CALIFORNIA

. . . . MICROMETEOROLOGICAL DATA 0 . . .

RUN NUNOER: 7905011700 PRINT DATE II JUN 1980
START TIME: 17: 21O POT DATA SAMPLING RATE (ALL CHANNELS): 6/Mi:
END TIME: 17,32.20 PST DATA AVERAGING PERIOD: 30 Mon
START DATE I M y 1979 (DAY 121) NOMENCLATURE: 1-UPPER LEVEL, 2-LOWER LEVEL

* ANALOG CHANNEL RAW DATA (AVERAGE VDC):

No.00 No.00 No.02 No.03 No.04 NO.05 No.06 No.07 No.08 No.09
VOLT.REF.A TEMP.STRUC.1 TEMP.STRUC.2 DEW POINTI DEW POINT2 WIND SPEEDI WIND SPEED2 BAR.PRES.2 SKY RAD. WIND DIR.

6.205 0,000 0.001 5.318 5.032 6.193 5.833 4.669 1.622 4.804

No.10 NO.11 No.12 No.13 No.14 No.15 No.16 No.17
SULK WT TEMP AC FREQUENCY AC VOLTAGE MANUAL FLAG ZERO REF. SPARE A SPARE B VOLT.REF.B

4.239 3.89R 2.517 0.001 0.001 0.001 0.001 6.205

* DIGITAL CHANNEL RAW DATA (AVERAGE): ESCARPMENT DATA, FIELD CALIBRATION AND WIND SPEED ESCARPMENT CORRECTIONS:

No.0 No.5 UPWIND NEAR UPWIND LAND DPIFCAL DP2FCAL WTBFCAL WSIEC S2EC
AIR TEMP.1 AIR TEMP.2 HEIGHT/LENGTH PATH(Meters) (Volts) (Volt.) (Volts) Coef.) (Coeff.)
1411 132337 1421 132867 0.157 110 -0,009 0.000 0.000 0 99 0.959

o SYSTEM HOUSEKEEPING PARAMETERS TRANSLATED INTO ENGINEERING UNITS:

MANUAL FLAG ERROR COUNT DATA BASE VOLT.REF.DEV VOLT.REF.DEV ZERO REF.DEV AC VOLT.FLUX AC FREQUFLUX AC VOLTAGE AC FREQUENCY
(Noscns) (No.%an.) (No.scsns) A(No,).OOSV) B(No.).OO5V) (No.).002V) (No.)5U) (No.)IHo) (VAC) (H)

0 0 too 0 0 0 0 0 115.2 59.90

. OBSERVED MICROMETEOROLOGICAL PARAMETERS (INCLUDING THE ABOVE CAL, AND ESCARPMENT CORRECTIONS) TRANSLATED INTO ENGINEERING UNITS:

AIR TEMP.1 WIND SPEEDI DEW POINTI TEMP.STRUC.I WIND DIR. BARPRES, SKY RAD. BULK WT TEMP MEAN AIR TEMP
.Celsios) (Meter/see) (Celsius) (KeloM-2/3) (Deq.True) (Mollibar) (W.t/m2) (Celsous) (Kelvin)
13.234 11.92 11.43 NO DATA 30R.3 1009.85 -2.26E 02 13.876 286.420

AIR TEMP.2 WIND SPEED2 DEW POINT2 TEMPSTRUC,2 TIDE TABLE BAR.PRES.2
(Celsius) (Meoer/sec) (Celsius) (Kel.XM-2/3) (Mter MSL) (Millibar)
13.287 10.94 9.67 NO DATA 0.01 1010.95

o CALCULATED MICROMETEOROLOGICAL PARAMETERS:

HEIGHT, Z0 POT.TEMP.I VIR.TEMP.I V.POT.TEMP.1 ABSHUMID.I REL.HUMID.1 SPECHUMID.I VAP.PRES.) S.VAP.PRES.1 REFINDEX I
(Meoers) ICelsius) (Celsius) (Celsius) (Kg/o3) (Percent) (Kq/K) (Millib.r) (Mtllobar) (K.1.00-2/3)
18.35 03.414 14.684 04.864 I,01E-02 88.84 8.JS18-V3 1.458 15.248 NO DATA

HEIGHT, Z2 POT.TEMP.2 VIR.TEMP.2 V.POT.TEMP.2 ABS.HUMID.2 REL.HUMID.2 SPEC.HUMID.2 VAP.PRES.2 S.VAPPR"S.2 REF.INDEX 2
(Metrs) (Celsios) (Celsius) (Celsius) (Kq/n3) (Percent) (Ks/K) (Millibar) (Mill)bar) (1Kel.-2/3)
9.20 13.377 14.576 14.666 9.058E-03 78.69 7.400E-03 11.974 15,217 NO DATA

o CONTINUED BELOW

PRINT DATE: I1 JUN 1980
RUN NUNBER, 7905011700 MARINE SURFACE LAYER DATA SAMPLING RATE (ALL CHANNELS): 6/Rut
START TIME: 17: 2:10 PST NRL MICROMETEOROLOGY DATA AVERAGING PERIOD 30 Mun
START DATE: I May 1979 (DAY 121) SAN NICOLAS ISLAND, CAL NOMENCLATURE IUPPER LEVEL, 2-LOWER LEVEL

* PROFILE CALCULATIONS BASED ON ABOVE OBSERVED AND CALCULATED VALUES (BUSINGER,1973):

FLUX PARAMETERS PROFILE SLOPES
STABILITY (.-UP,--DOWN) SCALING PARAMETERS PARTIAL DERIVATIVES ( -INCR.WITH HEIGHT)

GRAD.RICHARDSON NUMBER MOMENTUM FLUX FRICTION VELOCITY GENERAL FORM:DN/DZ- GENERAL FORM:'NZSLOPE
(*-0able,--Unstoble) (Nt/.2) (Meters/see) I(NI-N2))/ILo(ZI/Z2) [(LnZl-PSI)-(LZ2-PSI))/
0.012 AT GMH -3.38E-01 5.256E-01 (Z5Z2)1/2] [N1-N2)

GEOMETRIC MEAN HEIGHT HUMIDITY FLUX SCALING SPEC.HUND. N-WIND SPEED 10/see) N-WIND SPEED (M/see)
(Meter) GMH-(ZOCZ2)I/2 (Rq/sec oX) (Kq/S 2-HEIGHT (Meters) Z-HEIGHT (0) VertAxis
02.99 -4.23E-04 65E-D4 DWS/" l,09E-Sl PSI-PSO1

WS SLOPE- 7.61E-01
I/L AT GMN LAT.HEAT FLUX
0.017 (Watts/.2) SCALING POT. TEMP. N-SPEC.HUMIDITY (S/Kg N:SPEC.HUMIDITY (Kq/Kq)

-1.84E 03 (Kel'in) Z-HEIGHT (Meters) Z-EIGHT (M) Vert.At
Z/L AT 1R METERS 2.590E-02 DSH/DZ- 1.04E-04 PSI.PSI2
0.013 SENHEAT FLUX SH SLOPE- 8.21E 02

Z/L AT 2I -I.68E 01 ROUGHNESS LENGTH N-POT.TEMP.(Kelil) N-POT.TEMP.(Velvn)
0.023 (Meters: Z-HEIGHT (Meters) Z-HEIGHT (

M
' Vert.Aoos

SKY AND SOLAR HEAT FLUX 5.680E-04 DPT/DZ 4.08E-03 PSI PS12
Z/L AT Z2 (W4tts/o2) PTS SLOPE" ",95 DI
8.02 -2.26E 02

DRAG COEF. AT 10 METERS N-LnTEMPSTRUC.(SM-2/3)
MOMIR-ONUTHOV LENGTH TOTAL NEAT BUDGET FLUX (Dimensionless1 ZNMEIGHT M) Vert.A.s
(Meters) (WattN/M2) 2,'.E2A PSI-NONE
7.R46E 02 -I.29E 03 CT2 SLOPE-NO DATA

P5l AT Zl -N.109924 &OMEN RATIO
PIO AT 2 -0.0550 2 u:: 0000s)
P912 AT ZI -0.140546 8.006
PSI2 AT Z2- -0.874476

* GENERAL CONSTANTS. MISCELLANEOUS

VON KARMAN GRAVITATION PROFILE PROFILE BULK ULK
CONSTANT ACCELERATION TUR.PRANDTL TUR.SCHMIDT SEN HEAT MOISTURE AIR DENSITY
(No unIts) (/s@ 2) NURSER NUMBER TRANSFECOEF. TRANSFCOEF. (KS/m3)
0.4 9.7939 0.74 8.74 0.92E-83 1.32E-93 1,2232

o GENERAL NOTEqg (JR SPECIFIC HEAT
NONE (ITell./Rq R.)

S,4(75E 82

WATER LAT,HEAT YAP.
(ITcal./Kq)
5.881E 05

. CONTINUED ON NEST PAGE 10



RUN NUMBER: 7905011700 MARINE SURFACE LAYER PRINT DATE: II JUN 1980
START TIME: 17: 2:10 PST NRL MICROMETEOROLOGY DATA SAMPLING RATE (ALL CHANNELS): 6/Mtn
START DATE: I May 1979 (DAY 121) SAN NICOLAS ISLAND, CAL DATA AVERAGIN; PERIOD: 30 Mn

* ESTIMATED MICROMETEOROLOGICAL PARAMETERS AT TEN METERS:

AIR TEMP. WIND SPEED DEW POINT TEMP.STRUC, BARPRES. BULK WT TEMP AIR-WT TEMP POT-WI TEMP VIR-WT TEMP VPOT-WI TEMP
(Celsius) (Meter/sec) (Celsius) (Ke1. M-2/3) (ll1b.,) (Cesius( (Kelvin) (Kelvin) (Kelvin) (Kelvin
03.280 11.06 9.88 NO DATA 1010.85 13.876 -0.595 -0,497 0.712 0,5a1

HEIGHT POT.TEMP. VIR.TEMP. UPOT.IEMP. ABS.HUMID. REL.HUMID, SPECHUMID. VAP.PRES. S.VAP.PRES. REF.INDEX
(Meters) (Celsis) (Ce ls i us) (Ceis) (K)g/e3) (Percent) (Kg/Kg) <MllIbars) (Miliubars) (Xel.M-2/3)
11.01 13,37R 1 4 .588 ( 4.686 9.IRRE-13 79.66 7.507E-03 1 2.1,46 (5.209 NSo DATA

* BULK AERODYNAMIC CALCULATIONS BASED ON ABOVE ESTIMATED VALUES AT TEN METERS (FRIEHE ET AL,I9781:

INFERRED FLUX PARAMEIERS INFERRED INFERRED MEAN VERTICAL
STABILITY ( .UP,--DOWN) SCALING PARAMETERS VELOCITY COVARIANCE MISCELLANEOUS

GRADRICHARDSON NUMBER MOMENTUM FLUX FRICTION VELOCITY WITH LONG, VELOCITY AIR DENSITY
(-Stable,- Unstable) (N/n2) (Meters/set) (MeterS/sec) (Kg/31)
-0.014 AT OMH -2.04E-01 4.O79E-SI -I.664E-01 1.2239

GEOMETRIC MEAN HEIGHT HUMIDITY FLUX SCALING SPEC.HUMID. WITH ABS. HUMIDITY AIR SPECIFIC HEAT
(Meter) GRH-(2Z.Z2)l/2 (K/se me2) (Kg/Kg) (Meter Kg/sec "I) (ITca) ./g K e.)
12.99 4.03E-OS -8.077E-05 4.033E-I5 2.4162E 02

Z/L AT GNH LAT.HEAT FLUX SCALING POT.TEMP. WITH POT.TEMPERATURE WATER LAT.HEAT SAP.
-0.0)8 (WatTs/M2V (Kelvin) (Meter Kel./sec) (ITral,/Kg)

9.96E 01 -I.731E-02 7.061E-a3 5.898OE 05
2/L. AT IS MEYERS

-0.014 SEN'HEAT FLUX ROUGHNESS LENGTH VAP.PRES.AT WT LEVEL
IW.ts/cS) (Meters) ( Mi)l~ Iar

MONIN-OBUMHOV LENGTH 8.74E 00 '.397E-04 15.830
(Meters)
-7.027K 02 SKY AND SOLAR HEAT FLUX DRAG COEF.AT 10 METERS ABt.HUMID.AT WT LEVEL

(Ratts/t2) (,ennsionless) (xg/ ts)
-2.26E 02 1.360E-03 19SE -02

TOTAL HEAT BUDGET FLUX BAR PRFS.A WT LEVEL
(Wat t s/

2
) (illibar)

-I.R8E 02 1012 05

BOWEN RATIO
(no ucits)
o .088

M MEASUREMENT ERROR ANALYSIS OF PARAMETERS LISTED IN PERCENT MEAN ESROR AS COMPUTED FROM CONSTITUENT MEASURERENT ACCURAC))S
TOP ROW ARE PROFILE ERROR VALUES AND BOTTOM ROW ARE BULK AERODYNAMIC ERROR VALUES. ALL VALUES ARE APPROXIMATE AND ARE "vr-

GRAD.RICH. Z/L MOMENTUM LATHEAT SEN.HEAT SKY RAD. TOTAL HEAT BOWEN FRICTION SCLSPEC SCL POT ROUGH DRAG
NO.AT GH AT IOM FLUX FLUX FLUX FLUX FLUX RATIO VELOCITY HUMIDITY TEMP LENGTH COFF

87% 97% 76% 52% 65% 5% 42% 117% 38% 14% 27% 50% 76%

231% 231% 46% 42% 159% 5% 14% 201% 23% 69% 1821 43% 40%

" CONTINUED BELOW

RUN NUMBER: 7905011700 MARINE SURFACE LAYER PRINT DATE: 11 JUN 1980
START TIME 17: 2:10 PST NRL HICROETEOROLOGY DATA SAMPLING RATE (ALL CHANNELS): 6/Run
START DATE: I May 1979 (DAY 121) SAN NICOLAS ISLAND, CAL DATA AVERAGING PERIOD: 30 Mn

COMPOSITE PROFILE AND BULK AERODYNAMIC DERIVED PARAMETER VALUE WEIGHTED AS A FUNCTION OF THE ABOVE RESPECTIVE MEASUREMEN ERRORS
WITH THE LOWER LIMIT OF THE CORRESPONDING MEASUREMENT UNCERTAINTY INDICATED IN I 1I

FLUX PARAMETERS
STABILITY (+UP,- DOWN) SCALING PARAMETERS

GRAD.RICHARDSON NUMBER MOMENTUM FLUX FRICTION VELOCITY
( -St;bIR,-;UstaMbI) (Nt/t) (Meters/see)
0.0.. I. 121 AT GMH -2.54E-01 16.1O-02) 4.523E-01 16.1E-021

GEOMETRIC MEAN HEIGHT HUMIDITY FLUX SCALING SPEC.HUMID.
(Metr) GMNI(Zt IZ)/2 (Kg/se c2B (Kg/Kg)
22.99 -1.68E-04 1S.DE-S61 5.289E-04 13.E-05)

Z/L AT GMH LATHEAT FLUX SCALING POTTEMP.
0.006 101021 (atts/cT) (Kelvin)

-4,16E 02 (2.0E+613 2.02E-02 12.IE-021
2/). AT 10 METERS

0.005 0.021 SFN.HEAT FLUX ROUGHNESS LENGTH
(Watts/M2) (Meters) r

MONIN-ODUKHOV LENGTH -9.40E 00 13.IEC001 3,799E-04 I6.OE-O5]
(MetersC)

2.115K 03 SKY AND SOLAR HEAT FLUX DRAG COEF.AT 10 METERS
(W'tts/2( (Meters) (
-2.26 0 1S.0E-II I 67.)- U (4.0E-04]

TOTAL (EAT BUDGET FLUX
(Watt s/1,2)
-4.07E 02 [3,S0Ei1lI

BOWEN RATIO
(ng unlts)

0.042 (0,081

e DIFFERENCE BETWEEN THE PROFILE AND BULK AERODYNAMIC DERIVED PARAMETER VALUES AS COMPUTED VIA THE STANDARD DEVIATION FROM EITHER THE
ABOVE WEIGHTED COMPOSITE VALUE OR MEASUREMENT UNCERTAINTY VALUE (WHICH EVER ABSOLUTE VALUE I. LARGER). ALL VALUES ARE
L1RTED IN PERCENT DIFFERENCE AND ARE .cr-":

GRADRICH Z/L MOMENTUM LAT.HEAT SEN.HEAT SKY RAD. TOTAL HEAT BOWEN FRICTION SCI SPEC SCL PoT. ROUGH. DRAG
NOAT GOH AT 10M FLUX FLUX FLUX PLUS FLUX RATIO VELOCITY HUMIDITY TEMP. LENGIH tBEi

71% 73% 27% 138% I48 0% 161Z 46% 13% 83% 133% 44% ,1%

* END OF DATA RUN l

-. 0los sesami



MARINE SURFACE LAYER MICROMETEOROLOGICAL EXPERIMENT

NAVAL RESEARCH LABORATORY
ATMOSP HERIC PHYSICS BRANCH

MARINME ATMOSPHERIC RESEARCH STATION
SAN NICOLAS ISLAND, CALIFORNIA

ft . . ft MICROMETEOROLOGICAL DATA - - - ft

RUN NUMBER: 7905011931 PRINT DATE; It JON 1981
S TARTI TIME: 19i,35: 0 PS DlA TH SAMPLINMG RATE (ALL CHANNELS): 6/Mon
EN D TI ME: 19:59:50 POT DA TA AVERAGING PERIOD: 30 Min
START11 DATE: 0 

TM
ay 1979 (DAY 1201 NOMENCLA TURE: I001'PER LEVEL, S-LONER LEVEL

" ANALOG CHANNEL RAW DATA (AVERAGE VDC):

No0.00 No.01 No.02 N..03 N..04 NO.05 N;.10 No.07RF. No.08 No.09VOLT.REF.A TEMPOSTRUC.) TEMP.STRUC.2 DEW POINTI DEW POINTS WIND SOFEEDI WIND SPEEDS2 BAPRE. SK S'RAD W IND DIR..
6.2 05 0.001 0.001 4 .99 t 5 .022 7. 066 6.5zi 4.6791 -0.092 4.96.

o.0 No.11 N.1I2 N..13 N..14 No .15 No.136 No.17
BULR WT TEMP AC FREQUENC Y A C VOLTAGE MANUAL FLAG ZERO REF. SPARE A SP AR E B VOLT.REF.E,

3.934 31.888 2. 515 1,11 5 0 .00 1 CI001 0 .0a01 6.2085

" DOOTTAL CHANNEL RAW DATA (AVERAGE): ESCARPMENT DATA, FIELD CALIBRATION AND WIND SPEED ESCARPMENT CORRECTIONS:

N. NoUPWIND NEAR UPWIND LAND DF1FCAL DPLFCAL WTSFCAL WSIE W52EC
AI R TEMP.) AIR0 TEMP.? HEIGHT/LENGTH PATH(Meterc) (Volt (Volts) (Volt. (Gueff (Coeff.)
14(1 028346 14301 129218 0.183 105 -0.0 09 0.00D 01 I00 9 9z 0.91,2

o SYSTEM HOUSEREEPING PARAMETERS TRANSLATED INTO ENGINEERING UNITS:

MANUA L FLAG ERROR COUNT DATA BASE VGLT.REF.DEV VOLT.SEF.DEV ZERO REF.DEO AC VOLTEFLUX AL FREO.FLUR AC VOL)H:;E AC FREQUENCY
(Nos c a ns (Noscans) (Huscans) A(No.>T005V) B(Nu0.005IV) (N.0.0020) (No.)59) (No0.1140) (VAC) (No)
42 to38 0 0 0 0 0 1315 I 59.89

o OBSERVED MOCROMETEOROLOGICAL PARAMETERS (INCLUDING THE ABOVE CAL, AND ESCARPMENT CORRECTIONS) TRANSLATED INTO ENGINEFRING UNITS

ATR TEMPI WORD SPEEDI lOW P00411 TEMP.STRUC.I WIND DIR. RAR.PRES.0 SKY SAD. BULR A7TEMP9 MEAN AIR TEMP
(Ce:oI .ernc ()CeI.us )Re.o M-2/3) (Deq.True) (Hullubar) (Wat1/n2) (Celsous (Ke1 _o(
12.835 03.58 9. 49 NO OATH 313.6 1900.00 ISB E DlI 13 ITT 86 038

AIR T!EMP.? WIN1DeSPEE D? DEW POINT? TEMPOSTRUC.2 TIDE.TABLEF BAR.PRES.2
ICelos I Are/ Ic (Ces (us .)Sel.oM-2/3) (Meter MXLI) (Ruloh a r)
1292 20 9.63 No DATA 0.06 'C',1.0C9

O CALCULATED MICROMETEOROLOGICAL PARAMETERS:

HEIGHT, SI POT.TEMP.I VIRTEMP.1 V.PGT.TEMP.1 ABS.HUMID.I REL.HUMII.0 SPEC.HUMID.0 VAP.PRES I S VAP.PRrS I REF INDEX I
(Meters) (CelsIus) (Ceis) (Cels"usI ( 9 /. 3) ( Percent) (Sq/Sq() (Rolo"a) (Mollobar (Ka1 .R-213(
Is8.3 5 1 3.0014 0 4.106 14.286 a51956E-03 9j0.08 7.31 E-031 11.82C 34 7 6Y NT SOIA

HEIGHT, ~ ~ o 22 PTT 2 VIR.TEMP.? V.POT.TERP.S ABS.HUMOD.5 REL.HGMID.S SPEC.HUMOD.? VAPPE A O 'RFNE

(Me ters) (C. sINs (Celsius) (Calsos (Sq/nJ) (Percent) (00/09) (Mullur b o'AoIaI:b (0.3 .9M-2/3)
9.20 13.012 14.204 14.294 9.034E-03 88.26 7.370E-03 11.927 14 86) NO DATA

oCONTINUED BELOW

PRINT DATE: 11 JUN 1980
RUN NUMBER: 790501)930 MARINE SURFACE LAYER DATA SAMPLING RATE (ALL CHANNI LS): b/Min
START TIME: 09:30: 0 PIT NRL MICROMETEOR OL OGY DATANAVER AGING PERIOD: 30 Run
START DATE. I Map 1979 (DAY 120) SAN NICOLAS ISLAND, CAL NO0MENCLATURE: I UPPER LOVE) , LGWER (COOL

oPROFILE CALCULAYi-. 'RED ON ABOVE OBSERVED AND CALCULATED VALUES )BUSINGER,1973):

FLUI tPARAME TERS PROFILE SLOPES

STAI4OLOTY 0 -P,--DOWN) SCALING PARAMETERS . 'OAL DERIVATIVES (+OINCR.WITH HOOCH)

GRADRCA N UBR MOETUMFU FRICTIONsVELOCITY GENERAL)FORM:DN/DS-) GENERAL FORM: 'LOPE-
IuCtaB1e!SUnstable) (NT/n?) (Meters/sec) I)N)-N?(I/ ILn(2l /Zl IT ))nlI-PSI(-(n22-PSI(1/

-0.001 AT GMH -8a.08E-01 8,170E-Il (1.02)1/21 INI-N?)

GEOMETRIC MEAN HEIGHT HUMIDITY FLUX SCALING SPECHURD. N-HIND SPEED (9/sec) N-WORD SPEED (TM/-e)
(Meter) GMH-(21022)I/ (Sqse 92) (Sq/Sql 2-HEIGHT (Met.,r)l 2HEIGHT (M) Vert.A.s
32.99 6.?9/E-OS. -6.DR.7E-05 OWS/OS- 0.56E-01 PSI PSI11

WS SLOPE- 4.900-51
S/L AT GMH LAY HEAT FLUX
-0. 00? (Watts/to? SCALING P0T. TEMP. N CECHUIITY (6q/Eq( NXSPEC.HUMIDIT Y 11q/Eq)

A0.'56 E 02 (Rel* n 2HEIGHT )Mte) 0-HfINT1 (M) V-rt.xo_
2/L AT IS METERS -6.287'E-03 DSH/D2 -. 92E-06, PSI-PSI?-0. 011 SENHEAT FLUX SNSOE -8.603

2/LAT 2) 6.37E 00 ROUGHNESS LENGTH N:PGT.TEMP.)Reluin( NPO.TMP.(R:Eluu

-0.80? (Me ter') 2-HIGT (Meters) Z-HEOGHT (M) Vert.tos
SET AND SOLAR HEAT FLUX 2 .1E-0? OPT/OS- _a.92E-04 PSI-pSI"

Z/LOAT 22 IWarts./ot) PIK SLOPE - -8.600 03
-0.08) 3.?RE RI

DRAG COEF. AT 10 METERS N-Ln TEMP.STRUC.(K.M-2/3)
MON IN-ORURHOV LENGTH TOTAL HEAT BUDGET FLUX )BtrteA nT:..ess 2-NEIGH) (M) VertAsis
(Reters) (W A ts/ti 4.3/ /W. PSI-NONE
-7.7550 03 1.75E OSl CT? SLOPE-HO DATA

P811 AT 51: 0,808773 BOWER RATIO

PIT 1 A T 2 2- 8.804422 
3
nn units)

PSI2 AT 1. 0.005280 0.040
PRS AT 22- 8.082 658

* GENERAL CONSTANTS: MISCELLANEOUS

VON RARMAN GRAVITATION PROFILE PROFILE BULK BULKCONSTANT ACCELERATION TUR.PRANDTL T UR.,SCHMIDT SEN HEAT MO ISTURE A0R DENSITY
loots 3M/sec 2) HORROR NUMBER TRANSF. COOF. TRANSE.COEF. S/J

0.4 917 95 9 0,74 0.74 0.92E-03 1.32E03 1.2254

" GENERAL NOTEN: AIR SPECIFIC HEAT
Ac curacy leoi~i to .. o..eedel for.: .ea ..ennt of Profile Slope and/or Partial Derouatlue :Tc al /Sq Sl.)
Cooutatlon Roecoted hbyI itseon of: 2,43190 8?

SHI-0H2;L0/-/*R .0-3 Sq/Sq. WATER LAI.HEAT VAF
PYSI-PYRD n/- .80 Rd (11 IaO * /R9

1 90.E 05

o CONTINUED OH HOOT PAGE 12



RUN NURSER: 7905011930 MARINE SURFACE LAYER PRINT DATE, II SUN 1980
STAR? TIME: 19:30: 5 PST NRL MICROMETEOROLOCY DATA SAMPLING RATE (ALL CHANNELS): 6/Mi
START DATE: S Ray 1979 (DAY 120) SAN NICOLAS ISLAND, CAL DATA AVERAGING PERIOD 30 Min

* ESTIMATED MICROMETEROLOGICAL PARAMEIERS AT TEN METERS.

AIR TEMP. WIND SPEED DEW POINT TEAP.STRUC. SAR.PRES. RULK ST TEMP AIR-WT TEMP POT-WT TEMP VIR-WT TEMP V.POT-WT TEMP
(Celsius) (Met/see) (Celsius) (Kel. .M-2/3) (Millibar) (Celsius) (Kelvin) (Kelvin) (Kelvin) (Kelvin)
12.911 25.35 9.59 NO DATA 122.90 13.577 -0.6b6 -0.56 0a614 0.72

HEIGHT POT.TEMP. VIR.TEMP. V.POT.TEMP. ARS.HUMID. REL.HUMID. SPECHUMID. VAP.PRES. S.VAP.PSES. REF.INDEX
(Meters) (Celsius) (Celsius) (Celsius) (Kq/n3) (Percent) (KQ/Kg) (Mllicbars( (Mlji ars) (Kel.nM-2/3)
11.10 13.009 14.192 14,290 9.5K-S3 90.24 7.363E-03 11.914 14.49 NO DATA

B BULK AERODYNAMIC CALCULATIONS BASED ON ABOVE ESTIMATED VALUES AT TEN METERS (FRIEHE ET AL,197(:

INFERRED FLUX PARAMETERS INFERRED INFERRED MEAN VERTICAL
STABILITY (+-UP,--DOWN) SCALING PARAMETERS VELOCITY CUVARZANCE MISCELLANEOUS

GRADIICHARDON NUMBER MOMENTUM FLUX FRICTION VELOCITY WITH LONG. VELOCITY AIR DENSITY
(+Snable,-'Unstable) (Nt/n2) (Meters/sec) (Meter/secl) (K/ -3)
-0.011 AT GH -2.70E-0 4.694E-01 -2.204E-II 2.2257

GEOMETRIC MEAN HEIGHT HUMIDITY FLUX SCALING SPEC.HUMID. WITH ASS. HUMIDITY AIR SPECIFIC HEAT
(Meter) GMH-(ZIeZ2)1/2 (K/sec JI (Kq/Kg) (Meter K/sec .3) (ITcal./K Ee1.)
12.99 4.42E-05 -7.676E-05 4.417E-05 2.4159E 02

Z/L AT GMH LATHEAT FLUX SCALING POTTEMP. WITH POT.TEMPERATURE WATER LATMHEAT VAP.
-0.11 (Sats/Mt) (<elvn) (Meter K./sec) (Icl,/K)

2,09K A1 -1.MROIE-I 8.455E-03 5.9001E 05
2/L AT IS METERS

-0(111 SEN.HEAT FLUX ROUGHNESS LENGTH VAPPRESAT WT LEVEL
(Watts/s) (Meters) (MIl ibar

MONIN-OBUKHOV LENGTH 105E 01 3,87E-04 15.528(Meters)

-8.932E 02 SKY AND SOLAR HEAT FLUX DRAG COEF.AT I0 METERS ARS.HUMID.AT WT LEVEL
(Sun ts/.2) (Dimensionless) (K/m3)
1.28E 1 .445E-03 1.173E-02

TOTAL HEAT BUDGET FLUX BAR.PRES.AT WT LEVEL
(Watts/tt2) (Millibar)
1.32E 02 1012.20

BOSEN RATIO
IIn units)
D.196

* MEASUREMENT ERROR ANALYSIS OF PARAMETERS LISTED IN PERCENT MEAN ERROR AS COMPUTED FROM CONSTITUENT MEASUREENT ACCURACIES.
TOP ROW ARE PROFILE ERROR VALUES AND BOTTOM ROW ARE BULK AERODYNAMIC ERROR VALUES. ALL VALUES ARE APPROXIMATE AND ARE -.or-*:

GRAD.RICH. Z/L MOMENTUM LAT.HEAT SEN.HEAT SKY RAD. TOTAL HEAT ROSEN FRICTION SCL.SPEC SCL.POT. ROUGH. DRAG
NOT GH AT IM FLUX FLUX FLUX FLUX FLUX RATIO VELOCITY HUMIDITY TEMP. LENGTH COEF.

151% 151% 67% 141% 141% 25% 126% 282% 33X 108% 10o% 53% 67%

218% 218Z 46% 43% 146% lax 37% 289Z 23% 661 169% 43% 40X

" CONTINUED BELOW

RUN NUMBER: 7905011930 MARINE SURFACE LAYER PRINT DATE: )I JUN 1980
STAST TIME: 19:30: 0 PST NRL MICROMETEOROLOGY DATA SAMPLING RATE (ALL CHANNELS): 6/Min
START DATE; 0 May 1979 (DAY 120) SAN NICOLAS ISLAND, CAL DATA AVERAGING PERIOD: 30 Min

* COMPOSITE PROFILE AND BULK AERODYNAMIC DERIVED PARAMETER VALUE WEIGHTED AS A FUNCTION OF THE ABOVE RESPECTIVE MEASUREMENT ERRORS
WITH THE LOWER LIMIT OF THE CORRESPONDING MEASUREMENT UNCERTAINTY INDICATED IN [ ]:

FLUX PARAMETERS
STABILITY (*.UP,-.DOWN) SCALING PARAMETERS

GRAD.RICHARDXON NUMBER MOMENTUM FLUX FRICTION VELOCITY
Iu=Stale,--Un.t.ble) (T/ 2) Meters/sec)
-0.005 10.021 AT GMH -4.94E-01 1b.OE-022 6.11E-I 16.0E-02

GEOMETRIC MEAN HEIGHT HUMIDITY FLUX SCALING SPEC.HUMID.
(Meter) GMH-(Z1eZ2)I/S (Eq/sec s2 (Xq/Kg)
12,99 4.85E-O I,.Xr-o61 -7.149E-05 (3.OE-05)

Z/L AT GH LAT.HEAT FLUX SCALING POT.TEMP.
-0,007 20.021 (Watts/m2) (Kelvin)

2.20K 02 I2,E+0II -2.0 85E-02 (2.E-021
Z/L AT 10 METERS
-0.005 (0,02) SEN.HEAT FLUX ROUGHNESS LENGTH

)Watt./ttl) (Meter.)

MONIN-OBUKHOU LENGTH 8.39K 02 23.0EnOD2 I.159E-03 [6.0E-05
(Meter.)
-1.869E 03 SKY AND SOLAR HEAT FLUX DRAG COEAT 10 METERS

(Watts/m2) (Meters)
1.28E 02 O2Eu012 41,41 o) (4.5E-04

TOTAL HEAT BUDGET FLUX

I .4PK 02 (3.XE+02I

ROSEN RAT IX
(ti mnits)

,074 10 08)

* DIFFERENCE BETWEEN THE PROFILE AND BULK AERODYNAMIC DERIVED PARAMETER VALUES AS COMPUTED VIA THE STANDARD DEVIATION FROM EITHER THE
ARVE WEIGHTED COMPOSITE VVALUE (0 MEASUREMENT UNCERTAINTY VALUE (WHICH EVER ABSOLUTE VALUE IS LARGER). ALL VALUER ARE
LISTED IN PERCENT DIFFERENCE AND ARE "uor-.

GRADRICH. Z/I MOMENTUM LATHEAT SFI.HEAT SKY RAD TOTAL HEAT BOSEN FRICTION SCL.SPEC SCL,POT. ROUGH. DRAG
NOAT GMH AT IOM FL UX FLUX FLUX FLUX FLUX RATIO VELOCITY HUMIDITY TEMP. LENGTH COKE.

255 25% 56% 22% 25% IS 172 352 29% 10% 30% 75% S'Sl

I NE OF DAIA RJN 13



MARINE SURF ACE LAYER AICROMETEOROLOGICAL EXPERIMENT

NAVAL R ESE ARCH LABORATO"NY
A TMOSP HERIC PHY SICS BRANCH

MARINE ATMOSP HERIC RESEARCHM STATION
SAN NI COLAS ISLAND, CALIFORNIA

. . . A ICROMETEOROLOGICAL DATA N

SUN NUMBER: 7905012000 P RINT DATE: 1I JUN 1980
START TIME: 2:0: I PST DAT SAMPILING SATE (ALL CHANNELS): 6/Mn,
END T IME: 20:30:1 0 PST DATA AVERAG ING PER IOD : 3D M in
UTT DATE: I Mopv 1979 (DAT 121) NOMENCLATURE: I UPPEM LEVEL -LUWER LEVEL

.ANALOG CHANNEI. RAW DATA (AVERAGE VOC):

No.1 o0 o1 No-03 N.,04 NoS No.06 No .07 No08 N.19VLT.REF1.A TF.MP.STSUC,I TEMPOSTRUC,? DW POINTI DEW POINTD WIND SPEED) WIND SPEED2 BANPRES.? SKT BA. WIND DIR.
6 .205 0.111 a .0 1 4.9'70 4.9 99, 6.963 6.S51 4.693 -1.193 4.875

N-.11 Nu-1l No.1" No.13 HulA4 No .15 N..16 N,.17
BULK NT TEMP A, E R ESOENCY AC VOLTAGE M ANUAL ELA G ZERO SEE. SP ARE A SP ARE, B VOLTI.R EP.B

3.553 3.895 2.5 16 0.OST U. 001 RI0oT 0.0 1 6.205

-DIGITAL CHANNEL RAW DATA (AVERAGE): ESCARPMENT DATA, FIELD CALIBRATION AND WIND SPEED ESCARPMENT CORRECTIONS:

No.I No.? Up WIND NEAR) UPWIND LAND OPIECAL DPFCAL WI6PFCAL USIEC IS21EC
A IR TEMP.I AIMR TEMP.? HEIGHT/ LENGTH PATHMtS ( Volt s) (V olts) (V oltss V.1) (CoaeffE.) )Coeff.)
14(1 12 794? 1421 175511 0.183 lob 0.10 9 0010 0. .99? 095

. SYSTEM HOUSEKEEPING PARAMETERS TRANSLATED INTO ENGINEERING UNITS:

MANUAL FLAG ERROR COUT(S DATA BASE VOLT.REF.DEV VOLT.REP.DEV ZERO REE.DEY AC VOLT.PLUX SC PREQ FLUX AC VOLTAGE AC FRERIJENCY
(No0.sters) lNo scans) IN.ccinsl A)RoQ.).IISVI B)No.).005V) (No. ).002VI) (No.1>5V) NHo ) (VAC) (Ho)
0 I 1R 8 I 0a 0 1 15. 2 590

. OBSERVED MICA0METEOROLOGICAL PARAMETERS IINCILL, THE ABOVE CAL. AND ESCARPMENT CORRECTIONS) TRANSLATED INTO ENGINEERING UNITS:

SIR YEIMP.I WINS SPEEDI DEW POINTI TEHP.ST"RUC.I WINO ITS.) BAR.PRES.I SKY'SAD.) bu(K ST TEMP MEAN AIR TEMP

(Cel ss (Met Ier/s ) (C elsiu s) (KeI'oM -2/31 (Deg.True. (Milloibo.r) (Wept/n?) (Celsius) (Ke'lynn
(2.794 1 3.38 9.36 No DAYS 31 0.7 1010.21 1 .29E 0I 1 3.528 285.998

AIR TEMP 2 WIND SPEED2 DEW POINT? TEMPOTR11UC.? TIDE TABLE BAR.PRES.2
(Cels'us (Mtrsec) (C elsoius) (Ke.oM-2/3( (Meter' M SL) (Mollubiar)

1288 2 I 9.47 NO DATA 0.05 011.31

o CALCULATED MICMGMETEIN(TLOGTCAL PARAMETERS:

HEIGHT, 71 POT.TEMP.) VIR.YEMP.I V.POYT.TEMP .I ABS.HUMID.I REL.HUMID.I SPEC.HUMIO.I VAP,PRES.I S.VAP.PRES,1 REF.INDES I
(Meters) (Celso s) Cel1sios (CeIsous) (Kq/n3( (Perent) (Kq/Rq9)0 (Millbar) (o~r Kel.RMt-2/3)

(84 197 14054 14.234 8.882E-03 7.61 7.24913 (1.722 4.724 NO DAT

HEIGHT, Z2 POT.TEMP.? VIR.TEMP.2 V.POT.TEMP.2 ASS.HUMID.2 REL.HUMID.? SPEC.HUMID.2 VAP PRES.? S.VAP.PREI.L REF.INDES 2
(Meter) (CeIsou( ( Cell s Ius) (CeO los) (Eq/nj) (Percent IE

0
Ikg( (Mo llob ar) (Mo, lo .r) ( Ke1.1M-2/3)

9.70 12.971 14.151 14.241 8,954E-03 79.73 7.302E-03 11.820 14.82 4 No OATS

o CONTINUED BELOW

PRINT DATE: It JUN 1950
RUN NUMBER: 7915012000 MANINE SURFACEF LATEN DATA SAMPLING RATE (ALL CHANNELS): 6/MNO
STARTI TIME: 20: 0: I PST NR L M I CROMETEOROLOGY DATA AVERAGING PERIOD: 30 Min
S TART DATE: I MaWy 1979 (DAY 1211 SAN NICOLAS ISLAND, CAL NOMENCLATURE: 1-UPPER LEVEL, 2-LOWER LEVEL

. PROFILE CALCULATIONS BASED ON ABOVE ORSERVED AND CALCULATED VALUES IBUISINGEN,19731:

PLUS PARA METERS PROFILE SLOPES
STABIILITY )OU -P,- DOWN) SCALING PARAMETERS PARTIAL DERIVATIVES 1*-INGR.RITH HEIGHT)

GRAD.SICHARDSON NUMBER MOMENTUM FLUX FRICTION VELOCITY GENERAL FONM:DN/D2- GENERAL PaRR: 'N'SLOPE-
(n+tBe-ntSe (Nt/n?2) '40eter.o/nc) I(N1-N2)I/lLl)/2)O I(LMZI-PSIILn 2PDSI)I/
-0-001 AT ORN -6.84E-01 7.47OE-Rl (21*2.2(2 1/2 1 INI-N21

GEOMETRIC MEAN HEIGHT HUMIDITY PLUS SCALING SPECHURD. N-WIND SPEED IM/se) N-WID SPEED (N/Nec)
(Metr GMH-121e22(l/? CR9Ne n52) (q/K) Z-HEIGHT (Mees 2-HEPIT (N) Vert.Auit
12.99 5976EU -6.292E-05 DSS/D?- 1.43E-01 I ISD

WS SLOPE= 5.35E-0I
2/L AT GRA LAY HEAT FLUX
-0.002 (W .tts/t2( SCALING POT, TEMP. N=0PEC.HUMIDITT K/g N=SPEC.HUMIDITT (RN/RN)

1.2 O(Kelvin) 2-EIH (Meter"s)~/g 2-HEIGMT IN) Veri.Aois
7/L AY 10 MEYERS -. 292E-03 DSH/DZ= -0192E-06 PSI PSI?
-0.1002 SE N.HEAT2PLUS SN SLOPE- -8.59E 03

Z/L AT 21 5.83E SI ROUGHNESS LENGTH N-POT.TEMP.)Keloio) N=POYEMP.(Keloon()
-1.003 (Meters) Z=HEIGHT (Me ters) 2-HEIGHT (hl VertAiis

SKY AND SOLAR NEAT PLUS I. 0REI DPT/DZ= -. 92E4 PSI!PSI?
Z/I1 AT Z? (Watts/m2) PYR SlOPE= -R.59E SI
-0.01 I?1 29E 01

DRAG COEF. ATII METERS N:L TEMP STRUC.IKoM-2/3(
MONIN-GOB)IEOV LENGTH TOTAL HEAT BUDGET FLUX ID,.ensonI s Z HEIH IN) VerY Ais

(Meters (Wtts/n?) .r'o,VI -(l., P RONF
-A.475E 03 teT61E 52 CT? SLOPE-NI DATA

PSI) AT 21" 0.010490 BOWEN RATIO
PS 1, AT Z2" 0.05293 (no unit.)
P512 AT SI" I0V6317 1. 04 1
PSI? AT Z2o 1.013182

o GENERAL CONSTANTS: MISCELLANEOUS

VON RARMAN GR AVIIAYION PROPILE PROFIILE Bi QK BULK
CONST ANt ACCELERATION TO PR ANDYL TOR.YCNMIDT SEN HEAY MOISTURE AIR DENSITY
(NM 114ts tMee 2) SBE NUBP AN1(P COEF. TRASP,.COEP. )Egq/n3)
T.4 9.7959 0.74 0.74 .P2E-03 1.32E-03 1.22DM5

. GENERAL NOTET: AIR SPECIFIC HEAT
A c crrcuV I init.too exceeded for Measuremnt of Profile Slope Wed/Yr Partial Derloatioe, (IT C *./RR Eel.)
R" putat~or, coon ned by insertion of: 2.41 57E 02

SH-N /- .08F" Sq/Ag. WATER LATHERY VAP.
PTA 1-PYAT 0/ 008 1e. (ITo 9,g

5.9005E 5

. CIINTINUED ON NERT PAGE 14



RUN NUMBER: 79059120S MARINE SURFACE LAYER PRINT DATE: 1) JUN 1980
START TIME; 21: 0, PST NRL MICROMEIEOROLOGY DATA SAMPLING RATE (ALL CHANNELS): 6/Mn
START DATE; I May 1979 (DAY 121) SAN NICOLAS ISLAND, CAL DATA AVERAGING PERIOD: 30 Mn

4 ESIIMATED NICROMETEOROLOGICAL PARAMETERS AT TEN METERS:

AIR TEMP. SIND SPEED DEW POINT TEMPSTBUC. BAR.PRES, BULK ST TEMP AIR-ST TEMP POT-WT TEMP VIR-WT TEMP VPOT-WT TEMP
(Celius) (Meter/ece) (C (Re M-) (Celsius) (Kelvin) (Kelvin) (Kelv-n) (elin)
IX.71 (2.26 9.46 NO DATA 1011,2) 13,528 -0.658 -1.560 0.611 0.709

HEIGHT POTTEMP, VZRTEMP. V.POTTEMP. AS.HUMID. REL.HUMID, SPEC.HUMID. VAPPRES. SVAPPRES. REF.INDEX
(Meters) (Celsius) (Celsius) (Celsius) (Kg/.3) (Percent) (Kg/K

g
) (Millibars) (MullIbars) (Kel.hM-2/3)

10.00 12.969 14.139 14.237 9.945E-03 79.72 7.295E-03 11.8 14.813 NO DATA

S BULK AERODYNAMIC CALCULATIONS BASED ON ABOVE ESTIMATED VALUES AT TEN METERS (FRIEHE ET AL,197):

INFERRED FLUX PARAMETERS INFERRED INFERRED MEAN VERTICAL
STABILITY (-)UP,--DOWN) SCALING PARAMETERS VELOCITY COVAAZANCE MISCELLANEOUS

GRAD.RICHARDSON NUMBER MOMENTUM FLUX FRICTION VELOCITY WITH LONG. VELOCITY AIR DENSITY
(+tStable,--Unstable) (Nt/2) (Meters/sec) (Meterl/secS) (Kq/n3)
-0.o11 AT GMH -2.65E-I 4.65IE-I -2.163E-I 1.2262

GFOMETRIC MEAN HEIGHT HUMIDITY FLUX SCALING SPEC.HUMIb. WITH ABS. HUMIDITY AIR SPECIFIC HEAT
(Meter) GMH=(ZIZ)I/2 ( 'q/ec n2) TKg/EqI (Meter Kg/sec "3 (ITual./Kg K01.)
12.99 4,46E- 0 -7.BI9E-05 4.459E-05 T.4158E 02

Z/L AT GM LAT.HEAT FLUX SCALING POT.TEMP. WITH POT.TEMPERATURE WATER LAT.EAT YAP.
-0.015 (Watts/it) (Kelvn ) (ITc../Kq)

1.1o 02 -1.787E-02 9.313E-03 5.903E 05
Z/L AT 10 MIlERS
-0.011 SEN.HEAT FLUX ROUGHNESS LENGTH VAP.PRES.AT WT LEVEL

(Watts/t) (Meters) (Millibar)
NON-OBUKHOV LENGTH 1.03E 01 I.765K-04 15.48)
(Met rs)
-8.S83E 02 SKY AND SOLAR NEAT FLUX DRAG COEFAT 1 METERS ABS.MUMID.AT WT LEVEL

(Watts/02) )Dinennnnless) (0T/73)
1.29E 0I 1.439E-03 1.170E-02

TOTAL HEAT BUDGET FLUX BA.PREIAT WT LEVEL
(W)aitS/r2) (Milibar i
1.33E 02 1 12.41

SEwN RATIO
(no utits)

0.094

M MEASUREMENT ERROR ANALYSIS OF PARAMETERS LISTED IN PERCENT MEAN ERROR AS COMPUTED FROM CONSTITUENT MEASUREMENT ACCURACIES
TOP ROW ARE PROFILE ERROR VALUES AND BOTTOM ROW ARE BULK AERODYNAMIC ERROR VALUES. ALL VALUES ARE APPROXIMATE AND ARE -r-':

GRAD.RICM. Z/L MOMENTUM LAT.HEAT SENHEAT SKY RAD. TOTAL HEAT BOWEN FRICTION SCL.SPEC SCL.POT. ROUGH. DRAG
NOAT GMH AT ION FLUX FLUX FLUX FLUX FLUX RATIO VELOCITY HUMIDITY TEMP. LENGTH COEF.

156% 1562 72Z t44% 144Z 10% 127% 287% 36% 1081 106% 56% 72%

219% 219% 46% 43% 147% tD% V7% 190% 23% 66% 170% 43% 40%

o CONTINUED BELOW

RUN NUMBER 7905012000 MARINE SURFACE LAYER PRINT DATE: 11 JUN 1980
START TIME: 20: 01 0 PST NRL MICROMETEOROLOGY DATA SAMPLING RATE (ALL CHANNELS): 6/Nun
START DATE: I May 1979 (DAY 121) SAN NICOLAS ISLAND, CAL DATA AVERAGING PERIOD: 30 Nt

C COMPOSITE PROFILE AND BULK AERODYNAMIC DERIVED PARAMETER VALUE WEIGHTED AS A FUNCTION OF THE ABOVE RESPECTIVE MEASUREMENT ERRORS
WITH THE LOWER LIMIT OF THE CORRESPONDING MEASUREMENT UNCERTAINTY INDICATED IN f I:

FLUX PARAMETERS
STABILITY (..UP,--DOWN) SCALING PARAMETERS

GRAD.BICHARDSOM NUMBER MOMENTUM FLUX FRICTION VELOCITY
(+uStabe -,Unstable) (Nt/.2) (Meters/ec)
-0.006 10.021 AT GMH -4.29E-Il (6.E-OX) 5.754E-01 16.DE-DXI

GEOMETRIC MEAN HEIGHT HUMIDITY FLUX SCALING SPEC.HUHID.
(Meter) GMH!fZ132)I/2 (Sq/sec e2) (Kq/Kg)
12.99 4.76E-05 19.OE-IA) -7.242E-OS I3.OE-05I

Z/L AT Gm LAT.HEAT FLUX SCALING POT.TEMP.
-0.007 (0.02) (Watts/fNh) (Kelvin)

1.19E 02 12.1E.Oi -1.07SE-02 [12OK-Oh2
ZIL AT I0 METERS
-0006 10.021 SEN.HEAT FLUX ROUGHNESS LENGTH

( Watts/) (Mters)MONIN-ORUKHOV LENGTH 8.04E 00 13,0E+0]I 9.439E-04 (6.OE-05)
(Meters)
-1.764E 03 SKY AND SOLAR HEAT FLUX DRAG COEF.AT 10 METERS

(Watts/MI) (Meters)
1.29E 1 (2,EC.011 2.2lk-. (4.0E-041

TOTAL HEAT BUDGET FLUX
(wate/72)

140 02 13.0E-.11

I OSEN RATIO
(to unit
9,073 10.081

e DIFFERENCE BETWEEN THE PROFILE AND BULK AERODYNAMIC DERIVED PARAMETER VALUES AS COMPUTED VIA THE STANDARD DEVIATION FROM EITHER THE
ABOVE WEIGHTED COMPOSITE VALUE OR MEASUREMENT UNCERTAINTY VALUE (WHICH EVER ABSOLUTE VALUE IS LARGER). ALL VALUES ARE
LISTED IN PERCENT DIFFERENCE AND ARE "nr-":

GRADRICH. 2/L MOMENTUM LATHEAT SEMN.HEAT SOY RAD. TOTAL HEAT BOWEN FRICTION SCL.SPEC SCL.POT. ROUGH, DRAG
NOAT GMH AT IBM FLUX FLUX FLUX FLUX FLUX RATIO VELOCITY HUMIDITY TEMP. LENGTH COEF.

251 25Z 5o% 16 28S oR lIx 34% 23S t% 30 7#% Si)

a Us OF DTA Bull 15



MARINE SURFACEF LATE MICROMETEOROL.OGICAL EXPERIMENT

NAVALERESEARLH. LAVORUATORY

ATMSPHERIC PH SRNYSICS BRACH
MARINE ATHOSPHEAIC R SE) STATIIONSAN N ICOLAS ISLAND, CALIFORNIA

MICROMETEGRGLI(GICAL DATA....

RUN NUMBER: l9G 03l PRINT DAlE: 11 JUN 1980
START TIME. 031 3:20 PSI DA IA SAMPI INC RATE (ALL CHANNELS): 6/M.n

[D TME 21 13 PST DATIA AVEAGINC PERIOD: 30 Mon

SIART DATE: I Mo 99(A 21NMNLATURE: IUPPER LEVEL, 2bLOWER LEVEL

-ANALOG CHANNkL RAW DATA (AVERAGE VDC):

G0LT.R(F.A T[ MP.SITRUC.( TELMP STRUC.? DE W PO0INTL DEW POINT? WINMD SPEED) WI 1ND SPEEFD2 BAR.'RES.? SKI' RAD. W IND DIR..
.?G0S 7OOT 0.0,,l 4 .946 4.978 6.449 6.07 4" .7D6 -0,09 4..62

o.0 No.11 Nou.12 No13 Hold4 N..15 No.16 No.17
BULK W.I TEMP AC F R 1-UE NCY AC VOL [AGE MANUAL FLAG Z0FRO REF. SPARE A SP AREF B VOL .R F.B

3.127 TAN ?.8S2(I1 0 .0a11 DOD1 0.1061 DID)0 6.2115

. DIGITAL CHANNFI BAA DATA (AVERAGE): ESCARPMENT DATA, FIELD CALIBRATION AND WIND SPEED ESCARPMENT CORRECTIONS:

N.1I No-? UPWIND NEAR UPWIND LAND OPIFCAL DPFCAL AIbECAL ASLC WOJEC
AI R TEMP.) A IR TEMP.? HEIGHTI/LENGT H PATH)(Me turs) (Vol ts)I (Volt1,s) loomits)I (Co e ff.) (CGoef)
(411 12802 1921 128926 0.183 (02 -0.009 a000 a.100 0.99? GPO9?

o SYSTEM HOUSEKEEPING PARAMETERS TRANSLATED INTO ENGINEERING UNITS:

MANUAL FLAG ERRON COUNT DATA BASE VSLT,NEF.DEV VOLT REF .DEV ZERO REF.DEV AC VOLT.FLUD AC PREOPFLUX AC VOLTAGE AC FREQUENCY
(Nosoansl (Noscsos) )NO.L40% AINo0.).005V) B)No.).OSSV( No. ) .0T2V) <No .050) (Nm.0W:) (VAC ) IN,)

0 I IS a I 0I 0 1 IT5.) 59.89

o OBSERVED MICRGMETEORO)GOGICAL PARAMETERS (INCLUDING THE ABOVE CAL, AND ESCARPMENT CORRECTIONS) TRANSLATED INTO ENGINEERING UNITS:

AIR 1109.1 WINO SPEED) DEW POINI TEMP.STRGC.I WIND DIR. BAR.PKES.I SKY RAG. BULK AT TEMP MEAN AIR TEMP
(Celsoos I INter/scM (CelsooI) L(Kel.oxM-/I IDH.Tr ) I~IoBr a (Watt/? (CI e soot) (R4o
12?.R8T1 1 2 .41 9. 22 NO DATA 3 10. 3 10T0.4T I .29E 01 13.4714 2Q41))

A IR TEMP.? WIND SPEED? DEW POINT? TEMPOSTRUC.? TIDE TABLE BAR.PRES.?

'GCelss I I(eter/seOT (Celsiu) (Kel.oM-?/3( (Meter MOL) (Mollo~ar
12.893 1 1.3 1 ,9.35 NO DA TA 0.11 0 111a.I

oCALCULATED oIICRTMETEOILOG)CAL PARAMETERS:

HEIGHT , 21 POT.TEMPI1 VIR.TEHP.I V.POT.,TEHP.I ABS.HUMID.I RELNIUHID.) SPFC.HUMID.I VAPPRES.) S.VAP.PRES.I REF.INDEX I
(Metes Cesos) T eeIbsoos( (Cel soosI C s) 1Kg/nJ) T PerCe.t (KS/RH) IMillobar) (Millibar) (Rel.oM-2/3(
18 .35 12.9910 1 4. 58 1 4 .238 A .797E-03 78.75 7.I7QE-03 IT1.6to 1 4.743 NO DATA

HEIGHT, Z2 POT.TEMP.?! VIR.TENP.2 V.POT.TEMP.2 ABS.HUMID.2 REL.HU MID.2 SPECHUMID.? VAP.PREST? S.VAP.PRES.2 REP.INDESX 2
(Meters (Celsoon) (Celsoon (Ceis-o) (KS/nj) (PIer-con) 1KM/RH) IMo1IBar( (MoJJ,%batI I(el.,M-2/3)
9.20 1 2.983 1 4. 152 14.242 8.A4311-03 79.03 7.24 2E-13 1 1.727 1 4.838 NO DATA

oCONTINUED BELOW

PRINT DATE: 11 JUON (980RUN NMRER: 7915012030 MARINE SURFACE LATER DA TA SAMPLING RATE ( ALL CHANNELS): 6/Hon
START TIME: 20:30;20 POT NRL MI CROMETEORO0LOGY DA TA AVERAG ING P ERIOD: 30 Motn
START DATE: T May 1979 (DAY 121) SAN NICOLAS ISLAND, CAL NOMENCLATIURE: TOUPPER LEVEL, 2=LUWER LEVEL

*PROFILE CALCULATIONS BASED ON ABOVE OB-SERVED AND CALCULATED VALUES (BUSINGER,1973(:

FLUX PARAMETERS PROF ILE SLOPES
STABILITY I(o=UP,-oDOAN) SCALING PARAMETERS PARTIAL DERIVATIVES )OMINCR.WITH H4EIGHT)

G.RAD.RTCHARDSON NUMBER MOMENTUM PLUG FRICTION VELOCITY GENERAL PORM:DN/D2- GENERAL FORM.'' LOPE-
)Tna~e-4osaBe( I1/,2oJ (Meters/tec) I( INT-NI/ILn(2I/Z2( I(LnZI-PSII-OLeZ2-PSI(I/

-0,002 ATI GMN -4..96E-I 6.361E-II1 (ZI.Z?)I/?l 101-N?)

GEOMETRIC MEAN HEIGHT HUMIDITY FLUX SCALING SPEC.HURD. N-WID SPEED TM/set) N-IN SPEED IM/seo)
(ter) OMHo(21012)11 (NH/ee M?( (KR/RH) 2-ETI (Meteo 2HEIGHT (MT Vert,.oo
12.99 4.92E-T, -6.303E-95 DWS/DZ IJIE-IOL 11G

Z/L AT OH LAT.HEAT PLUT SSOE 2E:

-0.003 (W a tts/n?2) SCALING POT. TEMP. NSPCNMDITT (RH/RH) N-SPECHUMIDIYY (RH/RH)
T.21E 02 )K~ (2HIGHT ( Mers 2-HIGHT IN) VertA I s

Z/L AT 10 METERS -6.303E03 OSH/OZO -_92-a P SI a
-0. 002 SENHEAT ELUIX SN SLOPE- -SOM8E 83

Z/L AT 2) 4.97E IT ROUGHNESS LENGTH N-POT.TEMP.(KR100n( N-POT.TEMP.(Keloin(
-0. 0 4 TM .ter' 2-HZ EIGHT (Meter.) Z=HEIGHT (MT Vert.Atos

SK T AND SOLAR HEAT ELUX I .TSIE-03 UPTI/DZ -8,92E-04 PSI!PSI?
7/L AT 22 (Watns/n2( PIK SLOPE- -S.58E 0)
-0.002 I .29E TI

BRAG COEP., AT 10 METERS N-Ln TEMP.STRUC.(RoM-2/3(
MONIN-OBUHTV LENGTH TOTAL HEAT BUDGET PLUS (DB.n.nSionlJes( Z- HEGHT (M) VertAtos
(Me ters) (Aatto/2 A 040, h, PSI-NONE
-4.675E 03 TAPE 02 CT? SLOPE-MO DATA

PSI) Ar 2: 0.R14447 BOWER RATIO
PST1I AT 2 2= V.17n308 (no toots )

PS Z2 At 71= 0. 0087' 1 1.041
PSI? AT Z2- 0.004311

o GENERAL CONSTANTS: MISCELLANEOUS

VON RAR MAN GRAVITATION PROFILE PROFILE BULK BULK-----------
C ONST ANT ACCEEERATION TUR .PRANDTL TUR.SCNMIDT SEN NEAT MOISTURE AIR DENSITY
TNo unit.) (H/sec 2) NUMBER NUMBER TRANsF .COE. TRANSE COKE. (RH/e.3)
0. 4 9,.7959 0.74 a0.7 4 D.92E-03 1.32E-03 1,2262

" GENERAL NOTES: AIR SPECIFIC NEAT
Accoratp lnttto oeeed for ne.sore...nt op Profile Slope end/or Partial Derioatooe. (ITca.1/RHK 1R.(
Cnpt att on Vctc L bosertoon M7 214M51bE 82

SNI-SN?. ./- 8IR-3 EM/RH. WATER _AT NEAT VA1P.
PTRI-PYR?. -/- .008 Re)1. (ITal 'RH)

O3P.900E 805

" CONTINUED ON NEXT PAGE 16



RUN NUMBER: 7905012030 MARINE SURFACE LAYER PRINT DATE: II JUN 1980
START TIME: 20:30:10 P T NRL MICROMETEOROLOGY DATA SAMPLING RATE (ALL CHANNELS): 6/Min
START DATE: I May 1979 (DAY 121) SAN NICOLAS ISLAND, CAL DATA AVERAGING PERIOD: 30 Min

ESTIMATED MICROMETEOROLOGICAL PARAMETERS AT TEN METERS:

AIR TEMP. MIND SPEED DEW POINT TEMP.STRUC. BAR.PRES. BULK WT TEMP AIR-WT TEMP POT-WT TEMP VIR-WT TEMP V.PT-WT TEMP
(Celsius) (Meter/sec) (Celsi.s) (Kel.uM-2/3) (Millibar) (Celsius) (Kelvin) (Kelvin) (Kelvin) (KelIn)
12.883 11.45 9.33 NO DATA 1011.41 13.474 -0.591 -0.493 0.667 0.765

HEIGHT POTTEMP. VIR.TEMP. VPOT.TEMP. ASHUMID. RELMUMID. SPECHUMID. VAPPRES. S.VAPPRE. REF.INDEX

(Meters() (Celsi (CelsIus) (Celsius) (Kg/n3) (Percent) (Eq/Kg) (M'~ luSats) ( MIluDars) (Kl..M-2/3)
10.00 12.981 14.141 14.239 a.873K-03 78.99 7.235E-03 11.713 14.827 NO DATA

C BULK AERODYNAMIC CALCULATIONS BASED ON ABOVE ESTIMATED VALUES AT TEN METERS (FRIEHE ET AL,1978):

INFERRED PLUS PARAMETERS INFERRED INFERRED MEAN VERTICAL
STABILITY (v-UP,--DOWN) SCALING PARAMETERS VELOCITY COVARIANCE MISCELLANEOUS

GRAD.RICHARDSON NUMBER MOMENTUM FLUX FRICTION VELOCITY WITH LONG. VELOCITY AIR DENSITY
(+-Snable,-uUntable) (Nn/2) (MeMers/sec) (Meter2/sec2) (Kg/n)
-0,013 AT GMH -2.23-U) 4.26OE-01 -1.815-0 1.2264

GEOMETRIC MEAN HEIGHT HUHIDITY FLUX SCALING SPEC.HUMID. WITH ABS. HUMIDITY AIR SPECIFIC HEAT
(Meter) GMH-(ZIZ2)1/2 (K/sec p2) (Kg/K

0
) (Meter Kg/sec v3) (lTcal./Kg 0e1.)

12.99 4.22K-O5 -8.072E-05 4.217E-05 2.4156E 02

Z/L AT GMH LAT.NEAT FLUX SCALING POT.TEMP. WITH POT.TEMPERATURE WATER LAT.HEAT VAP.
-0.017 (Watts/VI) (KevIn) (Meter Re./set) (ITcaI./Kg)

1,04 02 -I.609E-02 7.195E-03 5.9003E 05
Z /L AT 10 METERS
-0.013 SFN.HEAT FLUX ROUGHNESS LENGTH VAP.PRES.AT WT LEVEL

(Watts/2) (Meters) (Milliur)
MONIN-OBUKHOS LENGTH B,92E 00 2.786E-04 15.430
(Mleters)

-7.844K 02 SKY AND SOLAR HEAT FLUX DRAG COEP.AT 10 METERS ABS.HUMID.AT Wt LEVEL
,(a ts/2) ( (Dlmensimnless1 (KE/e3)

1.29E 01 1.385E-03 1.16&E-02

TOTAL HEAT BUDGET FLUX BARPRESA T t EVEL
(Watts/e2) (Mlllbar)
1.6K 02 1012.61

BOUFN RATIO
(n. units.)

.a86

M MEASUREMENT ERROR ANALYSIS OF PARAMETERS LISTED IN PERCENT MEAN ERROR AS COMPUTED FROM CONSTITUENT MEASUREMENT ACCURACIES.
TOP ROW ARE PROFILE ERROR VALUPS AND BOTTOM ROW ARE BULK AERODYNAMIC ERROR VALUES. ALL VALUES ARE APPROXIMATE AND ARE 'cur-":

GRAD.RICH. Z/L MOMENTUM LATNHEAT SENNHEAT SXY RAD. TOTAL HEAT BOWEN FRICTION SCL.SPEC SCL,POT. ROUGH. DRAG
NO.AT GMN AT 1OM FLUX FLUX FLUX FLUX FLUX RATIO VELOCITY HUMIDITY TEMP, LENGTH COEF.

161t 161% 77% 147% 147Z to% 1281 294% 39% 108% 108% 59% 77%

231% 231% 46Z 42% 159% 10 37% 202% 23% 65% 182% 43% 40%

A CONTINUED BELOW

RUN NUMBER: 7905012030 MARINE SURFACE LAYER PRINT DATE: II JUN 190
START TIME: 20:30:20 PST NRL MICROMETEUROLOGY DATA SAMPLING RATE (ALL CHANNELS): b/Min

START DATE: I Map 1979 (DAY I1I) SAN NICOLAS ISLAND, CAL DATA AVERAGING PERIOD: 30 Ain

• COMPOSITE PROFILE AND BULK AERODYNAMIC DERIVED PARAMETER VALUE WEIGHTED AS A FUNCTION OF 'HE ABOVE RESPECTIVE MEASUREMENT ERRORS

WITH THE LOWER LIMIT OF THE CORRESPONDING MEASUREMENT UNCERTAINTY INDICATED IN C 1:

FLUX PARAMETERS

STABILITY (s=UP,- DOWN) SCALING PARAMETERS

GRAD.RICHARDSON NUMBER MOMENTUM FLUX FRCTION VELOCITY
( .Stable-.Unstable) (WY/MI) (Meters/set)
-0.006 (0.021 AT 0MH -3.24K-cl 6.OE-02 5.043K-l16.0E-121

GEOMETRIC MEAN HEIGHT HUMIDITY FLUX SCALING SPECHUMID.
(Meter) GMHH(ZI*Z2)/2 (Kq/sec ) - (Kq/Kg)
12.99 4.37K-05 IOE-DSl -7,406F-05 [3.0E-05)

Z/L AT GMH LATHEAT FLUX SCALING POT.TEMP.
-0.008 [0021 (Watts/n2) (Kelvin)

lOST 02 12.9E.011 -1,024E-02 )2,0E-021
7/L AT II METERS
-a.006 10.02) SENHEAT FLUX ROUGHNESS LENGTH

(Watts/e2 (Meters)MONIN-OBUKHOV LENGTH 6,87K 00 3.,0E,,, 6,0525-04 (6.OE-O5I

(Meters)
-1.540E 03 SKY AND SOLAR HEAT FLUX DRAG COEFAT 10 METERS

(Watts/t) (Meters)

1.29E 01 (2,0Ei01) 1 9,..:-03 14.E-041

TOTAL HEAT BUDGET FLUX
(Watts/n2)
1,29E 02 (3,OE011

BOSEN RATI
(no units)

0,067 to,08)

A DIFFERENCE BETWEEN THE PROFILE AND BULK AERODYNAMIC DERIVED PARAMETER VALUES AS COMPUTED VIA THE STANDARD DEVIATION FROM EITHER THE
ABOVE WEIGHTED COMPOWITF VALUF OR MEASUREMENT UNCERTAINTY VALUE (WHICH EVER ABSOLUTE VALUE IS LARGER). ALL VALUES ARE
LISTED IN PERCENT DIFFERENCE AND ARE "-tr-':

GRADIRICH. Z/L MOMENTUM LATHEAT SEN.HEAT SKY RAD. TOTAL HEAT ROWEN FRICTION SCLSPEC SCL.POT ROUGH. DRAG
NO.AT GMH AT tOM FLUX FLUX FLUX FLUX FLUX RATIO VELOCITY HUMIDITY TEMP. LENGTH tOEF.

27% 27 43% 9z 292 0% 6% 28% 21% 12% 27% 651 4,%

END OF DATA RU M



MARINE SURFACE LAER MICMTOR:OGIAL EPERIMNT

NAVAL RESEARCH LABORAT OR Y
AT MOSP HERI C PHYSICS BRANCH

MARINE ATMOSPHERIC RESEARCH STATION
SAN NICOLAS ISBLAND, CALIFORNIA

.. . N ICRONETEOROLOGICAL DATAO on..

RUN NUMBER, 7905012100 PRINT DATE: 11 JUN 1980
START TINE: 20:1 4 PTDT SAMPLING RATE (ALL CHANNELS): 6/Man
ENDR TME: 2,:3R,: TDAA5 PST DATA AVERAGIN P JERIOD: 30 Man
START DATE. I May 1979 (DAY 121) NOMENCLATURE: IUPPER LEVEL, 2-LOWER LEVEL

oANALOG CHANNEL RAW DATA (AVERAGE VDC):

N",S No.01 No.02 N.03 N-.04 No.05 No.06 N..07 N.08 No.09
VGLT.REF.A TEMP.STRUC.I TEMP.STRUC.2 DEW POINTI DEW POINT? W IND SPEEDI WIND SPEED2 BAR.PRES.2 SKT BAD. WIND DIR.

6 .205 0.000 0.001 4 .9 18 4 .951 6.80O6 6.380 4 .692 -0 .09 3 4 .896

No.*10 No.11 No.12 Mo.13 N..14 N.15 No.16 N..17
PULK WT TEMP AC ,FREQUENCY ACVOLTAGE MANUAL FLAG ZEROREF. SPARE A SPARE B VOLT. REF.B

3.770 3.882 2.510 0 .01 0. 01 8051 0.011 6.205

*DIGITAL CHANNEL RAW DATA (AVERAGE): ESCARPMENT DATA, FIELD CALIBRATION AND WIND SPEED ESCARPMENT CORRECTIONS:

No.1 No,.2 UPWIND NEAR UPWIND LAND DPIFCAL IIF2FCAL WTBFCAL WOIEC WS2EC
A IR TEMP.I A IR TEMP.? HEIGHT/LENGTH FATH(Metearn) (Volts) (Volts) (Vol ts) (Co.eff.) (Coe ff.)
1411 126566 1421 1S!7461 0.183 98 -0.009 0 Do00 0 .000 0 .992 0.952

oSYSTEM HOUSEKEEPING PARAMETERS TRANSLATED INTO ENGINEERING UNITS:F.MAN4UAL FLAG ERROR COUNT DATA NATE VOLT.NEF.DE V VOLY.REF.DEV ZERO REFDEV AC VOLT.FLUX AC FREQEFLUS AC VOLTAGE AC FREQUENCY

I(osa ns) ( Noscans) (NO.scans( A(Nn..005V) B(No,).OOSV) (No. ).002V) (N o.)5V) (N.11411 (VAC*) (H ,)
0 080 a 0 0 0 1 15. 1 59 .88

* OBSERVED NICROMETEOROLOGICAL PARAMETERS (INCLUDING THE ABOVE CAL. AND ESCARPMENT CORRECTIONS) TRANSLATED INTO ENGINEERING UNITS:

AIR TEMP.I WIND SPEEDI DE W POINTI IEMP.STRUC.0 WIND DIR. BAR.PRES.) SOT RAD. BULR NT TEMP MEAN AIR TEMP
(Celius) )Mtr/e (Celsius) (Ral-oM-2/3( (Dog.True ( Malabaor) (W.tt/2) (Celsius) (RKeloan)
12.657 13.08 9.06" NO DATA 311.5 1010.20 1.29E 01 13.418 285.861

AIR TEMP.2 WIND SPEED2 DEW POINT? TEMPOSTRUC.?2 TIDE TABLE BAR.PRES.?
(Celsi us) Mer/e) (Celsoos) (Re.o.M-2/31 (Me ter NSL) (Mallobar)
12.746 01.87 7,1 9 NO DATA 0.16 1111t.3 0

. CALCULATED MICROMETEOROLOGICAL PARAMETERS:

HEIGHT, ZI POT.TENP.I VIR.TEMP.I V.POT.YENP.I ABS.HUMIS.I REL.HUHID.I SPEC.HUMID.I VAP.jPRES.1 S.VAP.PRES.1 REF.INDEX I
(Me ter.) (Celsios) (Ceisius) (Celsous) (OQ/n 3) (Percent) (Rq/09) (m lI 1baorI (MiliBor) (Re.oR.-2/3(
is8.35 02 .836 1 3.890 14.070 8.705E- 03 78,69 7.100E-03 11.482 1 4.592 NO DATA

HEIGHT, Z2 POT.TEMP.? VIR.TEMP.2 V.PIIT.TEMP.2 ABS.HUMID.2 REL.HUMID.2 SPEC.HUHID,2 VAP.PRES.? S.VAPPE.2 REPINOES 2

(Meter) (Celsi.s) (Celsius) (Celos I (Rq/.3) (Percent) (OQ/Og9) (Millabar) IMilla.I OIoM23
9.20 1 2,.836 1 3.99 1 14 .01 B.7869E-103 78 .92 7 .1I63E-03 11.597 1 4.694 NO DATA

o CONTINUED BELOW

PRINT DATE: 11 JUM 0980
RNNMER: 7905012100 MAR INE SURFACE LATER DA TA SAMPLING RATE (ALL CHANNELS): 6/Mis

STARTUTIME: 1I: 0:40 POT NRL MICRGNETEOR OIOGY DATA AV ERAGING PERIOD: 38 Mitt
START DATE- I May 0979 (DAY 121) SAN NICOLAS ISLAND, CAL NOMENCLATURE: I-UPPER LEVEL, 2-LOWES LEVEL

o PROFILE CALCULATIONS BASED ON ABOVE OBSERVED AND CALCULATED VALUES (BUSINGER,0973):

FLUXPARAMETERS PROFILE SLOPES

STABILITY (.UP, -DOWN) SCALING PARAMETERS PAR IAL DERIVATIVES (e-INCR.WITH HEIGHT)

GRAD.RICHARDSON NUMBER MOMENTUM FLUX FRICTION VELOCITY GENERAL FORM:DN/DZ- GENERAL FORM: N'SLOPE-
(. Sta .ble,--Unstable) (N/t? (trssc INN2(1/ILn(l1/12)O lILnll-PSII-(LnZ2-PSI(I/
-0 .0 02 AT ORN -6.19E-l 7. 103E - 0 ( Z1.Z2)1/23 INI-N21

GEOMETRIC MEAN HEIGHT HUMIDIY FLUX SCALING SPEC.HUMO. N-WN SPE (/e) NWIND SPEED TM/see)
(Moe) GMH-(110Z2)1/2 (RN9/Nec n2) (K5/Kg9) 2-EIGHT (Meters) 1-HEIGHT TM) Vert.Aujo
12.99 5.RSE-05 -6.295E-05 DNS/DZ .36E-0I PSIOPSII

WS SLOPE- 5.63E-01

Z/1 AT GMN LAT HEAT FLUX
-0. 002 (Wetts/n2) SCALING POT. TEMP. N-SPEC.HUNIDITT (Rg/RqI N:SPECHUMIDITT (Rg/RQ)

1.l 2 (Reloin) 1-HE IGHT (Meters) Z HEIP (MI (Jert.Aois
l/L AT 00 METERS -6.295E-03 SH/DZ 8.92E-06 PS1SI
-0.0a02 SFN.HAT FLUX SN SLOPE .- 8. 59E 03

Z/L AT 11 5 SE 00 ROUGHNESS LENGTH N:POT.TEMP.(eon N:POT.TEMP.IKeloln(

-.803 (Mtes 1-HEIGHT (Mtes 1 HEIH N Vert.Ails

SOY AND SOLAR MEAT FLUX 1.460E-03 DPT/D 8.92E-04 I0P1
l/L AT Z2 (W&tts/itS) PTK SLOPE. -8,59E 81

-0.02 .X9 DIDRAG COEF. AT 10 METERS NsL.TEMPSTRUC.(RoM-2/3)
MONIN-OSURHOV LENGTH TOTAL HEAT BUDGET FLUX (Ditnensoonless) 2-HEIGHT (N) Vert.Aois

(Meters (Watts/.Z) 3 38(Sf-VS P01-NONE

-0.845E)03 I.54E 02 CT?2 SLOPE-NO DATA

P811 AT Z1- 0.010603 BOWEN R A TIO

1:1 T 2 0.005859 (n oas)
PS12 AT 21 0.80990 0.040
P812 AT 2' 8.003523

o GENERAL CONSTANTS: MISCELLAN4EOUS

VON KRANM GRAVITATION PROFILE PROFILE SULR BULK
CONSTANT ACCELE RATION TUR.PRANDYL TUR.SCHMIDT SEN NEA T MOIS9TURE AIR DENSITT
(No u nits0) ( M /se 2) NUMBER NUMB'ER TR0ANSF.COEF. TRANSF.COEF. (K 9/^31
0.4 9.7959 0.74 0.74 0.92E-03 I.32E-03 0.2266

- GENERAL MOTESR, AIR SPECIFIC HEAT
Ac cnrc.' Ini ttolo exeeeded fornesren of Profile Siope end/or Partial Derloatine. ( I TcaI/Kg Rdl.)
Conpontion executed by insertoon oFL.4154E ND

SHI-5H2. ./- .RRE-3 RqRq WATER LAY HEAT VAP.
PTRIPTR2- */- .008 Re. (ITeo ./Rql

51.9013E 0.5

. CONTINUED ON NEST PAGE 18



RUN NUMBER: 7905012100 MARINE SURFACE LAYER PRINT DATE: 11 JUN 1980
START TIME: 21: 0140 PSIT NRL MICROMETEOROLOGY DATA SAMPLING RATE (ALL CHANNELS): b/Min
START DATE: I May 1979 (DAY 121) SAN NICOLAS ISLAND, CAL DATA AVERAG1NG PERIOD; 30 M-

* ESTIMATED MICROMETEOROLO CAL PARAMETERS AT TEN METERS;

AIR TEMP. WIND SPEED DEW POINT TEMPSTRUC. BAR.PRER. BULK WT TEMP AIR-Wy TEMP POT-WT TEMP VIR-WT TEMP V.POT-WT TEMP
(C .su ) (Meter/sec) (Celsius) (KeI.xM-2S) (Millibar) (Celsius) (Kelvin) (Kelvin) (Kelvin) (Kelvin)
12,735 12.01 9,17 NO DATA 101120 13.418 -0.683 -0.085 0.5 1 0.659

NEIGHT POT.TEMP. VIRTEMP, V.POT.TEMP, ABSAHUMID. REL.HUMID. SPECHUMID. VAPPRES. S.VAP.PRES. PEF.INDEX
(MEtrs) (CelsIus) (Celslus) (Celsius) (Kg/ .3) (Percent) (Kq/Kg) (Milllbars) (Milibars) (Kel.vM-2/3(
10.00 12.833 13.979 14.077 8.779E-03 78.9a 7.156E-03 11.583 14.682 NO DATA

* BULK AERODYNAMIC CALCULATIONS BASED ON ABOVE ESTIMATED VALUES AT TEN METERS (FRIEHE ET AL,1978):

INFERRED FLU? PARAMETERS INFERRED INFERRED MEAN VERTICAL
STABILITY (+.UP,-SDOWN) SCALING PARAMETERS VELOCITY COVARIANCE MISCELLANEOUS

GRAD.RICHARDSON NUMBER MOMENTUM FLUX FRICTION VELOCITY WITH LONG. VELOCITY AIR DENSITY
(S aSbls,-Unstable) (Nt/eS) (Meters/sos) (MeIer2/sc2) (Kg/t3)
-0.012 AT GM -2.52E-01 4.532E-01 -2.054E-01 1.2269

GEOMETRIC MEAN HEIGHT HUMIDITY FLUX SCALING SPEC.HUMID. WITH ABS. HUMIDITY AIR SPECIFIC HEAT
(Metr) GMH(ZI*Z2)1/2 (Kg/sec aS) (Kg/Kg) (Meter Kg/sec s3) (ITc l./Kg K1.)12.99 4.51E-05 -8.1107E105 4.508E-05 2.41E55 02

Z/L AT GH LATNHEAT FLUX SCALING POT.TEMP. WITH POTTEMPERATURE WATER LAT.HEAT VAP.
-0,016 (WattS/2) (Kelvin) (Meter Kol./sec) (ITcal./Kg)

IIIE 02 -I.867E-02 .462E-03 5.9011E 05
Z/L AT 10 METERS
-0.012 SFN.HEAT FLUX ROUGHNESS LENGTH VAPPRES.AT WE LEVEL

(Watts/m2) (Meters) (Mill bAor
MONIN-ODUKHOV LENGTH 1.a5E 01 3.447E-04 15.370
(Meters)
-U026E 02 SKY AND SOLAR HEAT FLUX DRAG COEFAT 10 METERS ABS.HUMID.AT WY LEVEL

(Wat ts/t'20 (Diensio.less ) (Kg/3)
1.2PE I I .423E-03 1.162E-02

TOTAL HEAT BUDGET FLUX BAR.PRES.AT WT LEVEL
(watts/e2) (MillIbar
1O35E 02 1012.4

BOWEN RATIO
(no units)
0.094

o MEASUREMENT ERROR ANALYSIS OF PARAMETERS LISTED IN PERCENT MEAN ERROR AS COMPUTED FROM CONSTITUENT MEASIUREMENT ACCURACIES.
TOP ROW ARE PROFILE ERROR VALUES AND BOTTOM ROW ARE BULK AERODYNAMIC ERROR VALUES. ALL VALUES ARE APPROXIMATE AND ARE ".or-':

GRAD.RICH, Z/L MOMENTUM LAT.HEAT SEN.HEAT SKY MAD. TOTAL HEAT BOWEN FRICTION SCL.SPEC SCL.POT. ROUGH. DRAG
NOAT GH AT ION FLUX FLUX FLUX FLUX FLUX RATIO VELOCITY HUMIDITY TEMP. LENGTH LOEF.

157% 157% 73% 145% 145% 10% 127Z 2890 37% 108% 1)8% 57% 73%

216% 216% 46% 42% 144% lOl 37X 186% 23% 65% 167% 43% 40%

o CONTINUED BELOW

RUN NUMBER: 7905012100 MARINE SURFACE LAYER PRINT DATE IS JUN 1981
START TIME: 21: X:40 PST NRL MICRONETEOROLOGY DATA SAMPLING RATE (ALL CHANNELS): b/Mit
START DATE: I Ma 1979 (DAY 121) SAN NICOLAS ISLANDS CAL DATA AVERAGING PERIOD: 30 Mit

SCOMPOSITE PROFILE AND BULK AERODYNAMIC DERIVED PARAMETER VALUE WEIGHTED AS A FUNCTION OF THE ABOVE RESPECTIVE MEASUREMENT ERRORS
WITH THE LOWER LIMIT OF THE CORRESPONDING MEASUREMENT UNCERTAINTY INDICATED IN I ]:

FLUX PARAMETERS
STABILITY ( .UP,-DOWN) SCALING PARAMETERS

GRAD.RICNARDSON NUMBER MOMENTUM FLUX FRICTION VELOCITY
(.Stablo--Unstable) (Nt ) / (Motors/soc)
-0.006 10.021 AT GMH -3.93E-01 [BOE-02I 5.523E-01 (6.0E-02

GEOMETRIC MEAN HEIGHT HUMIDITY FLUX SCALING SPEC.HUMID.
(Met.er) GMH-(ZIaZ2)1/2 (Kg/sec n2) (Kg/Kg)
12.99 4.73E-05 IR8,E-OB] -7.425E-05 [3.0E-05

Z/L AT 0MH LATHEAT FLUX SCALING POTTEMP.
-0.008 10.021 (Watts/el) (Keli )

I.17E 02 12.0E+OSS -S I116E-02 12.E-02
Z/L AT 10 METERS
-0.06 10.021 SENHEAT FLUX ROUGHNESS LENGTH

(Watts/eS) (Meters)
MONIN-SBUKHOV LENGTH B.03E 00 13,0E+00 8.257E-04 [6.0E-051
(Meters)

-1.60E .3 SKY AND SOLAR HEAT FLUX DRAG COEF.AT I0 METERS
(Watts/e2) (Meters)
1.29E O 12.OE II (1.6)1 -U-3 14.OE-041

TOTAL HEAT BUDGET FLUX
(W tts/2)
I,39E 02 [3.0E+OI

BOWEN RATIO
Tnt vens)

0,073 10081

DIFFERENCE BETWEEN THE PROFILE AND BULK AERODYNAMIC DERIVED PARAMETER VALUES AS COMPUTED VIA THE STANDARD DEVIATION FROM EITHER THE
ABOVE WEIGHTED COMPOSITE VALUE OR MEASUREMENT UNCERTAINTY VALUE (WHICH EVER ABSOLUTE VALUE IS LARGER) ALL VALUES ARE
LISTED IN PERCENT DIFFERENCE AND ARE "tor-":

GRADRICH. Z/L MOMENTUM LAT.HEAT SENNHEAT SKY RAD. TOTAL HEAT BOWEN FRICTION SCL.SpE SCL.POT, ROUGH DRAG
NOAT GAM AT 10N FLUX FLUX FLUX FLUX FLUX RATIO VELOCITY HUMIDITY TEMP. LENGIH LOEF

27Z 27% 48% 12% 31% O% ex 34% 24% 131 32Z 80 4

a e "Too M9



MARINE SURFACE LAYER MICRONETEOROLOGICAL EXPERIMENT

NAVAL RESEARCH LABORATORY
ATMOSPHERIC PHYSICS BRANCH

MARINE ATMOSPHERIC RESEARCH STATION
SAN NICOLAS ISLAND, CALIFORNIA

f I 0 MICRONETEOROLOGICAL DATA . . . .

RUN NUMBER: 7905021330 PRINT DATE: II JUN 1980
START TIME: 13:30: 0 PST DATA SAMPLING RATE (ALL CHANNELS) 6/in
END TIME: 13,59:50 PST DATA AVERAGING PERIOD 30 Mi.
START DATE; 2 Aay 1979 (DAY 122) NOMENCLATURE 1UPPER LEVEL, 2sLOWER LEVEL

- ANALOG CHANNEL RAW DATA (AVERAGE VDC):

No.0 N..0) No.02 No.03 No.04 NO.05 No-06 N..07 N..08 NO.09
VOLT.REF.A TEMP.STRUC.1 TEMP.STRUC.2 DEW POINTI DEW POINT2 WIND SPEED WIND SPEED2 BAR.PRES.2 SKY MAD. WIND DIR.

6.205 0.000 0.001 5.088 5.10 5.453 5.317 4.799 4.185 4.754

No.10 No.1 No.12 No.13 No.14 N.,15 No.16 NO.17
BULK WT TEMP AC FREQUENCY AC VOLTAGE MANUAL FLAG ZERO REF. SPARE A SPARE B VOLT.REF.B

4.183 3.863 2.527 0.001 0.001 0.001 ,001 6.205

- DIGITAL CHANNEL RAW DATA (AVERAGE): ESCARPMENT DATA, FIELD CALIBRATION AND WIND SPEED ESCARPMENT CORRECTIONS:

NO.L NO.2 UPWIND NEAR UPWIND LAND DPIFCAL DP2FCAL wTBFCAL WSIEC WS2EC
AIR TEMP.I AIR TEMP.2 HEIGHT/LENGIH PATH(Msosrs) (VoLts) (Volts) (Volts) (Coeff.) (Coff,)
1411 130215 1421 131389 0.157 Ito -0.009 0,1000 0.000 0.993 0.959

o SYSTEM HOUSEKEEPING PARAMETERS TRANSLATED INTO ENGINEERING UNITS;

MANUAL FLAG ERROR COUNT DATA BASE VOLT.REF.DEV VOLT,REF.DEV ZERO REF.DEV AC VOLT.FLUX AC FREQ.FLUX AC VOLTAGE AC FREQUENCY
(No.scans) (Noscans) (No.scans) A(No.).OOSV) B(No.).DSSV) (No.).12V) (No.)5V) (No.)Hz) (VAC) (Ho)

0 0 1S 0 0 0 0 a 115,3 59.86

o OBSERVED MICROMETEOROLOGICAL PARAMETERS (INCLUDING THE ABOVE CAL. AND ESCARPMENT CORRECTIONS) TRANSLATED INTO ENGINEERING UNITS

AIR TEMP.1 WIND SPEED) DEW POINT) TEMP.SIRUC.) WIND DIR. BARPRES.) SKY RAD. BULK WT TEMP MEAN AIR TEMP
(Celsius) (Mster/secI (Celsius) (Kei.tM-2/3) (Deg.Trus) (Millibar) (Watt/n?) (Celsius) (Kelvin)
13.022 10.50 10.06 NO DATA 306.6 1011.83 -5.84E 02 13.81 286.240

AIR TEMP.2 WIND SPEED2 DEW POINT2 TEMP.STRUC.2 TIDE TABLE BAR.PRES.2
(Celsius) (Meter/sec) (Celsius) (EeI.oN-2/3( (Meter NSL) (Millibar)
13.139 9.99 10.12 NO DATA 0.01 1012.93

o CALCULATED MICROMETEOROLOGICAL PARAMETERS

HEIGHT, ZI POT.TEMP.t VIR.TEMP.I V.POT.TEMP.1 ABS.HUMID.I REL.HUMID.1 SPEC.HUMID.1 VAP.PRES.1 S.VAP.PRES.1 REF.INDEX I
(Meters) (Celsius) (Celsius) (Celsius) (K/n3) (Percent) (Kg/K) (Aullubar) (Millibar) (Kel.xM-2/3)
18.35 13.201 14.344 14.524 9.3)9E-03 82.22 7.6DOE-03 12.307 14,969 NO DATA

HEIGHT, Z2 POT.TEMP.2 VIR.TEMP.? V.POT.TEMP.2 ABS.HUMID.2 REL.HUMID.2 SPEC.HUMID.2 VAP.PRES.2 S.YAP.PRES.2 REF.INDEX 2
(Meters) (Celsius) (Celsius) (Celsius) (Kg/n3) (Percent) (Kg/Kg) (Millibar) (Millibar) (Kel.o-2/3)
9.20 13.229 14.467 14.557 91362E-03 91,91 7.63OE-03 12.369 15.101 NO DATA

o CONTINUED BELOW

PRINT DATE: 11 SUN 1980

RUN NUMBER: 7905021330 MARINE SURFACE LAYER DATA SAMPLING RATE (ALL CHANNELS): 6/Min
START TIME: 13:30: 0 PST NRL MICROMETEOROLOGY DATA AVERAGING PERIOD: 30 Min
START DATE: 2 May 1979 (DAY 122) SAN NICOLAS ISLAND, CAL NOMENCLATURE: 1-UPPER LEVEL, 2-LOWER LEVEL

o PROFILE CALCULATIONS BASED ON ABOVE OBSERVED AND CALCULATED VALUES (BUSINGER,1973):

FLUX PARAMETERS PROFILE SLOPES
STABILITY (.-UP,--DOWN) SCALING PARAMETERS PARTIAL DERIVATIVES (o-INCR.WITH HEIGHT)

GRAD.RICHARDSON NUMBER MOMENTUM FLUX FRICTION VELOCITY GENERAL FORM:DN/DZ- GENERAL FORM:'N'SLOPE-
(+.Stable,-Un.stab II) Nt/) (MAters/se ) (NI-N2))/ILn(Z/Z2) I(LnZI-PSI)-(LnZO-PSI)I/
-0.032 AT GH -1.38E-01 3.353E-01 (Z1Z2)/21 tNt-N2]

GEOMETRIC MEAN HEIGHT HUMIDITY FLUX SCALING SPEC.HUMD. N-WIND SPEED (M/sec) N-WIND SPEED (M/sec)
(Meter) GMH-(Z*Z2)1/2 (K/sec n2) (Kg/Kq) Z-HEIGHT (Meters) Z-HEIGHT (M) Vert.Aois
12.99 2.78E-05 -6.745E-05 DWS/DZ- 5.73E-02 PSI-PSII
I NO SLOPE- I.19E 50

Z/L AT GRH 
LATHEAT FLUX

-0.040 (Watts/n2) SCALING POT. TEMP. N:SPEC.HUMIDITY (K/Ks) N:SPEC.HUMIDITY (K9/K9)
6.8S Of (KvI) Z=HEIGHT (Meters) 2-HEIGHT (A) Vert.Aois

Z/L AT 1 MFTERS -2.340E-02 DSH/DZo -R.92E-06 PSI-PSI2
-0.031 SEN.HEAT FLUX SM SLOPE- -B.OlE 03

(Watts/n?)

Z/L AT Z 9.74E 00 ROUGHNESS LENGTH N:POT.TEMP.(Keloin) N:POT.TEMP.(Kelin)
-0.056 (Meters) ZHEIGHT (Meters) ZHEIGHT (A) Vwrt.Axis

SKY AND SOLAR HFAT FLUX 1.202E-04 DPT/DZ- -3.09E-03 PSI-PSI2
Z/L AT Z2 (Watts/n?) PT SLOPE- -2.31E 01
-0.028 -5.84E 02

DRAG COEF. AT 10 METERS N-LnTEP.STRUC.(KM-2/3)
MONIN-OBURHOY LENGTH TOTAL HEAT BUDGET FLUX (Dimensionless) 2-HEIGHT (A) Vert.Aois
(Meters) (W ats/n?) 1.214-03 PSI-NONE
-3.253E 02 -. 0IE I? CT SLOPE-NO DATA

PSII AT ZI- 0.171438 BOWEN RATIO
PSI1 AT Z2 0.094377 (no units)
PSI? AT 21 0.107901 0.142
PSI2 AT Z2- 0.058297

- GFNERAL CONSTANTS: MISCELLANEOUS

VON KARMAN GRAVITATION PROFILE PROFILE BULK BULK
CONSTANT ACCELERATION TUR.PRANDTL TUR.SCHMIDT SEN HEAT MOISTURE AIR DENSITY
(No units) (A/sec 2) NUMRER NUMBER TRANSF.COFF. TRANSF.COEF. (Kg/n3)
0.4 9.7959 0.74 0.74 0.92E-03 1.32E-03 I.2266

" GENERAL NOTES, AIR SPECIFIC HEAT
Accorocy linitation exceeded for neasurenent of Profile Slope and/or Partial Derivative. (ITcal./Kq K1.)
Co.potton executed by insertion ofP 2.4164E 02

SHI-SH2- o/- .OBE-3 Rg/Kg. WATER LAT.HEAT VAP.
(ITcel./Rg)
5,$992E 05

o CONTINUED ON NEXT PAGF 20



RUN NUMBER: 7905021330 MARINE SURFACE LAYER PRINT DATE; 11 JUN 1980
START TIME: 13:30: 0 PST NRL MICROMETEOROLOGY DATA SAMPLING RATE (ALL CHANNELS): 6/Mmn

START DATE: 2 May 1979 (DAY 122) SAN NICOLAS ISLAND, CAL DATA AVE SGiNG PERIOD; 30 M-n

ESTIRATED MICROMETEOROLOGICAL PARAMETERS AT TEN METERS:

AIR TEMP. WIND SPEED DEW POINT TEMP.OTRUC. BAR.PRES. BULK WT TEMP AIR-WT TEMP POT-WT TEMP VIR-WT TEMP V.POT-WT TEMP
(Celsius) (Meter/se) (Celsius) (KeI.1M-2/3) (MillibAr) (Celsius) (Kelvin) (Kelvin) (Kelvin) (Kelvin)

13.125 10.05 10.12 NO DATA 1112.84 13.821 -0.696 -. 598 0.63? 0.730

HEIGHT POT.TEMP. VI.TEMP V.POT.TEMP. ABO.HUMID. KELUMI. SPEC.HUMID. VAP PRE. S VAPPRES. REF.INDES
(Meters) (Celsis (C.lsi (elsus) (Kg/73) (Percent) (Kg/Kg) (Milli brs) (Millibar%) (Kel.sM-2/3)

I0.00 13.223 14.452 14.550 9.357E-03 81.95 7.627E-03 12.362 15.085 NO DATA

BUlK AERODYNAMIC CALCULATIONS BASED ON ABOVE ESTIMATED VALUES AT TEN METERS (ERIEHE ET AL,1975)(

INFERRED FLUX PARAMETERS INFERRED INFERRED MEAN VERTICAL
STABILITY (.-Up- DOWN) SCALING PARAMETERS VELOCITY COVARIANCE MISCELLANEOUS

ORAD.RICHARDSON NUMBER MOMENTUM FLUX FRICTION VELOCITY WITH LONG. VELOCITY AIR DENSITY
(=table,-=Unstable) (Nt/ 2) (Meters/ec) (Meter2/sec2) (Kg/el)

-0.022 AT GMH -1.60E-01 3.615E-01 -1.307E-0, 1.2268

GEOMETRIC MEAN HEIGHT HUMIDITY FLUX SCALING SPEC.HUMID. WITH ABS. HUMIDITY AIR SPECIFIC HEAT

(Meter) GMH(Z*ZO)l/2 (Kg/sec 2) (Kg/Kg) (Meter Kg/sec s3) (ITal ./Kg Kel.)
12.99 3.42E-05 -7.707E-5 3,41SE-05 2.4165E 02

Z/L AT GMH LAT.HEAT FLUX SCALING POT.TEMP, WITH POTTEMPERATURE WATER LATHEAT VAP.
-0.028 (Watts/MO) (Kelvin) (Meter Kel./sec) (ITcuI./Kg)

8.44E 01 -2.083E-02 7.529E-13 5.8989E 05
Z/L AT 10 METERS
-. 022 SENHEAT FLUX ROUGHNESS LENGTH VAPPRESAT WT LEVEL

(Watt/O) (Meters) (Millibar)
MONIN-OBUKHOV LENGTH 9.35E 00 1.571E-04 15.804
(Meters)
-4.585E 02 SKY AND SOLAR HEAT FLUX DRAG COEF.AT 10 METERS ASS.HUMID.AT WT LEVEL

(Wa ts/n
2
) (Dimensionless) (Kq/M3)

-5,84E 02 1.293E-03 1.193E-02

TOTAL HEAT BUDGET FLUX BAR.PRES.AT WT LEVEL
(Watts/2) (Millibar)
-4.90E 02 1014.04

BOWEN RATIO
(no units)

" MEASUREMENT ERROR ANALYSIS OF PARAMETERS LISTED IN pERCENT MEAN ERROR AS COMPUTED FROM CONSTITUENT MEASUrEMENT ACCURACIES.

TOP ROW ARE PROFILE ERROR VALUES AND BOTTOM ROW ARE BULK AERODYNAMIC ERROR VALUES. ALL VALUES ARE APPROXIMATE AND ARE ".or-':

GRAD.RICH. Z/L MOMENTUM LAT.HEAT SEN.HEAT SKY MAD. TOTAL HEAT BOWEN FRICTION SCL.SPEC SCL.POT. ROUGH DRAG

NO.AT GMH AT lOg FLUX FLUX FLUX FLUX FLUX RATIO VELOCITY HUMIDITY TEMP. LENGTH COEF.

140% 140% 128% 173% l1% 5% 19% 274X 64X 108% 37% R4Z 128%

214% 214% 46% 44% 142% 5x 7% 185% 23% 67% 165% 43% 40%

" CONTINUED BELOW

RUN NUMBER: 7905021330 MARINE SURFACE LAYER PRINT DATE: II JUN 1980

START TIME: 13:30: 0 PST ORL MICROMETEOROLOGY DATA SAMPLING RATE (ALL CHANNELS): 6/Min

START DATE: 2 May 1979 (DAY 122) SAN NICOLAS ISLAND, CAL DATA AVERAGING PERIOD; 30 Min

* COMPOSITE PROFILE AND BULK AERODYNAMIC DERIVED PARAMETER VALUE WEIGHTED AS A FUNCTION OF THE ABOVE RESPECTIVE MEASUREMENT ERRORS
WITH THE LOWER LIMIT OF THE CORRESPONDING MEASUREMENT UNCERTAINTY INDICATED IN I 1i

FLUX PARAMETERS
STABILITY ( .UP,- DOWN) SCALING PARAMETERS

ORAD.RICHARDSON NUMBER MOMENTUM FLUX FRICTION VELOCITY
(.Stable,-;Unstable) (Nt/M2) (Meters/nec)
-0.028 10.02 AT GMH -1.54E-01 16,0E-02) 3.546E-01 [6.0E-023

GEOMETRIC MEAN HEIGHT HUMIDITY FLUX SCALING SPEC,HUMID.
(Meter) GMH)(ZInZ)1/2 (Kg/sec _ O) (Kg/Kg)
12099 3.29E-05 EM.OE-O6I -7,340E-05 L3.0E-051

Z/L AT GMH LAT.HEAT FLUX SCALING POT.TEMP,
-0.035 10.021 (Watts/n2) (Kelvin)

R.12E 01 [2.0E.011 -2.293E-02 12.0f-02)
Z/L AT 10 METERS
-0,027 10.021 SEN.HEAT FLUX ROUGHNESS LENGTH

(Wats/mO) (Meters)
MONIN-OBUKHOU LENGTH 9.57E 00 13.0E00I 1.446E-04 06.0f-051
(Meter)
-3.677E 02 SKY AND SOLAR HEAT FLUX DRAG COEF.AT 10 METERS

(Watts/mS) (Meters)
-5,84E 02 (2.0E4511 I. 274, -,"A 14.IE-031

TOTAL HEAT BUDGET FLUX
(Watts/2)
-4.94E 0 [30F+01)

BOWEN RATIO
(nn unltn)
0123 10o81

* DIFFERENCE BETWEEN THE PROFILE AND BULK AERODYNAMIC DERIVED PARAMETER VALUES AS COMPUTED VIA THE STANDARD DEVIATION FROM EITHER THE
ABOVE WEIGHTED COMPOSITE VALUE OR MEASUREMENT UNCERTAINTY VALUE (WHICH EVER ABSOLUTE VALUE IS LARGER). ALL VALUER ARE
LISTED IN PERCENT DIFFERENCE AND ARE "oar-":

GRADRICH. Z/L MOMENTUM LAT.HEAY SFN.HEAT SKY RAD. TOTAL HEAT BOWEN FRICTION SCL.SPEC SCL.POT. ROUGH. DRAG

NO.AT GMH AT tOM FLUX FLUX FLUX FLUX FLUX RATIO VELOCITY HUMIDITY TEMP. LENGTH C(OEF

18% 17% 8% 11% 2% I% 2% 13% 42 7% 7% 13% 4

i EMS OF DTA RIM, 21



MARINE SURFACE LAYER MICNUMETEONULOGICAL EXPERIMONI

NAVAL RESEARCH LABORATORY
ATMOSPHRIC PHYSICS BANCH

MARINE ATMOSPHEAIC. RE-SEARCH STATION
SAN NILCOLAs ISLAND, CALIFORNIA

. * MIEROMETEROL OCA. DATA R . .o

RUN NUMBER: 79050214110 PRINT DATE: 1I JUN 19U
START T IME: 14: : 0 O ST DATA SAMPI ING RATE (AL L I HANNI L S 'lIn
END TIME: 14:30:10 PST DATA AVFRAGIN( PERIOD 10 Mn

TART DAlE: 2 449 1929 (DAY 12.) NOTMIENCLATURE '1UPPER LEVEL , 2F 1OWER I, 'L

oNALOG CHANNEL RAW DATA (AVRAG VDCI:

No,0 No.01 HDo'02 N No.04 N,05 No.09 No 00 No C-
VOLT.REF .A IMP.STAUC.I TEMP.SIRUCS2 EA POINTI DEW POINT2 WIND SPEEDI WIND SPEED2 EAR PR F', S1 0 041) wON LO

6.205 0 0 0 .001 5064 5.005 5.205 5 E9t 4 79? 1 320 loST

No.10 No 11 No ? NO.13 N1.2 4 No.15 No 1I. No.17
BULK WT TEMP AC FRE UENCY AC TOLTAGE MANUAL FLAG ZERO REF. SPARE A SPAR B vOll I E IF
4.162 3.059 2,525.0.. 0.01 0.001 0. a1 0 TOT C L0-

- DIGITAL CHANNEL RAW DATA (AVERAGE): ESCARPMENT DATA, FIELD CALIBRATION AND WIND SPED 1SUARPMOENT .,TRECIJN)

No.1 No.? EIPWIND NEAR UPWIND LAND DPItCAL D'fF.,2 Q101I W.0 w'5, I F,
AIR TEMP.1 AIR TEMP.2 HEIGHT/LENCTA PAEH(Mnoerol ( oIs) Vol 1 i oots: ' Co-fo
1411 129651 1421 130746 0.157 106 -0.009 LF OT 0.o: 0, 99 ) .

o SYSTEM HOUSECRLEPING PARAMETERS TRANSLATED INTO ENGINEERING UNITS:

MANUAL FLAG ERROR COUNT DATA BASE VOi REF .DEU VILT REF DFV ZERO REF DEV At VOL I ILIFX A( FRE FLUX c VLT IAV A) IREOULNCY
INo. %001) ONo.NOaoo) INONscan) A(No )OOSV) B(N,).0SUF (Fo.1.0O2V? (No )V (Fo :14 V AC, , 8o ,

0 100 0 0 0 0 U III, '9SF,

o OBSERVED MICROMETEOROIOGICAL PARAMETERS (INCLUDING THE ABOVL CAL. AND ESCARPMENT COTRFClTIONS) TRANSF ATED ONTO LICINEkLINC. 'NIT,

AIR TEMP.1 WIND SPEEDi DFW POINTI TEMP.STRUC.I WONED IR PAR PRFS 1 SKY RAD, 1I OwPT IEMP FAN A0 TEMP
(Celsius) (Meter/ eK 1Cl F F (O.M 2/3) FDeg.Toue Molloper I FWAAII/,? FLoO-,s , elool
12.960 10.15 9.92 NO DATA 309 9 4011.77 - ,E I? 17.00. .:1 L.,,

AIR TEMP,. WIND SPEED2 DEW POINT2 TEMP.STRUC.2 TIDE TAF E BAR PAES.2
'Ce Iuso F Me Te/l) (Celsusi (Kel. ',9-2/3) IMe er MSL Tlll'aT F
13.075 9.58 9.99 NO DATA 0.00 12 H3

Li CALCULATES MICHIIMETEOOICAL PFFRRMEIERSi

HEIGHT, ZI POT.TEMP.I VIR.TEMP,I V.POI.TEMP,I ABS.HUID.1I REi.HUMID.1 SPECEH.FMTD.1 )TAE.PRFS 1 S VAP PRES TALE INDRE I
(Meters) (Celsius) lCsiousu CelsiusO FOI/n31 (Percent I (Kq FMoL Ma OO) F .,: el , ' M
18.30 13.45 14 275 14.454 9.,'31E-03 00.74 7.52RL-03 128 T4 )I.7 NO DATA

HEIGHT, Z2 PT.TFMP.? VIR.TLAP.2 OPTS TEMP.2 AS.HUMID.2 REL.HUMID.? SPEL HUMID 2 VAP FRES.; VAT 'ALT RIF INT'L' l
FMNIers) CeloooOT 1el,)oo IeOLo FIKq/M 3 (PerooO I F(qCKqMoIloa''FMOL, Lb ,eo oO.,
9.20 13.145 14.390 14.401 9.279L-03 81.51 7.5611E-33 11.2Gb 1. 0 SO DATA

o CONTINUED BELOW

PRINT DATE: 11 JUN 191L(
RUN NUMEIER: 7905021400 MARINE SURFACE LAYER DATA SAMP 1N[: PA If ALL r FANNIS) .5 /'In

4TART TIME: 14: 0: 0 PST NRL MICROMETEOROLOGy DATA AVERAGING PERIOD .0 M
START DATE: 2 Mep 1979 (DAY 122) SAN NICOLAS ISLAND, CAL NOMTNLLATURE: 1=UPPEO EVE, , 2=: WE, I EVEL

PROFILE CALCULATIONS BASED ON ABOVE OBSERVED AND CALCULATED VALUES (BUSINGER,19731.

FLUX PARAMETERS FRIF 11 F S FES
STABILITY (.=UP,-DOWN) SCALING PARAMETERS PARTIAL DERIVATIVLS 'INCR WITH HEIHT:

LRAD.RICHARDSON NUMBER MOMENTUM FLUX FRICTION VELOCITY GENERA FORM DN, ) GENERA: FTAM ORKN .L'E
Fo+'lobIe,- =UntaDe <Nt/,2) EMplers/ eF NI-NN TIF/FnI /Il? ronl VSI -,I F2"',-P.I F I
-F IT AT GMH -1 ,5E-01 3.554F-01 oZ I, 1N -N?]

GEOMETRIC MEAN HEIGHT HUMIDITY FLUY SCALING SPEC HUMI NoWIND PED Moer F .OWIND SVoOD MOO:
(Meter) GMH(ZI?7/ (K/see o2 Kg/Ego Z'HEIGAT H Mle-e r'HE IFPI) Ve- A'oo
12,99 2.87/E-05 -6.574E-T, DWS/DZ= ..1 3.E- PSIPII

W SLOPL 1 1 IF I
ZIL AT GMH LAT HEAT FLlIX
- 024 (Wait ./eIL SCALING POT. TEMP. N'SPEC HLMIDII Kq,'Lq) N:S( HFMIDITI Eq Kq-L,

7.OFF TI ( TILn) EILH e HTMeI. (T M V ol Aol'.
Z/L AT 10 METERS t .630E-0? OSH/DZ' -" 9-8 O VSIol'3I
-0 019 S N.HEAT T IX FFH , OP I - 2.0 03

Z/L AT Z 7.19E D0 ROUGHNESS LENGTH NPFT ,ILCMP. (eor, N PI TEMP1 (reei4,
-0.014 FMe'ers ZHEIGHT (Me' I HEFT M 00'e-1 ALL,

SEY AND SOLAR HEAT FLUX I .479E-04 DPT/D? <.?IE-03 T
4
1.P09I.'

IL FoT Z2 (WaIt1/.P '10 k, OPE 3 3.0 01
5 017 '4.A3E I?

DRAG COLF. AT 10 METERS N lF STR 'IoM 2'3
MONIN'OBURHOU LENGTH TOTAL HEAl BUDGE I FLUX (TDMenIon I Il:IT M P1 0: I A.S
O Retero F (gIO/M2F I 4' '. 'P!INONE

- 40.E 0 -3 R1E 0? I? SLIFTE O DATA

PS10 AT Ilt 0 111049 DOWEN RATo
P1 AT Z' IF 3 IM3/0 nu oni-IF
PoI AT L I' 064R97 0.102

PSI?' AT Z2 0 036?NI

o GENFRA) CONSTANrS: MISCELIANI 091,

TON KARMAN GRAVITATION PROIF IL F PROFItE BUL K BULK
(ON'TANT AEEFYRATION TR MPRANDIL TFFR SCHMIDT TEN HEAT MOISTFRE AA LENSIT Y
INo0 01,110 F (M/'oec 71 NTMDER NUMDEA TIANSFCLIFF . IRANSFCOOT. qleFk

0.4 9 79"9 I 74 0 74 O,92E-n3 I.I.E-3 I 26?S

* GNERAL NOL', AIR SP) IIF HEAT
Aeeu',oc IE ,4lI-.omre% AtO Tor eaour*MCYI of Profile Slope and/or Partial Der.atvto (ITo-) FL, ,0e

C OL Dl)lo e l MA oLoer on oP: 4tAt 0?

SHI SH;?' '/ ORE I OqlKq WATER FAT 1 EAP VAP

IOT O E G

*CONTINUED ONf EXT PAGE 22



RUN NUMBER: 7905021400 MARINE SURFACE LAYER PRINT DATE; 11 JUN 1980
START TIME, 14: 0: 0 PST NIL MICROMETEOROLOGY DATA SAMPLING RATE (ALL ( HANNII) L. 6/M
START DATE, 2 May 1979 (DAY 122) DAN NICOLAS ISLAND, CAL DATA AVERAGING PERIUD. 30 Run

" ESTIMATED MICROMETEOROLOGICAL PARAMETERS AT TEN METERS:

AIR TEMP. MIND SPEED DEW POINT TEMPSTRUC. BAR.PRES. BULK W1 TEMP AIR-WT TEMP POT-WT TEMP VIP-WI TEMP V PUT-ow TEMP
(Celsius) (Meer/ec) (Celsius) (eI.uM-2/3) (Mllubar) (Celsius) (Selu(n- (Kelvin) RudJ>n) (EuvIut
13.061 9.65 9.98 NO DATA 1012.73 13.800 -0.739 -0.641 0 576 0 674

HEIGHT POT.TENP. VIR.TEMP. U.POT.TEP. ADS-HUMID. REL.HUhID. SPECHUMID. VAP.PRES. b VAP.PRES REFINDEX
(Meters) (Celsius) (Celius) (Celsius) (99/ 3) (Perce nt) (Eq/Sql )MuILioars( NuIIlbars (XmMI-U/SI
0-OD 13.159 14.376 14.474 9.272E-R3 01.54 7.557E-53 12240 IS 021 NO DATA

* BULK AERODYNAMIC CALCULATIONS BASED ON ABOVE ESTIMATED VALUES AT TEN METERS (FRIEHE ET AL,(S781.

INFERRED ;idS PARAMETERS INFERRED INFERRED MEAN VERTICAL
STABILITY I OP,-uDOWN) SCALING PARAMETERS VELOCITY COVARIANCE MISCEL ANEOUS

GRADRICHARDSON NUMBER MOMENTUM FLUX FRICTION VELOCITY WITH LONG. VELOCITY AIR DENSITY
(t.St'l)-Unstable( (Nt/MO) (Meers/.e') (MeterO/sec?) )Hq/-3)
-0.027 AT GMH -I45E-01 3.435E-01 -1 IRIo- 1.2270

GEOMETRIC MEAN HEIGHT HUMIDITY FLUX SCALING SPEC.HUID. WITH ABS. HUMIDITY AR SPECFIC HEAT
(Meter) GMN-YZICZI)I/2 (Kq/s.c .2) (Kq/Eq (Meter q/se ' Xra ,l /9 Eel I
12.99 3.37E-05 -7.992L-05 3.369E-05 U IYYE .2

Z/L AT GNH LATHEAT FLUX SCALING POT.TEMP. WITH POT.TEMPERATURE 64TE LAI HEAT VAP
-0.034 (Ko ts/m2) .EeIvIn) (Meter RI L/secI I1TcC L

9.32E DI -2.23RF-02 7 689E03 t 899TE 05
Z/L AT 10 METERS
-0.026 SFN.HEAT FLUX ROUGHNESS LENGTH VAP PRES AT W1 LEVEL

(Watls/12) (Meters) 11ilubur:
MONIN-OBUKHOV LENGTH 9.55E 00 l,311E-04 (5.781
(Mters)
-3.851E 02 SK. AND SOLAR HEAT FLUX DRAG COEFAT 10 METERS ADS HUMID AT WT LEVEL

(R W.7s/ ) (Dunensionless) (Xq/.3
-4.63E a2 1.267E-03 I 192E 02

TOTAL HEAT BUDGET FLUX IAR-.PRESAT WY LEVEL
(Watti/n2) (MNllibr)
-3.701 02 (213 93

BOWEN RATIO
(nH uni
0.115

H NEASUREMENT ERROR ANALYSIS OF PARAMETERS LISTED IN PERCENT MEAN ERROR AS COMPUTED FROM CONSTITUENT MEASUREMENT ACCURACIES.
TOP ROW ARE PROFILE ERROR VALUES AND BOTTOM ROW ARE BULK AERODYNAMIC ERROR VALUES ALL VALUES ARE APPROXIMATE AND ARE uur-t

GRAD.RICH. Z/L MOMENTUM LAT.HEAT SEN.HEAT SKY RAD. TOTAL HEAT ROSEN FRICTION SCL.SPEC SCL.POT. ROUGH. DRAG
NAT GMH AT IOM FLUX FLUX FLUX FLUX FLUX RATIO VELOCITY HUPIDITY TEMP LENGTH COEF.

138% 138 113X 164% 104% 5z 22% 269% 56% 108% 48% 76% 113%

20Z 208Z 46% 43Z 136% 5X 8% 179% 23% 66Z 15z9% 43% 40%

CONTINUED BELOW

RUN NUMBER: 7905021400 MARINE SURFACE LAYER PRINT DATE: 11 JUN 19R0
ETART TINME: 14: I: 0 PST NIL MICROMETEOROLOGY DATA SAMPLING RATE (ALL CHANNELS): 6/RLn
START DATEi 2 May 1979 (DAY 122) SAN NICOLAS ISLAND, CAL DATA AVERAGING PERIOD: 30 Min

5 COMPOSITE PROFILE AND BULK AERODYNAMIC DERIVED PARAMETER VALUE WEIGHTED AS A FUNCTION OF THE ABOVE RESPECTIVE MEASLREMENT ERRORS
RITH THE LOSER LIMIT OF THE CORRESPONDING MEASUREMENT UNCERTAINTY INDICATED IN 1 1;

FLUX PARAMETERS
STABILITY (H-UP'- DOWN) SCALING PARAMETERS

ORAD.RICHARDSON NUMBER MOMENTUM FLUX FRICTION VELOCITY
( I.St.Rle,- Uustable( (Nt/MO) (Me"trs/secl
-0.022 10.02) AT GMH -1.48E-01 16.SE-021 3.470E-I 16.0E-021

GEOMETRIC MEAN HEIGHT HUMIDITY FIUX SCALING SPFC.HUHID.
(Meter) GMH-IZIZOI)I/2 (Kq/se 2) (Kq/Kq

12.99 3.26E-85 IR.DE-161 -7.450E-lS 13.It-05I

Z/L AT 01)4 LATHEAT FLUX SCALING POTTEMP.
-B.R2 (0.02) (Uts/*O) .elvun)

8.OF II 12.0E011 -I.771E-02 12.0E-021
Z/L AT I1 METERS
-0.821 1o.021 SEN.HEAT FLUX ROUGHNESS LENGTH

(Wats/2' (Meters)
MONIN-OBUKHOV LENGTH O2E 00 13.0E*00I Ir371E-04 16.OE-05I
(Me ters)
-4.6656 82 551 AND SOLAR HEAT FLUX DRAG COEF.AT I METERS

(Watts/sOit) (Me ters1)
-4.63E 02 [l.E01 I .3/-I 14.DE-041

TOTAL HEAT BUDGET FLUX
(Watt s/c
-3.74E R2 13.RE*011

BOWEN RATIO
Ins unit,)

0.109 10.08)

0 DIFFERENCE BETWEEN THE PROFILE AND RULE AERODYNAMIC DERIVED PARAMETER VALUES AS COMPLIED VIA THE STANDARD DEVIATION FROM EITHER THE
ABOVE tEIGHTED COMPOSITE VALUE OR MEASUREMENT UNCERTAINTY VALUE (WHICH EVER ABSOLUTE VALUE IS LARGFR). ALL VALUES ARE
LISTED IN PERCENT DIFFFRENCE AND ARE " I

GRADRICH. Z/L MOMENTUM (ATNHEAT RENHEAT Sky RAD. TOTAL. MEAT BOWEN FRICTION C .PEC TELPOT R(ISGH DRAG
NOAT GM4 AT Ion FLUX FLUX fLUS PLUS FLUX RATIO VELOCITY HUMIDITY IEMP LENGIH (OEF.

19 10 41 9% 142 o0 2% 6x 2% IOZ 171 61

.D OF MAT RUN, 23



MARINE SLIAFAC E LAYER MICROMETEOR OLOCICAL EXPERIMENT

NAVAL Re SFARCH LADTJNATOR Y

ATM HOOPAFR1,IC PHYSI1CS ERANCHMARINT "IMOSPHER IC RE AR L STATION
SAN NIEOLA 1 IS( AND, CAL I FORNIA
....MIUROMETEORULOGICAL DATA

FUN IJMIOER 7905021430 PRINT DATE: I I JON 1980
SI a1 AI ME: 14:30 2 P0 DAA APLING RATE (ALL IHANNELD): 6/lo

I N) TIOF: I : 0:;30 POT1 DATA AVEAING PEIOD: 30 t
ilART I'AT) 2 Maoy 1979 (SOY I,': OECAUR:IlFR LEEL 2OER EE

4 ANAOL. CIIONNi I VOW DATA (AVERAGE UDC)

IoD No0 NoI 07 N.53 No.14 N,.15 No.06 N-.17 No.1 No.0
V1)RP. TIMP IV1 1 FM" STRL.? DL W 1POIT DEIW FPNT W IND SPEED) WIND SPFF.2 F1AR .PRES.D SIRTY RAD . WI ND DIR

6.705 S Coo 0.001 f'069 9.00 n S.0314 4. E04 4 792 2.361 4.16.

No IT No.11 No1" No.13" No.14 No.'5 N-.16 No,17
F:,L 01 l IMP' AC EFF 0111 NCY 'v 00l.14CF MA NU.Al FLAG CROI REF. SPARE A S3PARE L VOLTI R EF.F

4 (4' 1) (:5) 2.:' ..5 5.1 0.0 O1 5. 0 6.2

oII(TITAL ( HANNO(. RAW DATA (AVERACEI: ESCARFMENT DATA, FIELD CALIF-RATION AND WIND SPLED ESCARPMENT CORRECTIONS;

No, I N:. (W""I ND NOAR DUlt IMF LAND SPIFEAL DP2ECAL WIDECAL WS51CC WS2EC
AIR 1EM9 I AIM TfMT'.2 HFICNT/LENG.TH PATHY(MP~- (ot) losT (V ,1 (olts) (C oe f f ( oe ff.)I
lo14 11 10211 1-902. 0.157 103 -V0 go, 0.000 0 .00 19 0.959

CTYSTLM NIUSIROOEPTNG PARAMETERS TRANSLATED INTO ENGINEERING UNITS:

MANLUAL FLIAG ERROR COUNT DATA PASO VOLET.RFE.DV volT1 .RPF.DEU 7E80 REF.DEV AC VOLT.FLUX AC PREO.FLOX AC VOLTAGE AC.FREQUENCY
No. 4r- I (No.-san) (NosIcans) ATN.I .005V) DINe. 0050) (No I.002Y (N o.(0 (No. (IN)) IVACI IN:)
T I TA 0 0 0 0 115.3S b

o ( PVRED MIr0MPTFON0RLO(TICOL PARAMPTIRS (INCLUDING INC AFYOVE CAL.. AND ESCARPMENT CORRECTIONS) TRANSLATED INTO ENGINEERING UNITS:

AIR TPTIP.I WIND 500051 TOW PTTNTI TTMP.STRIJC.I WIND DIR FiAR.PRFS.I TRY RAD. BOER WT TEMP MEAN AIR TEMP
E~,s~u I (literse) )eI'ooo) Ret002/3: IDet Tr'e (Mollobar) (Watt/n?) (Celou)I8lon

2 0 9.I '., NO) DATA 307. 1011 73 -33, 0 2 13.785 2186.09 1

AIA TEMP.?P WIND SPEED? DEW POINT? TEMP STRUC.2 TIDE TAHOIE HAR.PRES.2
(C-ls IIII (Mets_/se_ I (Ce slosM 2Mel.,M-?/3: (Meter1 00L olbar

1o 90 9I I TI NO DATA 0.13 T112.8

N AICIILATOD MIERFTEROLOGIFAL PARAMETERS:

HEIGHT, 11 POT.TEMP.I VIR.TEMP.I U.POT.TEMF.I AHO.AIJMID.I RL'.UMID.I SPEC.HUMID.1 UAP.PRES.I S.AAP.PRES.I REF.INDEX I
Ii~'trsl (Clsos) teloo) Ielsos (1,/1;3) IPerot (R4/Mg I olb rI (Mollobor) (Mel M-0/103 210 1.9 4.372 9 .252E03 82.36, 7.543E-03 122 14.83 NOM DATA4

HNIE11T, 72 PITTO11MP. VIR.TENE. UPO'T.TMlP.? ARAHIIMID.? REL HUID? PEG.HIMID.2 TAP.PRES.? SUM. ORES.? REF INDEO 2
(emters (Celsus I eso (C olsoos 1 R9no ( Percent)r,. (04/Mg)o IEolar I, l Itlbar: (e K M '3)
9.20 13.073 14.300 04.39 V23E1 9?I 7.5710-0 12.7 4 945 NO DATA

oCE'NTIO D0(100 O0.W

PRINT RATE: 11 30,. 190
RoJN NYM4OER: 79151.E143. MAR INECSUMEAGE LAYER DATA SAMPLING RATE (ALL CHANNOLNI . 6,/mon
TAFT T IIME:_ 14:30:20 POT NRL MICRO METEDROL OGY DATA AVERAGING PERIOD: 30 Mitn
SART DM10: 2 Ray 979 (DY 72 AN NICOLIAS ISLAND, CA. NOME NCLATU RE : IbUFF ER LEVl , 2zl.OWER (COOEL

oPROFILE C.ALCULATIONS HOSED ON ABOUF OBSERVED AND CALCUI ATED VALUIES IRUSINGER,19731

FLU X PARAMETERS PROF ILE SLOPES
STARILITY (bOOUP, -DOWN) SCALIN; PARAMETERS PARTIAL DERIVATIVES Io-INCR.WITH HEIGHT)

GRAD. RIGCHAR D2ON NtIMHER MOIMENTUM PLUM FRICTION VELOCITY GENERAL FORR:DN/D?;. GENERAL FORM 'NOLOPE-
)O'tb 1,,stoSP (Nt/,2( ("eters/ec ) IINI-N2 )I/ ILnIZI/22Ie ( l toll- PSI I-)(LeZD-PlEII/

- lt;01 AT EON -120I (lAES (1.72)121IN I-)

CEYOMER)) MOA I 01 HUMID1IT Y 00(00 SCALING SPOC.HUMD. NoWIND SPEED (9/sec) MOWIND SPEED IM/Seo
(meter I.ROU'" I./,)I/ (Kg/sec nllM/Cql Z=HEIGHT (Mers -HEIGHT IM( Vertlcos
U' 99 2.5 2 E-0516560V DWD/D-. 5.71E02 PS I.PsII

/I0 UAT GMN LA.NEAT FLUX( MO SI OPE. 1.27F Do
.PT. MOOR t 12) C:LN/ DT TEMP. H:PCHJID'sK/q N-SPEC.HUMAD1TT Y'(eq/RN)

-0.a I INHEAT Ft (0 SN SLOPE- -8.30E083

I/iOAl It 050 00OUGHNESS LENGTH NPOTEMP l -oo) N:PO2T.T EMP.(K.Ioono)
0 27 (Mete) 2HEIGHT (Mers Z HEIGHT IM)Oe Awlsi

SKP AND SOLAR HEAT 0100 9.661SF-Is DPT/D2= -1.41E03 P81P812
711 AT 22I 'WaFtts/n? 

P TX SLOPE -- 5.23E BE
DRAG GOOF. AT ID METERS N -LnTEMP.DTRUC.lM-2/31

00(919 ((I'(IRFUU LENGTH 1)14) 'HEAT IUDOF I FLUX (Dtttnsoon (2HIH M etAn(tWatts /n?) " 0 , P01-NONE17070 02l 2 600 o0? C2 SLOPENO0 DATA

I:1) AT /1- 0.0906)9 ItOWE1N RATIOl
()1AT ,2 1.475 (:, .oot'.)
lAT A) .059T .6

P,) A1? it 12?

0*:. GNreL ( NN;,ANr', -- MISCELLANEOUS

519MMN G ) RAVITATION1 PROIILO P8001)0M RGLK RULK
IONS11ANTM AE) ORATIONl II( R.PPI DI TOR.ICHMIDT SEN HEAT~t MOISTURE AIR DENSITY
(No :,r,,':_I'M/__ 2 NORHI A NtIIM PER 0RAN')F .000 TRANSF.GOOF. (Rq/n30
V .4 9 71110 a.7 4 0.74 0. ,F0- 03 I.2E1 1.2272

r.1I NERO) NIITOS AIR SPECIFIC HE AT
A':ayIn .. t..tn, -1.een tr neisreneo of Poofole lop 1P nd/or P-rtW1 Derbtooc. (I1cal./q X K.l.)

SF01 5FI 0/ Tl q/eq SATED LAT.MEAT yAP.
Olin a . /Cq I
5.90000 On)

*CONTINUIED ON NEXT PAM 24



RUN NUMBER: 7905021430 MARINE SURFACE LAYER PRINT DATE: 11 JUN 1980
START TIME: 14:30:20 PST NRL MICROMETEOROLOGY DATA SAMPLING RATE (ALL CHANNELS): 6/Mn
START DATE: 2 May 1979 (DAY I22) SAN NICOLAS ISLAND, CAL DATA AVERAGING PERIOD: 30 M.n

" ESTIMATED MICROMETEOROLOGICAL PARAMETERS AT TEN METERS:

AIR TEMP. WIND SPEED DEW POINT TEMPSTRUC. BARPRES. BULK WT TEMP AIR-WT TEMP POT-WT TEMP VIR-WT TEMP V.POT-WT TEMP
(Celsius) (Meter/se) (Celsius) (Kel.tM-2/3) (Millibar) (Celslus) (Kelvn) (Kelvin) (Kelics) (Kelvin)
12.970 9.25 10.00 HO DATA 1012.73 13.785 -. 815 -0.717 0.511 0.599

HEIGHT POT.TEMP. VIRTEMP. V.POT.TEMP. ABS.HUMID, RELHUMID. SPECHUMID. VAPPRES. S.VAP.PRES, REFINDEX
(Meters) (Celsius) (Celsius) (Celsius) (Kg/m3) (Percent) (Kg/Kg) (Millibars) (M11 1bars) (KelXiM-2/3)
10.00 (3.068 14.287 14.385 9.255E-12 82.14 7.567E-13 12.265 14.932 NO DATA

n BUIK AERODYNAMIC CALCULATIONS BASED ON ABOVE ESTIMATED VALUES AT TEN METERS (FRIEHE ET AL,1978):

INFERRED FLUX PARAMETERS INFERRED INFERRED MEAN VERTICAL
STABILITY )u=UP,-=DOWN) SCALING PARAMETERS VELOCITY COVARIANCE MISCELLANEOUS

GRAD.RICHARDSON NUMBER MOMENTUM FLUX FRICTION VELOCITY WITH LONG VELOCITY AIR DENSITY
(+=Stabe,-=Unstable) (Nt/n.) (Meters/sec) (Meter2/sec2) (Kg/t13)
-0.034 AT GMH -I.30E-Ol 3.259E-0 -11062E-01 1,2274

GEOMETRIC MEAN HEIGHT HUMIDITY FLUX SCALING SPEC.HUMID. WITH ABS. HUMIDITY AIR SPECIFIC HEAT
(Meter) GMH=(ZIi?)2I/2 (Kg/sec n2) (Kg/Kg) (Meter Kg/sec *3) (ITca1./Kg Eel,)
12.99 3,20E-S -7.992E-.5 3,197E-05 2 .4163E 02

Z/L AT GM) LAT'HEAT FLUX SCALING POTTEMP. WITH POT.TEMPERATURE WATER LAT.HEAT VAP.
-0.042 (Watts/t?) (Kelvin) (Meter Ke./sec) (ITcal./Kg)

7.910E I -2 487E-02 8.104E-03 5.8998E 05
Z/L AT 10 METERS
-0.032 SFN'HEAT FLUX ROUGHNESS LENGTH VAP.PRES.AT WT LEVEL

(Watts/n?) (Meters) (Millibar)
MONIN-OBUKHOV LENGTH 1.61E t 1.01S6E-04 15.766
(Meters)
-3.119E 02 SKY AND SOLAR HEAT FLUX DRAG COEFAT 10 METERS AbS.HUMID.AT WT LEVEL

(Wan ts/m2) (D iensinless) (Kg/,3)
-3.30E 02 1,241E-03 1,19E-OP

TOTAL HEAT BUDGET FLUX LIARPRES.AT WT LEVEL
(Watt s/t2) (Millibar
-2.41E 0 2 1013.93

BOWEN RATIO
(no unit;,,)

0.127

" MEASUREMENT ERROR ANALYSIS OF PARAMETERS LISTED IN PERCENT MEAN ERROR AS COMPUTED FROM CONSTITUENT MEASUREMENT ACCURACIES.
TOP ROW ARE PROFILE ERROR VALUES AND BOTTOM ROW ARE BULK AFRUOYNAMIC ERROR VALUES. ALL VALUES ARE APPROXIMATE AND ARE "+r-".

GRAD.RICH. Z/L MOMENTUM LATHEAT SENHEAT SKY RAD. TOTAL HEAT BOWEN FRICTION SCL.SPEC SCL.POT ROUGH. DRAG
NO.AT GMH AT IIM FLUX FLUX FLU? FLUX FLUX RATIO VELOCITY HUMIDITY TEMP. LENGTH COFF

167% 1675 122% 1701 133% 5% 27% 303% 61 109% 72X 81% 122%

200 200% 46% 43% 128% 5% I0Z 171% 23% 66% 151% 43% 40%

" CONTINUED BELOW

RUN NUMBER: 7905021430 MARINE SURFACE LAYER PRINT DATE: I JUN 1980
START TIME: 14:30:Z POT NRL MICROMETEOIROLOGY DATA SAMPLING RATE (ALL CHANNELS): n/Min
START DATE: 2 May 1979 (DAY 122) SAN NICOLAS ISLAND, CAL DATA AVERAGING PERIOD: 30 Mis

" COMPOSITE PROFILE AND Fo1LK AFRODYNAMIC DERIVED PARAMETER VALUE WEIGHTED AS A FUNCTION OF THE ABOVE RESPECTIVE MEASUREMENT ERRORS
WITH THE LOWER LIMIT OF THE CORRESPONDING MEASUREMENT JNCERTAINTY INDICATED IN I ]:

FLUX PARAMETERS
STABILITY (=UP,-=DOWN) SCALING PARAMETERS

CRAD.RIHARDSOIN NUMBER MOMENTUM FLUX FRICTION VELOCITY
( a=Stable- Unstable) (Nt/r) (Meters/sec)"0.023 10021 AT GMH -1.O-Ol 4.OE-02 3.231E-01 (6.0f-021

GEOMETRIC MEAN HEIGHT HI)MIDITY FLUX SCALING SPFC.HUMID.
(Meter) GMH (2InZ2)I/2 (Eg/ser Z 2) (Kg/Kq
12.99 3OAP-I5 18 OF -6T -7.434F 05 13.01-051

Z/L AT GMH LAT.HFAT FLUX SCALING POT TEMP.
-0 029 19.021 (Watt-/n?) (Kelvin)

TSF 01 I2.0Eu011 -I 504E-0? 12.SE-X?(
7/L AT I0 METERS
-0.023 0.021) SENHEAT FLUX ROUGHNESS LFNGTH

(Wats/n?) (Meters)
MONIN-OBURHOv (ENGTH 7.I2E IT 130EtI0I N044E-04 " OE-OSI
(Meters)
-4.422E 02 SKY AND SOLAR HEAT FLUX DRAG COFF AT I METERS

-.1.3E 0? (2OEcl ( .;,, 14 0E-.4)

TOTAL ((FAT BUOGET FLUX

?.47E 02 (3.02 m011

IOWFN RATIO
(nl ,nmt . )
".,105 (0,0OI

DIFFERENCE BTWEEN THE PROFILE AND BULK AERODYNAMIC DERIVED PARAMETER VALUES As COMP(TED VIA THE STANDARD DEVIATION FROM EITHER THE
ABOVE WEIGHTED COMPOSIT VAUE OR MEASURIMENT UNCERTAINTY VA ( (WHIH EVER ABSOLUIE VALUE IS LARGER). ALL VALUES ARE
LISTED IN PERCENT DIFFERENCE AND ARC nr ":

GRADRICH Z/L MOMFNTUM IAT.HFAT STN.HEAT SkY MAD TOTAL HEAT BOWEN FRICTION SCL SPEC SCL.POT. ROUGH. DRAG
NO.AT GMH AT tOM FlUX ElUX FLUX FLUX F UX RATIO VE) OEITY HUMIDITY TEMP. LENGIH E;OEF.

40% 38 3% :3% 42% 05 5% 31% 25 10% 39% 6% .1

It 0it 1 1 OI L. . 0"1 , I ... . ... .. .- l -



MARINE SURFACE LAYER MICROMEYEOROLOGICAL EXPERIMENT

NAV AL RESE ARCH LABORATOR Y
ATMOSPHE RIC P HYS I CS BRANCH

MARINE ATMOSPHPFRIC RESEARCH S TATION

SAN NICOLAS ISLAND, CALIFORNIA

. . . . MICRONETFOROLGGICAL SAT A~

RUN NUMBER, 7905021500 PRINTSDATE: It JUN 1990
S TART TINE: 15: M :40 PsrT DATA SAMP LING RATE (ALL CHANNELS): 6/Mis
ENS IIME: 15:30:50 POT DATA AVERAGING PERIOD: 30 M i
START DATE: 2 May 1979 (DAT 122) NOMENCLATIU(RE: 1-OPPER LEVEL, 2.LOWER LEVEL

. ANALOG CHANNEL RAW DATA (AVERAGE VOC):

No1 o.01 7-.12 No.03 No.04 No.05 N-.06 N.,07 "o.S o.19

VOLT.REF.A TEMyP.STR1UC.I TEMP.STRUC.2 DW POIT DE POT WINO SPED WIDSED A.R 2 SYM~.WNO DIR.p
6,2 05 0.000 0 .0 1 5.094 5,114 ..4210 51.227 4,769 2.9 4.777

No.10 N..1 No.12 o.3 No.14 No.15 N..16 No.17
BULK S TEMP AC FREQUENCY AC2VOLTAGE MA IAL FLAG ZERO REF. SPARECB SPARE. B VLT.REF.B

4. 50 3. 9) 2.530 0.001 0.0) 1 .001 0.00) 6,20'5

- DIGITAL CHANNEL RAW DATA (AVERAGE): ESCARPMENT DATA, FIELD CALIBRATION AND WIND SPEED ESCARPMENT CORRECTIONS:

No.1 N-.2 Up WIND NEAR UPWIND LAND SPIFEAL DP7FCAL WYEFCAL USIEC (JS2EC
AI R TEMP.I AI R TEMP.2 HE IGH T/LENG TH PATH(Metierst (Vol TS) (Volts) (Volt1s) (Co F F.) (Coe0ff.)
1411 128945 1421 130001 0,157 lot -0 1 0 0. 0 D 0,100 0 .995 a.959

o SYSTEM HOUSEKEEPING PARAMETERS TRANSLATED INTO ENGINEERING UNITS:

MANUAL FLAG ERROR COUNT DATA BASE VOLY.REF.DE V LYLT.REF.DEV ZERO RFOEX AC VOLT.FLUS AC FREO.FLUX AC VOLTAGE A(C FREQUENCY
(N 0sc.oa.s) (No.scan%) (Noscans) A(No0..IRV( B(No.).ISSV( (No.,).502V() (No.)(5V( (Nol)IHil (SAC) (o

00 80 5 0 I 5 5 15,3 598

*OBSERVED MICROMETEOROLOGICAL PAMAMETERS (INCLUDING THE ABOVE CAL. AND ESCARPMENT CORRECTIONS) TRANSLATED INMTO ENGINEERING UNITS:

AIM TEMP. WIND SPEEDI DEW POINTI TEMP.STMUC.I WIND.DIR., BARPRES5.) SKY RAD. BULK ST TEMP MEAN AIR TEMP
(Cesis (Me ter/ne" ICelsius) q~loM23 TDqrue) (Moilior (W.tt/n2( (Celoss) (Aeloin)
10.8394 10a.44 10.11 NO DATA 307.4 1011.38 -3.34E 02 13.709 286. 107

AIR TEMP.2 WIND SPEEDS DEW POINT2 TEMP.STRUC.2 TIDE TABLE BAR.PRES.2
(Celsius) IMeter/sec) (Celsjs) Ke.oM-2/I (Mte tt Molbr13.000 9.82 10.16 NO DATA 1.16 (11'.47

. CALCULATED MICROMETEOROLOGICAL PARAMETERS:

NEIGHT, Z1 POT.TEMP.I VIR.TEMP.) V.POTTENP.I ABS.MUMID.I REL.HUMID.1 SPEC.HUMID.I VAP.PRES.) SVAP PRES.I REF.INDES I
( Me ters) (Celsius) (Cel sius) (Celsius) (Kq/o3) (Percent) (KlKg) (IMIbuDrt) (Mit])3ubar( (EKeI1.oM-2/3)
1 8.35 1 3.0 74 1 4.220 14.400 9.342E-03 83.12 7.6 20E-03 12.333 14.8 3 N O DAT7A

HEIGHT,??Z POT.TEMP.2 VIR.TEMP.? V.PGT.TENP .2 ABS.HUMID.2 REL.HL)MID.2 SPEC.HUMIS.2 VAP.PRES.2 SVA.PRED.? REFINGES 2
(Meter%) (e ss (esios) (Celsius) (Kg/tt3( (Perceo t) K/ (Mo1l1lob r) (MoIllobar) )Kl M-/3
9.2 (3.090 1 4.331 14.421 9.386E-03 82.87 71650E-03 1 2.396l 14.958 MGN DATA

. CONTINUED BELOW

PRINT DATE: 11 JUN 1980
RUN NUMBER: 7905021500 MARINE SURFACE LATER DATA SAMPLING MATE (ALL CHANNELS): 6/Moo
S TART TIME: I5: 0:40l PST NRL MICROMETEOROLOGT DATA AV ENAGING PER IOD: 301ARio
START DATE: 2 May 1979 (DAY 1221 SAN N IC OLAS ISLAND, CAL NOMENCLATUORE: I -Up PER LEVEL, 2-LUWER LEVEL

o PROFILE CALCULATIONS BASED ON ABOVE OBSERVED AND CALCULATED VALUES )BUSINGER,1973(:

FLUPARAMETERS PROFIL E SLOPES

STABILITY (UP, =OWN SCALINGPARAMETERS_ _PARTIALDERIVATIVES t..INCR.W1TM HEIGHT)

GRAD.'RICHARDSON NUMBER MOMENTUM FLUE FRICTION VELOCITY GENERAL FORM:DN/D2= GENERAL FORM: 'N'0LOPE-
)o Iable*,-oUostable( (Nt/nO) (Meters/swc( I(N1-N2)I/ILnI2I/12(o [(LMZI-FPSI(,-(Ln Z2-P S I(/
-1.013 A T 0MM -1.75E- 01 3, 779E-01(I 21.022)1/ 21 INI-AZI)

GEOMETRIC MEAN HEIGHT HUMIDITY FLUX SCALING SPEC.HUAD. N-WINO SP EED tM/nec) NIN SPED (N/.ME)
(Mte) MH(202)2 (Kg/sec 21 (g/Kg) 2-HEIGT (Mers ZHEIGHI (M) Vert.Aiis

12.99 3.01E-05 6.485E-05 DWS/DZ- 6.87E-02 PSh.PSII
5S SLOPE- 1,R6E 00

2/L AT 0M LAT HEAT PLUS
-0.0a17 (Wetts ./ Aft SCALING POT. TEMP. N:SPEC.HUMIDITT 1Kg/Kg) N:SPEC.HUMIDITY (Kg/Kg)

7.'4 3E RI1 (Ke1in oe Z=EGHT Meters ZHEI (M) VerT.Woos
2/L AT 0I METERS -1.297E-02 DSH/DZ -R.M92E-R6 PSH 52
-0.1013 SFN.HEAT FLUS SN SLOPE .- 6 -. 3.E 0 3

(Watt ./.?2)
Z/LAT Z1 b.OE OR ROUGHNESS LENGTH N:POT.TE MP.(Kelio.) N:POT.TEMP.(ReloonI
-0.024 ZMtes 2HEIGHT (Meters) 1-HEIGHT (Mt VertI.Aois

SKT AND SOLAR HEAT FLUX 1.836E-04 DPT/Ole -I.78E-03 PSI PSI2
ilL AT 22 (Watts/oS) P 1K SL.OPE' -4.IE 01
-0. 01 2 -3,34E 02

DRAG C0EF. AT IS METERS N:L.TEMP.STRUC.)RuM-2/3)
MONIN-OBUKHOV LENGTH TOTAL HEAT BUDGET FLUX ZDno~oes -HEIGHT7 (M) Vert Aims
(meters) lWatts/n2) I St/Fi-fl) P SI-ROMP
-7.792E 02 - 2.54E 02 CY2! SLOPE-NI DATA

PSI! AT Z1- 0079985 ROWER RATIO
PSIt AT 2 0.042022 (no uoits)
PSID AT 7 1 0.10 49212 0. 082
P512 AT 22- CR025566

" GENERAL CONSTANTS: MISCELLANEOUS

VON RARMAN GRAVITATION PROFILE PROFILE RUES RULK
CONSTANT ACCELERATION TUR.PRANDYL TUR.RSCHMIDT SEN HEAT MOIRTURE AIR DENSITY
( No unts) (N/.RC 2) NUMBER NUMBER TRAHSF.C(FF. TRANRF.COEF. )Kgfn-t
0.4 9.7959 0.74 0 .74 0.92E-03 1.3DE-03 1.2266

o GENERAL NOTES: AIR SPECIFIC HE AT
Accer auCp Im~itation coned for measurement of Profite Slope anA/or Partil) Derooatioe. (I1 Cal./Kg KMel.)
Coopo1tin Roecoted by Intortlon oi: 2.R1615E 02

SHI-91N2D.0/- .08F-3 Rg/Rg. WATER LATHMERY VAP.
(ITC a1,MI

A CONTINUED ON AFOT PAOF 26



IN I IME: 15: 0:40 PSTY NRL MICROMETEOROLOGY DATA SAMPLING RATE (ALL CHANNFLS): h/Min

STAR T DATE: 2 MaR 1979 (DAT 122) SAN NICOLAS ISLAND, GAL DATA AVERAGING PERIOD: 30 Air

a ESTIMATED MICROMETEOROLOGIEAL PARAMETERS AT TFN METERS:

AIR TEMP. WIND SPEED DFW POINT TEMP.STRUC. SAR.PRFS. BULK SI TEMP AIR-WT TEMP POT-ST TEMP SIR-WT TEMP Y.PST-T TEMP
(Celsius) (iteter/sec) (Cei IeI.iM-'/3) (Millibar) (Celsius) (Keluin: IKelvn) (Kelun: TKuin)
12,987 9.90 10,15 NO DATA 1012.38 13.789 -0.801 -0,703 0.!79 0.6;17

HEIGHT POT.TFMP. VIR.TEMP. V.POTTEMP. ARS.HUMID. REL.HUMID. SPEC.HUMID. VAP.PRES. S.VAP.PREL,. REF.INEX
(Meter.) (CeIsius) (Clsius) (Celnius) (Kq/m3) (Percent) (K/Kq) (Millibars) (Mulibars) (KeIiM-2/3
10.00 13,0805 14.318 14.416 9.381E-03 02.90 7.646E-13 12.389 4 944 NO DAT

* BULK AERODYNAMIC CALCULATIONS BASED ON ABOVE ESTIMATED VALUES AT TEN METERS (FRIEHE ET AL,1978):

INFERRED FLUX PARAMETERS INFERRED INFERRED MEAN VERTICAL
STABILITY (.=UP,-=DOWN) SCALING PARAMETERS VELOCITY COVARIANCE MISCELLANEOUS

GRAD.RICHARDSON NUMBER MOMENTUM F)UX FRICTION VELOCITY WITH LONG. VELOCITY AIR DENSITY
(+=Stable,-UnstableY (NT/2) (Meters/sec) (mete2/se2) Kle3)
-0.027 AT GOH -1.54E-01 3.546E-01 -I,258E-I 1,1269

GEOMETRIC MEAN HEIGHT HUMIDITY FLUX SCALING SPEC.HUMID, WITH ASS. HUMIDITY AIR SPECIFIC HEAT
(Meer) GMH-(ZI*72)I/2 lKq/sec .2) 1Kg/Kg) (Meter Kq/sec n3) IlTcal ./Kg Kel.:
12.99 3.30E-I5 -7.577F-05 3 296E-05 2.4)65E 02

Z/L AT GMH LATHEAT FLUX SCALING POTTEMP. WITH POTTEMPERATURE WATER LAT.HEAT VAP.
-0.034 (W.tts/M2( (Kelvin) (Meter Eel,/ec) ITcal./Kg)

8.14E 01 -2.370E-02 R 6E-O0 5.8997E 05
Z/L AT 10 METERS
-0.026 SEN.HEAT FLUX ROUGHNESS LENGTH VAP.PRES.AT WT LEVEL

(Watts/02) Met ers) (Milliar-
MONIN-OSUKHOV LENGTH 1.4E T1 1.467E-04 15.764
)Metersl

-3.874E 02 SKY 4ND SOLAR HEAT FLUX DRAG COEFAT 10 METERS ARS.HUMIDAT WT LEVEL
)Satts/02) (Di-ensionless )EK/n3)
-3.3E 2 1,283E-03 I 19UE-02

TOTAL HEAT BUDGET FLUX HAR.PRESAT WT iEVEL
(Wetts/M2) (Millibar)
-2.43E 02 1013.50

BOWER RATIO
(n u niTs)
0,128

* MEASUREMENT ERROR ANALYSIS OF PARAMETERS LISTED IN PERCENT MEAN ERROR AS COMPUTED FROM CONSTITUENT MEASUREMENT ACCURACIET.
TOP ROW ARE PROFILE ERROR VALUES AND BOTTOM ROW ARE BULK AERODYNAMIC ERROR VALUES. ALL VALUES ARE APPROXIMATE AND ARE

GRAD.RICH. Z/L MOMENTUM LAT.HEAT SEN.HEAT SEY RAD. TOTAL HEAT BOWEN FRICTION SCL.SPEC SCL.POT. ROUGH, DRAG

NO.AT GMH AT 11B FLUX FLUX FLUX FLUX FLUX RATIO VELOCITY HUMIDITY TEMP. LENGIH LUfF

1420 142% 107% 161% 111% 5X 29% 273% 54% 18% 58% 74% 107%

201% 201% 46% 44% 129% 5% 10% 173% 23% 67% 152% 45X 40%

* CONTINUED BELOW

RUN NUMBER: 7905021500 MARINE SURFACE LAYER PRINT DATE: 11 JUN 1980
START TIME: 15: 0:48 PST NRL MICROMETEOROLOGY DATA TAMPLING RATE (ALL CHANNELS): 6/Min
START DATE: 2 Map 1979 (DAY 122) SAN NICOLAS ISLAND, CAL DATA AVERAGING PERIOD: 30 Mm

COMPOSITE PROFILE AND BULK AERODYNAMIC DERIVED PARAMETER VALUE WEIGHTED AS A FUNCTION OF THE ABOVE RESPECTIVE MASURFMEN 0RREIRS
WITH THE LOWER LIMIT OF THE CORRESPONDING MEASUREMENT UNCERTAINTY INDICATED IN 1 1:

FLUX PARAMETERS
STABIIITY ( .UP,-.DOWN) SCALING PARAMETERS

GRAD.RICHARDSON NUMBER MOMENTUM FLUX FRICTION VELOCITY
(:St.I 0bl,-Unst.ble) (Nt/ .2) (Meters/sec)
-0.,19 (0.021 AT OCH -161E-01 l6.lE-[21 3.6(6E-01 [6.0E-021

GEOMETRIC MEAN HEILHT HUMIDITY FLUX SCALING SPFC.HUMID.
(Meter) GMH1(71172)1/2 (Kq/sec 2) (Kq/Kq)
12.99 3.23E-15 (8,OE-O&m -7159E-IS T3.0F-0I

ilL AT GH EATHEAT FLUX SCALING POT TEMP.
-0.024 10.02) "W"t1s/"2) Kelvin)

7.99F O1 7.OEn0ll -1.592E-02 12.OE-021
ZlL AT I0 METERS
-. OaS 10021 SEN HPAT FLUX ROUGHNESS LENGTH

a S. s/.2) (Meters)
MONIN-OBURNOV LENGTH 8.11O 00 [3.0E0R1 1.603E-04 [6.0E-015
(Mters)

-5.493E 02 SKY AND RSOLAR HEAT FLUX DRAG COEF.AT 10 METEPS
T/eS ) (Meters)

-.3,34E 82 7 Ofuoll I JSV - 4.0E-04l

TOTAL NEAT BUDGET FLUX
)W4Its/M2)

.46 E 12 3.Of m011

BOWER RATIO
Inn unit.)

0110 10 001

" DIFFERENCE BETWEEN THE PROFILE AND BULK AFRODYNAMIC DERIVED PARAMETER VALUES AS COMPUTED VIA THE STANDARD DEVIATION FROM K [tHfR TN)
ABOVE WEIGHTED rPOsITE VALUE OR MFASURFMENT UNT.RTAINTY VALUE (WHICH EVER ABFOLUIE VALUN IS LARGER) Al VAL IES ARE
LISTED IN PERCET DIFFERENCE AND ARE "r- .

GRADRICH. Z/L MOMENTUM LATHEAT SEO.HEAT SKY RAD, TOTAL HEAT lOWEN FRICTION SEL SPEC SCLEPOT PO)GH DRAG
NOAT CN AT IBM FL U FLUX ELK FLUx (LHX RATIO VEL OCITY HUMIDITY TEMP IENGTH 1(E)

301 33% 7% 5% 272 alt 31 27% 3x 0% 29% 12%

" END OP BeTA IM 27
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MARINE SURFACE LAYER MICROMKTEOROLOGICAL EXPERIMENT

NAVAL RESEARCH LABO0RATORY

AOSPHE'RIC PHYSICS BRANCHMARINE ATMOSP HERIC RESEARCH STATION
SAN NICOLAS ISLAND, CALIFORNIA

. . . . RICROMETEOKOLOGICAL DATAO . N..

RUN NUMBER; 7905021530 PRINT DATE: It JUN 1991
START TIME: 1.5.31: 0 PST DATA SAMPLING RATE (ALL CHANNELS): 6/Moo

END TI ME: 16: 1:110 POT DATA AVERAG ING PERIOD, 30 Moo
START DATE: 2 M ay 1979 (DAY 122) NOMENCLATURE: I-UPPER LEVEL, 2-LOSER LEVEL

0ANALOG CHANNIL RAW DATA (AVERAGE VDC(:

?4o.11 Noa.01 No.0? No03 N.04 No05 No.06 No-07 N..09 N..8P
UO).T.SF.A T EMP.STMUC.11 TEMP.STRUC.2 DEW POINTI DEW POJINTS WIND SP EEDI WIND SPEED2 BAR.PRES.2 SKY RAD. WIND DIR.

6.2 05 0.001 101 o 5. 067 5.107 4.46 9 4 .295 4.800 1 .379 4.796

No.1 N.11 N..12 Mo.13 N.4 o15 N.16 No.17
B(ULK UT TEMP AFRQUENCY AC VOL TAGE MANUAL FLAG ZERO REF. SPARE A SPAR E B VOLT.RET,.

4,11 3,R79 2.525 0.00 01 D.001 0.01 6,2 15 A 5anta

fDIGITAL CHANNEL RAW DATA (AVERAGE): ESCARPMENT DATA, FIELD CALIBRATION AND WIND SPEED ESCARPMENT CORRECTIONS:

No1 N. PID NEA UPWIND LANG DPIFCAL DP2TCAL WTYBECAL USEC (452KG

A IR TEMP.I AIR TEMP.? HEIGH/LENT PATH)Meters( (Volts) (Volts) (Volts) (C off.) (Coeff.)
0411 12975 6 1421 129726 0 .1.57 99 -0.809 0. a0 0 0.000D 0 .993 a.9"59

oSYSTEM HOUSEKEEPING PARAMETERS TRANSLATED INTO ENGINEERING UNITS:

MANUAL FLAG ERROR COUNT DATA RAGE VOLT.REF.DEV VOLT REEDEY ZERO REF.DEV AC VOLTEFLUE AC FREQ *FLUX AC VOLTAGE AC FREQUENCY
(Noscans) (No.%scanss ( NoacooS)" A)No.).GSI) 0)No. ).005V) (Noa.).iV) (No0.)5V) (NOa11HZ) (VAC) Ni

I IR Io I 0 I 0 1 15.2 59.RR

o OF: EVVCD MICROMETEOROLOGICAL PARAMETERS (INCLUDING THE AB4OVE CAL. AND ESCARPMENT CORRECTIONS) TRANSLATED INTO ENGINEERING UNITS:

AIR TEMP .I WIND SPEESI SEW POINTI TEMP.STRUC.I WIND DIR. BARPRES.I SKY EMS. RULEK WY TEMP MEAN AIR TEMP
*Ceso) Mee/e) (Celsius) Tkel.oR-2/13) )Dng.True) M, lSr (Watt/o) ( Celsius) )Koluoor)

12.876 8.62 10.16 NO DATA 30.0 1211.94 -I.92E 02, 13.754 286.084

AIR TEMP.2 WINDeSPEED? DES POINT? TEMP.STRUC.2 TIDE.TABLE) BAA FOES.?

(Celsoiu) (Meter /se") (C elsIoIs) I KeI.oM-"_2/3) (Meter OL) ( Millo ar
(2.173 8.00 10.1L NO DATA 0 .,9 10112. 94

* CALCULATED MICROMETEOPOLOG OGRE PARAMETERS:

HEIGHT, 21 POT.TEMPI1 VIR.TEAP.I V.POT..TEMP.I ABS.HUAID.I REL.HUMI D.I SPEC.HUMID.I VAP.PRES.I S.VAP.PRES.I REF.INOEX 1)
(Meoleo) (Cels aius) (CelIu.s) (C lsi us ) ( Kg/n3l (Perent) (Eq/Kg) (Millib apr) )Mill(bar ) KeI.oR -2/3)
18.353 13.055 14.197 14,377 9.32 1E-03 9 2. 99 7.518FE-03 12.304 14.827 NO DATA

HEIGHT, 22 POTEAP.? VIRYTFAP.? V.POT.TEMP.2 ARS.HUM IS.? OEL.HUAID.2 SPEC.HUMID.2 VAPPRE.? S. VAP.IRES1.2 RE1 NE 2,1.t11
)Mor) (Ce.lso1u0) (Celsius) (Celsous) (Kg/ n3 ) I(Percent) (EQ/Kg) (Molibar) (M illobat) K 1.oM-2/3)

9.710 IT.163 14.300 14,390 9,365E-03 8 2.79 7.629E-03 1 2.367 1 4 .937 HO0 DAT A

" CONTINUED BELOW

PRINT DATE, It JUN 1950
RUM NUMBER: 7905021530 MARINE SURFACE LAYER DATA SAMPLING RATE (ALL CHANNELS): 6/Alt
START TIME: IS:31 a PST MREL MICROMETEOEOLOGF DA7 a AVERAGING PERIOD: 30 Moo
START DATE. Z? Map 1979 IDAT 122) SAN NICOLAS ISLAND, CAL NOME NCLATURE: l UEPER LEVEL, 2=LOWER LEVEL

" PROFILE CALCULATIONS BASED ON ABOVE OBSERVED AND CALCULATED VALUES )BUSIMGER,1973T:

FLUX PARAMETERS PROFILE SLOPES
STABILITY )o.-UP,-D1OWN) SCALING PARAMETERS PARTIAL DERIVATIVES )*-INCR.S ITH HEIGHT)

T.RAD.SICHARDSON NUMBER MOMENTUM FLUX FRICTION VELOCITY GENERAL FORM:DN/D?- GENERAL FORM: N'SLOPE-
)o.St1pl,-Uns.abI.) (No/nJ .2,)Me te..s/.") 1N I-N20l1(Z)122)5 l)Lo,2-PSIT-)LoZ2-PSI)l/
-0.00'9 AT IMH -1.27E-0I 3.2L2E-SI )ZIO.Z2)1/2) IMI-M 21

GFOMETRIC MEAN HEIGHT HUMIDITY FLUX SCALING SPEC.HUND. ReWINDHSPEED )M/s.c) N-WID SPEED TM/Nec)
1Me.e) GMM(2102?2)1/2 )Egse n2 (Kg/ Kg) Z HEIGT (Metrs ZSHEIGHT (MI Vert.Auss

12.99 2.53E-05 -6.417K-On DWS/D2 2.94E-02? PSI-P1
WS SLOP E- 1.25F 00

7/L AT CRB LAT HEAY FLUX
-0. 011 (Wats/?) SCALING POT. TEMP, N-SE.HMDITS (Kg/Kg) N-SPEC.HU M1DITY (Kg/Kg)

6.25K RIl (Kelvi) 2-HEIGHT (Meter) ZHIGTU(N VertAos
2/L AT 10 METERS -6.417E-03 DOH/DZ- -8,92E-06 P01-PSI'?
-0. 009 SEN.HEAT FLUX OH SLOPE- -0.42E 03

J/L AT 21 ?.56K 00 ROUGHNE SS LENGTH N-PTTEMP.(Relio(. NPO.KP(euo
-0.0)6 (Mters) 2HEIGH (M1eters 2-HEIGHT (M( V"r Moo~s

SKY AND SOLAR HFAT FLUX 1.031EK04 DPT0 R.2E-4 PIPI

1/. T 22 (Watts/n?) PTK SLOP E -R9.47E 01
-0.019 -92K 02

DRAG COKE. AT t0 METERS NnoTE MP.S TRUC.)RoM-2/3)MONIN-OBUKO4OV LENGTH TOTAL HEAT BUDGET FLUX (D1)i.nn~ioele) 1-HEIGHT IM, Vert Moo
IAtes (Watts/'?) 24) 0A PSI-NONME

-115K 3 i,7t0 CT? SLOPE-NO DATA

PS11 AT 11- 0.055799 BOWFN RATIO
PS)) AT 72: 0 0209712 (to untsn
PSII AT Z1 0 . 034091 0.841

PSI? AT 72 0.137523I

o GENERAL CONSTANTS: MISCELLANEOUS

VON KARMAN GRAVITATION PROFIL E PROFIL.E BULK BULKCONST ANT ACCELERATION T UR.PRANDTL ITURCHIDIT SEN HEAT MOISTURE AIR DENSITY
( No '(itt) (N/sec 2) NUMBER NUSE TRANSE.CKEF. TRANSE COEF. (Kq/n3
a.4 9.7959 0.74 0.74E 0.92E-03 1132E4;3 0.2273

" GENERAL NOTES: AIR SPECIFIC HEAT
Accuaylooatnecee for nesrn I of Profile SlopR end/or Partial Dertuatioc. )IrcaO./ Nei.)

SHI -SH?. 6/- RF-3 Rg/Kg. MATER LAY .HKAT VAP.
PTKI PTRJ- 0/- .009 Kel. ( I To'1 ./Rq1

5 ToOR 05G

eL CONTINUED ON WET PAGE 
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RUN NURSER: 790502I53I MARINE SUR FACE LAYER PRINT DATE: 11 JUN 19R0
ST 1ART T IME. 15:3 1 ;0 PSI NR L MICROMETEOROLOGY DAT A SAMPLING RATE (ALL CNNELS): 6/Nan:TARY DATEi 2 May 1979 (DAY I ") SAN NICOLAS ISLAND, CAL DATIA AVERAGI NG P ER IOD: TI OMAn

a (SI(MA.,, MICR)(MiTEORIL(CICA. PARAMETERS AT YEN METERS:

AIR TEIMP a.. EED DE W POIN 1EMP .ST RUC. BARPRE1S. BULB WY TEMP AIR-WY TEMP POT-WY TEMP VIA-WY TEMP V.POT-WT TEMP
)e'us)Ceersc (celis )RIXM /3( (Mi Mar (C.1lsI us) (Ke1lv In) (Relu in) (KRelyin (Kelvin)
1IL 96) B.15 ((Al NO DAYA ITIA 13.7 54 -0,.7 93 n. 69. 0. 533 a.631

HE ILAT PUTTIE). VIR.TEMP. V.PGT.TFRP. AtS.HIJMID. REL.MHIMID. SP EC HUMID. VAP PRED. 'UPRS. RFNE
(Mtr) (esius) (Celsius) (Celsius) ixg /M3I (Percent) VRq/Rqi' (Mil1lib-r) iMillII bars) i(e.i.M-O/3)

(YO 3.0a59 1 4.2687 14,385 9.361E-03 (32 a1 7.625E-03 12.360 14.925 NO DATA

PI:' K AERUDYNAMIL CALCULATIONS EASED ON ABOVE ESTIMATED VALUES AT YEN RESEND (FRIEHE FT AL,197A);

INFERREDI FLUX PARAMEYERS INFE1RED INFERRED MEAN VERTICAL

STABILITY V)n.UP,-NDOWN) SCALING PARAMETERS VELOCITY COVARIANCE MISCELLANEOUS

).RAI.RICMAAYSON NL(MBEA MOMENTUM EL'S FRICTION VELOCITY WITH LONG, VELOCITY AIR DENSITY
)+=-STt'c I -LUnSta4r (Nt 1/ MO) Meter's/d (MetIerO2/S5t2C0( /.3009 AT G0 -9.50'E- 2.75E-01E .3 -7.754E-02 .27

)FGMFTRIC MEAN HEYGHT HUMIDITY FLUX SCALING SPEC.HUMID. WITH ABS. HUMIDITY AIRSPCECHA
(Meter) CMHw(2I2)I/ IKM/sec it2) (KNN/NM (MeTr RN/-~ n3) (ITcID./E9 Eel.)
12.9 9 O.71E-S5 -7.942E-05 0.715F-Is 0.416SF 02

ilL AT GMM LAT.HEA T PLUS SCALING POT.TEMP. WITH POT.TEMPERATUME WATER LAT.HEAT VAP.
-0.S ( 59Watt1s /m2O) (K 'DVIn) (Meter Rel./se) ( lIa/Kg)

67LE II -2.5 0 E- 0O 7.214E- a3 5.R99RE 05
ZL AT 10 METERS
a-I a46 AEN.HEAT ELUX ROUGHNESS LENGTH VA PRES'AT WY LEVEL

(WattIs /M2) (IMe ters)(" 1 tiib:r)IMON IN-OUUANG LENGTH 9.96E 00 6 .095F-05 1 5.736
(Meters)
-? l86E 02 SAY AND SOLAR HEAT ELUXS DRAG CO1FFAY 10 METERS ADDMUM ID.AT WY LEVEL

(Watts%/cm2) IlDuMens..n l"') (1( / M 3)-1.92E 02 1.16SF-IT 1.1NRE-RO

TOTAL HEAT BUDGET FLUX BAR.PRES.AT WT LEVEL
(W atts/c?) Millibar)
-1.16EV02 1014.0

BO1WER RAIOE
(nu uni.
0.134

MFASUREMFNT ERROR ANALYSIS OF PARAMETER S LISTED IN PERCENT MEAN ERROR AS COMPUTED EROM CONSTITUENT MEASURE MENT ACCURACIES.
TOP R UW ARE PROFEILE ERRYR SAL U ES AND BOTTOM ROW ARE 60)6 AERODYNAMIC ERROR VALUES. ALL VALUES ARE APPROX IMATE AND ARE nvor-":

TRAP RICMH Z/) MOMENTUM (ATHEAT SEN.HEAT Sky MAD. TOTAL .HEAT BOWEN ERICTION SCL.SPEC SCL.POT. ROUGH. DRAG
NO AT IVG 9 AT 1OM ELUX E)I.UX FLUX FL 14 FLUX RATIO VELOCIT1Y HUMIDITY TEMP. LENGTH COF.

188%Z 99 1097. 164% 164% 50 40Z 307% 54% Ito% Ills 74% 106%

201% 2020 46X 4410 130% 50 10% 174% 031 670 153% 43% 40%

CONTINUED Br) Ta

RU N N1 MBER 7905021530 C ANINE SURFACE LAYER PRINT DATE: It JUN 1960

ART TIME. 131 0 P ST NRL MI CRO0METEOROLOGY DAT A SAHP LING RATE (ALCHANNELS): 6/Min
STA), DATE' May 1979 (DAY 122) SAN RICOLAS ISLAND, CAL DATA AVERAGING PERIODi 36 MOM

CTMPYIYET roll) ICEAND BV) IK AE RODYNAMIC DERIVED PARAMETE R VALUE WEIGHTED AS A EUNCTION OP THE ABOVE RESPECTIVE MEASUREMENT ERRORS
WITH THEI L(JWEFP LIMIT OE THE CO0RRESPONDING MEASUREMENT UNCERTAINTY INDICATED IN I 1:

ELUX PARAMETERS
VTA6)) ITT nU,-ON SCALING PARAMETERS

)rPAD.VPI)[-AP DSUN NL(M6EA MOMENY))M ELUX FRICTION VELOCITY
S-It'n I, - U _stahble) (Nt/sO) (Mtes-/;sec

U1 (2) 1 0 U? STA CtH -1 TO0E-0) It,.OE-121 2.913E-0I 6.-OI

(EUMETRIC MEAN HEGT HUMIDITY ELUY SCALING SPEC.HUMID.
Meter CMM- IG e ;H(/I12)I/1 (K,/se 2) (Rg/Rg(

1 99 o.8)TV III.CE-061 -7.366E-_15 [3TIE-OST

I/t A) GMH LATHEAT ELUX SCALING POT.TEMP.
-Y34 To U?) kWaTts/c?) tKeplaitt

b6lE I 1,1.0E-013 -1,457E-02 10.01-TO)1
//L AT 10 MEIKARS

0/I0102 SFR.HMBAT EKUV ROUGHNESS LENGTH

MUSTS O6UKHOS LENGTH 6.13E 00 IT.OEnO0l 7.647E-05 (6.0t-051

-3.76E o'/ SKY AND SO) AR HEAT ELUX DRAG 00FA MY0I METERS
(Wttse m(Meters.
I1 92E 02 l2.0E+011 (.3(Vr (IT 14.0E6041

TOTAL HEAT BUDGET ELUX

WI I 0 IT.m 011

POWER RATIO

n.101 10.08)

N IKEERE NTE BETWEEN THE PROFILE AND BULK AERODYNAM IC DERIVES P ARAMETER VALUES AS COMPUTED VIA THE STANDARD DEVIATION EROM EITHER OHE
ABUSE WEIRHYFC CORFOIT VALU(E OR MAS((REMERT UCERTAINT VALU (WHICH EVER ABSOLUTE VALUE IS LARGER). ALL VLE R
L ISTEFD IN PRCE NT ITFIS RE FAND ARE, +r-

GRADTOICH. /IL MOMENTUM LATHERY SER HEAT SET MAD. TOTAL HEAT DOWEN FRICTION SCL.SPEC SCL.POT. ROUGH. DRAG
SO AT GM)) AT TOM I) ILJV FLUX F( US EL UX FLUSX R ATIO VE LOC I TY HUMIDITY TEMP. L ENGTH ClIFF.

72% 7TO 160 4% 53% IS 5% A8t RZ lit 492 29% 23%

END Of DATA RIiM 29



MARINE SURFACE LAYER MICROMETEOROIOGICAL EXPERIMENT

NAVAL RESEARCH LABORATORY

AOSPHE RIC P HYSICS BRANCH
M4AR INE ATMOSPHERIC RESEARCH STATION

SAN N4ICOLAS I SLAND , CALIFORNIA

. . * MICRODMETEOROLTGICAL DATA Atff

RUN NUMBER: 7905021600 PRINTSDATE;N II JUN 1980
S TART FIRE : 16 : 1:;20 PST DATA SAMPLIN R ATE (ALL C HANNF.LO): 6/Mm
END TIME: 1 6: 31:31 PST DATA AVERAGING PERIOD: 350 M I
START DATE:; 2 Ma y 19 79 (DAY 1220 NONENCLATUME: I'UPPFR LEVEL, 2?LUWER LEVEL

fANALOG CHANNEL RAW DATA (AVERAGE VDC(:

No5 el No.02 N0.03 N-014 No .05 No1.16 No.07 Mo.16 No.09OLT.E. TEMP.TUI TE MSTRUC.2 DEW POINTE DEW POINT? WIN EI WIN SPEE? BRRS? SYMD IDDR
6 .205 0. 0 00 0.001 5.076 5 .096 4.771 4 .615 4.783 1 .414 4.949

No.to NO.11 No.12 No.13 N,.14 No.15 No.16 No-17
BULK WT (FOP AC FREQUENCY AC VOLTAGE MANUAL FLAG ZE RO REF. SP ARE A SPARE B VOLT.REF.B
4.072 3.0a67 2.524 T.0 ll O 0.001 0.01 SOS) 6.205

ft DIGITAL CHANNEL RAW DATA (AYEDAGE(: ESCARPMENT DATA, FIELD.CALIB,1RATION AND WIND SPEED ESCARPMENT CORRECTI ONS:

No'1 N. UPWIND NEAR ((PUIND LAND OPIECAL DPC"'FCAL W1EOECAL ASIEC WS2EC
AIR TEMP.I AIR TEMP.? HEIGHT/LENGTH PATH(Meters) I(VolIT' (VoltIs) (Volts) I(Co eff.) (Coeff.)
1411 128434 1421 129407 0.103 97, -0 019 0. 000 0..1 0.9 9? 0. 952

" STSTEM HOUSEKEEPING PARAMETERS TRANSLATED INTO ENGINEERING UNITS:

MANUAL ELAG ERROR COUNT DATA BASE VOLTREE.DEV VOLT.RFF.DEV ZERO REE.DEY AC VOLTEFLUS AC PREQ 'FLUX AC VOLTAGE AC PREQUENCY

(No s cans.) I(NosRcans) (o~scaos) A(No .005IV) I No..).IISV) )No.(,112Y) (No.)SY) (No.)IHo) IVAC) (Hoi)
lD I IS 15.2 59.87

o OBSERVED MICROHEFEOROLOGICAL PARAMETERS (INCLUDING THE ABOVE CAL. AND ESCARPMENT CORRECTIONS) TRANSLATED INTO ENGINEERING UNITS:

AIR TEMPI WIND SPEED! DEW POINT! TFMP.STRUC.1 WIND DIR.) BAR.PRES.1 SKY'MAD.) BOU)K AT TEMP MEAN AIR TEMP
(CelIus) (Meter/icc) (Celsius) (Keli oM-2/3) )Deg.True I (Mollobar ( Wa 1/ o? (Celius) (KlIn)
12.843 9.1 9 9 .99 NO DATA 31 3.3 1 111,60 -T.971E 02 13.712 086.?

AIR TEMP.? WIND SPEED? D)EWPOINT? TEMP SYRUC.? TIDE.TABLE BARPRES.?
(cei us) (Meter/ ec) (Celius)I (Ke.M -2/3) (Meter MSL) (Millibar)
12.941 6 .63' 11.105 NO DATA 1.18 1 0112.70

o CALCULATED MTCROMETEOROLOICAL PARAMETERS:

HEIGHT, 21 POT.TERP.I VIR.TEMP,Il V.POT.TEMP.I ABS.HUMID.I REL.HUAID.I SPEC.HUMID.I VAP.PRES.I S.VAP.PRES.I REF.INDEX I
Meters) (Celsius (Celsius (CeIsious X IK/] (P ercet (RN/RN) (MIIllobar (Millibar) )Kel-oM-2/3)

163 13.02 1415 8433 9a7E 8278 7 .563"E-03 12.245 1 4.7 92 NODT

HEIGHT, Z2 POT.TEMP.2 VIR.TEMP.2 V.POT.TEMP.2 ABSHUMID.2 MEL.HUMID.2 SPEC.HUMID.D VAPPRES.2 SYVAPPRES.2 RE.INIES 2
( Meters) (Celsius (II Celsius) (Celsius)p IKg/nJ) ( Per cet 085/Kg) IMollobar ) (Millibar) )Ke.o.M-2/31
9.20 13.031 14.261 14.352 9.320E-13 62.57 7.593E-03 12.305 14.,03 NO0 DATA

oCONTINUES BELOW

PRINT DA TE: 11 JUN 198So
RUN NUMBER: 7905021600 MARINE SUR FACE LATER DATA SAMPLING RATE ( ALL CHANNELS): 6/Mon
START TIME: 16: 1:21 POT NR L M ICROMETEOR0LOGT DATA AVE RAG ING PERIOD : 3MiMo
S TART DATE: 2 Ma y 1979 (DAY 122) SAN NICOLAS ISL-ARD, CAL NOMENCLATURE: IWPRPE R LEVEL., O=LOWER LEVEL

oPROFILE CALCU)LATIONS BASED ON ABOVE OBSERVED AND CALCULATED VALUES IBUOINGER,1973):

FLUX PARAMETERS PROFILE SLOPES
STABI) ITT (.uUP,-DOWN) SCALING PARAMETERS PARTIAL DERIVATIVES I_ INCR.WITH HEIGHT)

GRAD.RICHAROOON NUMBER MOMENTUM FLUX FRICTION VELOCITY GENERA) FOKM:DN/DZu GENERAL EORM:'NASLOPE-
I)+-StaBe-Uot.e (Nt/.2) I(Me ters/nec) I)Ni-N2O(I/ILo(ZT/?2 ). I)LcZl -P5I(-(LnZ2-PSI(It
a .00 B AT CAN -1.37E-Il 3.3 45E -OI, (ZIZ2$I/ (RI-N?)

GE OME TRIC MEAN HEIGHT HUMIDITY FLUX SCALING SPECHURD, N-WIN SPEED (M/se,) i-WIND SPEE D )M/secI
(Meter) GMH=(207?)I/? (RN/se t2) (Kg/Kg) 2HEIGHT (Meters) 2-=HE IGHTI () Ve-t1Aos
12.99 ?.63E-O5 -6.405E-05 DUS/=? 6.21E-T? PIPI

WS SL OPE 1. 20E 00
Z/L AT GRA LAl .HEAT FLUXI
-0. a t (Watts /,2) SCALING POT. TEMP. N=SPEC.HUMIDITY (Kg/Kg) N-SPEC.HUMIDITY (Kg/Mg)

6.4F 01 (Keluit) Z-HEIGHT (M.te-) 2-HEIGH (AI) V1tAgos
2/C AT 10 METERS -6.405 E -03 DOH/DZ-( -. 92E-106 PS I-PSI?
-0. 0 0 SEFN HEAT FLISX SR S).OPE- R8.44E 03

)Wtt./tt2)
Z/C AT 21 2.66E 00 ROUGHNESS LENGTH NPO.EM.Kelooo( NPOT.TEMP.)Kreloon(
-0. 15 (Mtr)UHEIGHT (Mers ZHEIGI (A) Vetco

SKY AND SOLAR HEAT FLUX 1.192E-04 OPT/I?- -R,92E-04 PSI-P SI?
2/L AT 22 (Wa'tts /nO) PIK SLOPE- -8.4AE RI
-0.0a07 -IPY9F 02

DRAG COEF. AT II METERS N:4OTEMP STRUC.)KoM-2/3(
MONIN-OBUKHOV LENGTH TOTAL HEAT BUDGET PLUS IlDo..enioonleso 7?HEIGHT (A) Vert AXIS
I(Meters) (Wa.tts/n21 1.6.)) TS PSI-NONE
-1,252E 03 -I .31E 02 CT?1 SL OPEN.C DATA

PSII AT Z1: 0151559 BOWER RATIO
PS 1l A T 2 0 .026659 OTuis
PS12 AT 71- O,0314A1 0.041
PS12 AT Z2- T.06140

fGENERAL CONSTANTS, MISCELLANEOUS

VON KARMAN GRAVITATION PROFILE PROFILE SUIR BUL K
C ONSTANT ACCELERA TI1ON T UR.PRANDTL TUR.SCHMIDT SEN HEAT MO0ISTURE AID DENSITY

.N0uits lA/sc 2) NUMBER NUMBER TMANSF.COEE. TRANSE.COEF. KR/3
0.4 9 .7959 0.74 0.74 S.92F-03 1.32E-03 1.2271

fGENERAL NOTESR: AIM SPECIFIC HEAT
Accoroc lo:ta t" eoeceded for neasi..enent of Profole Slope end/or Partia Deroctove. (ca/K el.
C.npotatt e1 eute byinetin f .. 4 4(4 00

DMHS-0-.M- Kg/Kg. WATER CAT.HE AT yAP.
PTKI-PTR-0 .068 Mel, (IT cal /9g)

fCONTINUED ON NEXT PAGE 30



RUN NUMBER: 79R5021600 MARINE SURFACE LAYER PRINT DATE: 11 JUN gYRO
START TIME: 16: 1:21 PST RL MICROMETEOROLOGY DATA SAMPLING RATE (ALL CHANNELo: 6/0nu
START DATE: 2 Ma 1979 (DAT 122) SAN NICOLAS ISLAND, CAL DATA AVERAGING PERIOD 30 Itn

ESTIMATED MICROMETEOROLOGICAL PARAMETERS AT TEN METERS:

AIR TEMP. WIND SPEED DFW POINT TEMPOSTRUC. SAR.PRES. RULK WT TEMP AIR-ST TEMP POT-ST TEMP VIP-WT TEMP VPOT-T TEMP
Celsu.s ) (Meter/ (CeLI ( )ReI..M-2/31 (M&11,) (Celsius) (Kelvin) (Melvin) ()elnvn) (Kelvin)
12.929 6.70 10.04 NO DATA 101Z.60 13,712 -0.783 -0.685 0.537 0.635

HEIGHT POT.TEMP. VIR.TEMP, V.POT.TEMP. ASS.HUMID, REL.HUMID. SPEC.HUMID. VAP PRES. SnVAP PRES. REFINDEX
(Meters) (Celsi) ( CCelsius) (Celsius) (K/.3) (Percent) (M/Kg (flilubars) (Millibars) (Kel.uM-2/3)
10.00 13.027 14.249 14.347 9.315E-03 82.60 7.589E-03 12.299 14.89a NO DATA

* BULK AERODYNAMIC CALCULATIONS BASED ON ABOVE ESTIMATED VALUES AT TEN METERS (FRIEHE ET AL,1976):

INFERRED FLUS PARAMETERS INFERRED INFERRED MEAN VERTICAL
STABILITY (UP,-!DOWN) SCALING PARAMETERS VELOCITY COVARIANCE MISCELLANEOUS

GRAD.RICHARDSON NUMBER MOMENTUM FLUX FRICTION VELOCITY WITH LONG. VELOCITY AIR DENSITY
(-Stoblei,-Untable) (Nt/2( (Mete/s/sec) (Meter2/sec2) lKq/.3)
-0.039 AT GMH -1,12E-0, 3.010-I -9.119E-02 1, 274

GEOMETRIC MEAN HEIGHT HUMIDITY FLUX SCALING SPEC.HUID. WITH ADS. HUMIDITY AIR SPECIFIC HEAT
(erT,) GMM(aI Z2)I/2 (KSq/ec .2) (Sq/g) (Meter Kg/sen .3) (ITcal./KR Kel.)
12.99 2.91E-0 -7.5RE-R5 2.911E55 2.4164F

Z/L AT GMH LAT.NEAT FLUX SCALING POT.TEMP. WITH POT TEMPERATURE WATER LATHEAT VAP.
-0.04 (W.1S/m2) (elvin) (Meter Kel,/sec) (ITc l./Kg)

7.I9E RI -2.479E-02 7.483E-03 5.90OBE 05
Z/L AT 10 METERS

-0.037 SFN.HEAT FLUX ROUGHNESS LENGTH VAP.PRESAT WT LEVEL
(Wan s/n2) (Mter ) (MIIibar)

MOMIN-OBUKNOV LENGTH 9.29E 00 6.2IRE-0D 15,059
(MeteOrs )
-2.683E 02 SKY AND SOLAR HEAT FLUX DRAG COEF.AT 10 METERS ABS,NUMID.AT ST LEVEL

(atIsl2) (Dtenisnles) iKq/.3)
-1.97E 02 1.204E-03 1.185E-02

TOTAL HEAT SUDGET FLUX P.PRES.AT MT LEVEL
(Satls/n2) (Milltbar
-I.16E 02 1013.60

BOWEN RATIO
Inn nits)
0.129

" MEASUREMENT ERROR ANALYSIS OF PARAMETERS LISTED IN PERCENT MEAN ERROR AS COMPUTED FROM CONSTITUENT MEASUREMENT ACCURACIES.
TOP ROW ARE PROFILE ERROR VALUES AND BOTTOM ROW ARE BULK AERODYNAMIC ERROR VALUES. ALL VALUES ARE APPROXIMATE AND ARE .r-.:

GRAD.RICH. lL MOMENTUM LAT,HEAT SEN.HEAT SKY RAD. TOTAL HEAT BOWEN FRICTION SCL.SPEC SCL.POT ROUGH. DRAG
NO.AT GMH AT IOM FLUX FLUX FLUX FLUX FLUX RATIO VELOCITY HUMIDITY TEMP. LENGTH LOEF.

1902 1902 10X 165% 1652 5z 412 3301 55% 11% 11% 75% Lie%

2035 203% 46% 44% 031% 5% 13% 175% 23% 67% 154X 43% 40X

" CONTINUED BELOW

RUN NUMRBER, 7905021600 MARINE SURFACE LAYER PRINT DATE: IT JUN 1980
START TIME, 16. 1:20 PST NRL MICROMETEOROLOGY DATA SAMPLING RATE (ALL CHANNELS): &/Mi.
START DATE: 2 May 1979 (DAY 12) SAN NICOLAS ISLAND, CAL DATA AVERAGING PERIOD: 30 Min

" COMPOSITE PROFILE AND BULK AERODYNAMIC DERIVED PARAMETER VALUE WEIGHTED AS A FUNCTION OF THE ABOVE RESPECTIVE MEASUREMENT ERRORS
WITH THE LOSER LIMIT OF THE CORRESPONDING MEASUREMENT UNCERTAINTY INDICATED IN I I:

FLUX PARAMETERS
STABILITY (.UP,-DOWN) SCALING PARAMETERS

RAD.RICHARDSON NUMBER MOMENTUM FLUX FRICTION VELOCITY
(+vStabIe,--Unslble) (Nt/.2) (Henere/sc)

-0.023 10,021 AT GN -1,19E-01 (6.OE-021 3.115E-0l 16.IE-02)

GEOMETRIC MEAN HEIGHT HUMIDITY FLUX SCALING SPEC.HUMID.
(Met0r) GMH-IZICZS)I/2 (Kq/sec .2) (Kq/Kq)
12.99 2.85-05 IS.0E-061 -7.310E-B 13.OE-05

Z/L AT GNN LAT HEAT FLUX SCALING POTTEMP.
-0,029 (I002) (WTts/.2) (Kelvin)

7.04F 01 (2.0E01) -1.407E-02 12,RE-021
2l AT 1 METERS
-. 0 22 10.021 SEN.HEAT FLUX ROUGHNESS LENGTH

(Watts /21 (Meters)
RONIN-OUKHOV LENGTH 6.35E O0 (3.E0oo 9.56RE-05 I6.5E'051
(Meters)

-4.517E 12 SKY AND SOLAR HEAT FLUX DRAG COEFAT 10 METERS
(Wutts/A2) (Moeers)
-1.97E 02 12,0.(011 I IlL-0 14.RE-041

TOTAL HEAT BUDGET FLUX
(WattS/S)
-1.19E 32 13.E.01I

DOWEN RATIO
(ci unite)

0.09 10,8

e DIPFERENCE BETWEEN THE PROFILE AND BULK AERODYNAMIC DERIVED PARAMETER VALUES AS COMPUTED VIA THE STANDARD DEVIATION FROM EITHER THE
ABOVE WEIGHTED COMPOSITE VALUE OR MEASUREMENT UNCERTAINTY VALUE (WHICH EVER ABSOLUTE VALUE IS LARGER). ALL VALUES ARE
LISTED IN PERCENT SEFFREtMCE AND ARE -r-":

GRADRICH. Z/L MOMENTUM LAT.HEAT SEN.HEAT SKY SAD. TOTAL HEAT BOWEN FRICTION SCL.RPEC RCL.POT. ROUGH, DRAG
NO.AT GRN AT ION FLUX FLUX FLUX FLUX FLUX RATIO VELOCITY HUMIDITY TEMP LENGTH CUEF.

652 66% 121 6% 532 OX 6% 472 6% lO 47% 28% '>5

e MRS SF3AIB,, 31



MARINE SURFACE LAYER HICRUMETEOROLOGICAL EXPERIMEN4T

NAVAL RESEARCH LABORATORY
AINOO PHERIC PHYSICS BRANCH

MARINE ATMOSPHERIC RESEARCH STATION
SAN NICOLAS ISLAND, CALIFORNIA

.. .0 MICROMElEUROLOIICAL DATA . . .

SUN NUMBER; 7905021630 PRINT DATE ; II JUN 1980
START T IME; 16i3 1:40 P-TT DATA SAMPLING RATE (ALL CHANNELS); 6/Mon
i-ND TIM"E; 1 7; ,:51a ST DATA AVERAGING PERIOD; 30 Non
START DATE; 2 M. y I, /9 (DAY ITT ) NOMENCLATURE; I =UPPER LEVEL, 2bLOWER LEVEL

ANALOG CHANNfL RAW DATA (AVERAGE VOC);

No.'10 7 01 No.02 No.03 No.04 N-.05 No.06 No.07 N..08 No.09
VOLT,-RFE.A 1EMPSTRUC.1 TOMP.STRUC.2 DEW.POONTI DE.W.POINT? WIND, FIPEED WIND SPEED2 BAR.PRES.2 SET SAX. WORD DIR.
6.205 ff.1(1 0.001 5.065 5S086 4.0S0 4.735 4 .7R3 0.887 4 .797

H-.10 MullI N-.1? N..3 No.14 N..15 No .16 No. 17
BULE WIT rEMP AC FREQUENCT AC VI/TIACO MANUAL FLAG ZEROa REF. SPARE A SPAREF B VOLT.RPEF. B
4 .0 3 3 .852 2.524 0,001 G. 0 1 0.0 01 0.0 01 6.2 05

-1DIITAL CHANN~l RAW DATA (AVERAGE): ESCARPMENT DATA, FIELD CALIBRATION AND WIND SPEED ESCARPMENT CORRECTIONS;

N.)" N.? UPW IND NEAR UPWIND LAND IPIFCAL DP2FCAL WICOECAL ASIEC WS2EC
J))) TEMP.) AI R TEM.? HEIGH T/LENGTH PATNIMetersI (V oIts) (Volts1) (Volt s) (COATf.) (Coeff.)

14 11 127926 1 41 28882 U. 157 foe -0,.00 9, .0890 0.00 0 0,993 0. 959

* SYSTER HIIUSESEEPIN PARAMETERS TRANSLATES INTO ENGINEERING UNITS;

MANUAL FLAG ERROR COUNT DATA EASE VSLT.REF.DEV VOLT.RFDEV ZERO REE.DES AC' VOLTELIX AC FREO-FLUX AC VOLTAGE AC FREQUENCY

(N o. scans) (Noscan.s ) (Noscos) AINo..IOVI BINc.I.009V1 (No.0052V) (N o.)5V) (N oIHo) IVAC) (No)
0 0 18 5 DI 0 0 0 1 15.2 S9.A5

o OP1SERVEI MICAUMETEOROLOGICAL PARAMETERS (INCLUDING THE ABOVE CAL. AND ESCARPMENT CORRECTIONS) TRANSLATED INTO ENGINEERING UNITS;

AIR) TEMP.) WIND SPEED) DEW POINT) TEHP.STRUC.1 WIND DIR. B-AR.PRES.) SET SAD., BULK WTTEMP MEAN.ATM TEMP

;Celsss' (Meoer/sec (Celsius) (KeI.oM-2'3) (Deq.True)(MIilliBee) IWet/2 (CeIsius , eloxt
12,793 9.40 9.92 NO DATA so1a.1 1011.,58 -0.24E 02 13.671' 2R6.000

AIR TEMP.? WIND SPEED? DEW POINTS TEMP.STRUC.2 TIDE TABLE DAM.PNESS2
(CelIsijus (Me ter/ sec ) (C els ius) (K*l.oxM-2/3) (Mete r AOL ) (iollibar)
12. 988 8.91 9.9 9 NO DATA 0.1 1 0),2,68

. CALCUlATED MTTROME1ETROLIGICAL PARAMETERS;

NEIGH)1, 70 POTTEMP) VIRTEMP.) .POT.TEMP.) ARS.HUMID.) REL.NUMID.I SPEC.HUMID.) VAP.PRES.) S.VAP.,PRES.I REF.INDEX.I
,(Meters) (Cel sius)l (Celsius ( Celos I is (q/n2 (Percent (Kg/KqI (millibar) (Millibar) TRKRI1.OxM-2/3)
29.35 12. 972 410 24.28? P.2380- 03 02.69 7,530K-OX 12.291 1 4.74 3 NO DATA

HEI..HT, )72 PTT.TOPP.T! VIR.TEI4P.2 V.POT.TEMP.S! AB-S,NUMID.2 REL.NUHID.? GPEC.HUMID.I VAP.PRKS.,2 S.VAP.,PRES.2 REF.INOEX/2
(rMoters) IC eis ius (Celsius) (Celsius) (Kgq/ttXI I (Pret (E/g I~l Ibr fiol oor) K 1.elxM-23)

92 12.978 14.204 14.194 9.286E-03 82.54 7,564E-03 12.259 1 4.05) No DATA

o CONTINUED B4ELOW

PRINT DATE; 11 JUN 190
RUN NUMEER; 7905021630 MARINE SUR FACE LATER DA TA SAPPLING RATE (ALL CHANNELS); 6/Mis
S TART TIME: 16;31:40 PST NNL MI CROMETEOROLOGY DATA AVERAGING PERIOD: 3D Min
START DATE; 2 Hay 1979 (DAY 122) SAN NICOLAS ISLAND, CAL NOMENCLAT URE; 1 -UPPER LEVEL, 2-LOWER LEVEL

o PROFILE CALCULATIONS BASED ON ABOVE OBSERVED AND CALCULATED VALUES IBUSINGER,19731:

PLUS PARAMETERS PROFILE SLOPES
STABIL ITT ( u UP,-0DOWN) SCALING PARAMETERS PARTIAL DERIVATIVES I*=XNCR.WXTH HEIGHT)

CRAD.RICHARDSON RUMBER MOMENTUIM FLUX FRICTION VELOCITY GENERAL)F0RM:DH/DZ. GENERAL FORM;'R'SLOPE-
IxSt.able, -Unsa6Io ( (Nt/nI) IMeter/sec) I I NONM2I/ I L.ZI'50 ITLslI-PSI)1(L02-P510)1/
-0.010o ATr GMH -1.09E-O1 2.973E-01I I.IZ2SI/21 INI-N;!)

FEKOME TRIC MEAN HEIGHT HUMIDITY FLUS SCALING SPEC.HURD. N-WIND SPEED (N/see) NWN SPE (Risen)
(Meter) GMH*IZI*ZSII/ (Eqse 2) (KQ/KqI 1HEIGHT (meters) ZHEIGHT (M) VerR.Ais
12.99 2.25E-05 -6,443E-05 DWS/B2 5.46K-Cl P5S1IP51)

AS SLOPE= 1.35E OR
71L AT GH LAT.HERY PLUS
-0. 013 SAt/? CALING POT. TEMP. NXSPEC.HUMIDITY (ROVER) NOSPEC.HUMIDITY (SR/ER)

5.'8 1 F 0 (Relvin) 7-HEIGHT (Mete-rs) l-HEIGHT (M) Vert.Axis
ilL AT 10 METERS -6.44 3K-O3 DOH/ DI -8.952E-06 P S *P5 12

-I00 SF NHEAT PLUS OH SLOPE- -R,39E 03
f .- t s/tt2)

Z/L AT 7) 2.3RE 0 0 ROUGHNESS LENGTH N-POTTEMP.(E.Iolto) NoPOT.TENP.IXeloms)
-0. 0)9 (Mtrs -HEIGHT (Meters) Zfl(EGGHT (M) Vert Argo

SOT AND SOLAR HEAT PLUS 7.778K-OS DPT/DZ- -R.92E-04 PSI-POS
Z/L AT 75 IA.tts/to2I PTR SL OPE- -8,39E 0I
-0. 009 -1.24K 02

DRAG COE. AT OR METERS N-LnTEMP.STRUC.)R*M12/3)
RONIN-OBURHOV LENGTH TOTAL HEAT B UDGET PLUXT )Diensionl..St ZOHEIGHT TM) VerY An.
(Mete*rs) (N.tts/.21 I .22b, Li P01-NONE
-9.773E 02 -6.32E 0)1 CT? SLOPE-NO DATA

PSI! AT 71- 0.01,495 9 BOWER RATIO
PS I) A T 7j! 0 .033844 (to uit,
PSI? AT 71 0.039795, 0 .04)1
PSI? AT l2s O.R7'053A

" GENERAL CONSTANTS; MISCELLANEOUS

VON RARMAN RA!SITATION PROFILE PROPILE ROLE RULE - --------
CONSTANT ACCELERA TION TUR.PRAHDTE TUR.OCHMIDT SEN HEAT MOISTURE AIR DENSITY
(No on.ots) (M/sero 2 ) MUMMER MUMMER TRANRCIEP. TRANSF.COEF. (Rq/53)
.4 9.7959 0.74 R.74 0.92K-OX 1.32E-03 1.2274

" GENERAL MOTFS. AIR SPECIFIC HCNT

A'crac .. onoitO~t......e IFor -. 5uloeet? of Profile Slope and/or Partial Derivative. )I TeaI./R K I.

SHI-5SH2- 0/- .D9F-3 Rq/Rq. WATER LAT HEAT VAR.
PTE)-PTE2- -/- .008 OR). I lTc. .1M1g)

.5.9005 (05

" CONTINUED ON NEXT PAGE 32



RUN NUMBER: 7905021630 MARINE SURFACE LAYER PRINT DATE: I1 JUN 1980
START TIME: 16:31:40 PST NRL HICROMETEOROLOGY DATA SAMPLING RATE (ALL CHANNELS): 6/Men
START DATE: 2 May 1979 (DAY 122) SAN NICOLAS ISLAND, CAL DATA AVERAGING PERIOD: 30 Min

* ESTIMATED MICROMETEOROLOGICAL PARAMETERS AT TEN METERS:

AIR TEMP. WIND SPEED DEW POINT TEMP.STRUC. BAR.PRES. BULK MT TEMP AIR-WT TEMP POT-WT TEMP VIR-UT TEMP VPOT-WT TEMP
(Celsius) (Meter/see) (Celsius) (Ke.nM-2/3) (Millibar) (Celsius) (Kelvin) (Kelvin) (Kelvin) (Kelvin)
12.877 8,97 9.98 NO DATA 1012.59 13.672 -0.795 -0.697 0.519 0.617

HEIGHT POT.TEMP. VIRTEMP. VPOT.TEMP. ADSHUMID. REL.HUMID. SPEC.HUMID. VAP.PRES. S.VAP.PRES. REF.INDEX
(Meters) (Celsius) (Celsius) (Celss) (Kq/n3) (Percent) (XS/Xg) (Millibars) (MilIlbars) (Eel.vM-2/3)
10.00 12.975 14.191 14.2R9 9.281E-53 82.56 7.561E-03 12.251 14.839 HO DATA

BULK AERODYNAMIC CALCULATIONS BASED ON ABOVE ESTIMATED VALUES AT TEN METERS (FRIEHE ET AL,197R):

INFERRED FLUX PARAMETERS INFERRED INFERRED MEAN VERTICAL
STABILITY (.UP -DOWN) SCALING PARAMETERS VELOCITY COVARIANCE MISCELLANEOUS

CRAD.RICHARDION NUMBER MOMENTUM FLUX FRICTION VELOCITY WITH LONG. VELOCITY AIR DENSITY
(*=Stable,-Unstable) (Nt/ m2) (Meters/sec) (Me ter2/sec2) (Kg/ 3)
-0036 AT GMH -1.21E-01 3.137E-Gi -9.843E-02 1.2276

GEOMETRIC MEAN HEIGHT HUMIDITY FLUX SCALING SPECHUMID, WITH ABS. HUMIDITY AIR SPECIFIC HEAT
(Meter) GMH=(ZInZ2)I/2 (Kg/sec m 2) )Kg/Kg) (Meter Kg/sec n3) )ITcal./Kq Eel.)
12.99 3.01E-S5 -7.813E-o5 3.009E-05 2.4163E II

Z/L AT GMH LAT.HEAT FLUX SCALING POT.TEMP, WITH POT.TEMPERATURE WATER LAT.HEAT VAP.
-0.045 (Watts/n?) I(elnit) (Meter Kel/sec) (ITcal./Kg)

7.43E Il ,473E-02 7.75RE-03 5.9003E 05
Z/L AT 10 METERS
-0.034 SENHEAT FLUX ROUGHNESS LENGTH VAP.PRES.AT UT LEVEL

(Watts/.2) (Meters) (Mill Ibr
MONIN-OBUKHOV LENGTH 9.63E 0 9.466E-05 15.648
(Meters)

-2.906E 02 SKY AND SOLAR HEAT FLUX DRAG COEFAT I0 METERS ABSHUMID.AT WT LEVEL

(Wat ts/ 2) (Dimensionless) (KQ/"3)
-I.24E 02 1.220E- 3 11SE-O2

TOTAL HEAT BUDGET FLUX BAR.PREX.AT WT LEVEL
(Watt s/2) (MillibarI
-3.97E 01 1013.79

BOWEN RATIO
(nto units)

0.130

* MEASUREMENT ERROR ANALYSIS OF PARAMETERS LISTED IN PERCENT MEAN ERROR AS COMPUTED FROM CONSTITUENT MEASUREMENT ACCURACIES.
TOP ROW ARE PROFILE ERROR VALUES AND BOTTOM ROW ARE BULK AERODYNAMIC ERROR VALUES. ALL VALUES ARE APPROXIMATE AND ARE nnr-":

GRAD.RICH. Z/L MOMENTUM LAT.HEAT SENHEAT SKY RAD. TOTAL HEAT BOWEN FRICTION SCL.SPEC SCL.POT. ROUGH. DRAG
NOAT GMH AT 10M FLUX FLUX FLUX FLUX FLUX RATIO VELOCITY HUMIDITY TEMP. LENGTH COEF.

205% 205% 126% 174% 174% 6% 55% 348X 63Z 111X 111% 831 1261

202% 202% 46% 44% 130% 6% 17% 173% 23% 67? 1531 43% 40%

. CONTINUED BELOW

RUN NUMBER: 7905021630 MARINE SURFACE LAYER PRINT DATE; 11 JUN 1980

START TIME: 16:31:40 PS NRL MICROMETEOROLOGY DATA SAMPLING RATE (ALL CHANNELS): 6/Mis
START DATE: 2 May 1979 (DAY 122) SAN NICOLAS ISLAND, CAL DATA AVERAGING PERIOD: 30 Min

n COMPOSITE PROFILE AND BULK AERODYNAMIC DERIVED PARAMETER VALUE WEIGHTED AS A FUNCTION OF THE ABOVE RESPECTIVE MEASUREMENT ERRORS
WITH THE LOWER LIMIT OF THE CORRESPONDING MEASUREMENT UNCERTAINTY INDICATED IN I 1:

FLUX PARAMETERS

STARILITY (+UP,- DOWN) SCALING PARAMETERS

GRAD.RICHARDSON NUMBER MOMENTUM FLUX FRICTION VELOCITY
(+Stable,-Unstabl) (Nt/n?) (Meters/ se"
-0.023 10.021 AT OMH -1I1SE-0l 16.55-021 3.094E-XI 16.OE-021

T.OMETRIC MEAN HEIGHT HUMIDITY FLUX SCALING SPEC.HUMID.
(Meter) GMH=(ZInZ2)I/2 (Eq/sec n2) (kq/Kq
12.99 2.8RE-5 [R.E-X1. -7.299E-65 (3.IE-051

Z/L AT GMH LAT.HEAT FLUX SCALING POT.TEMP.
-0.a29 1[. 0I (Watts/2) (Kelvin)

7.11E 0I 12,0EnIII -I.414E-02 (2O0E-021

7/L AT 10 METERS
-0.022 (o.02) SFN.HEAT FLUX ROUGHNESS LENGTH

(Watts/ ?) (Meters)
MONIN-OPUKHOV LENGTH 6.54E X 13.SE+00] 8.891E-65 16.OE-05
(Meters)
-4.462E 02 SKY AND SOLAR HEAT FLUX DRAG COEFAT 10 METERS

(Uatts/Om) (Meters)
1.24E 02 12.E 011 I,.2/iL-oi 14.02-041

TOTAL IIFAT BUDGET FLUX
(Wetts/s2)
-4.53t 0I 1 3.017011

BOWEN RATIO
(sn units)
0.100 10.081

a DOFFERENCE BETWEEN THF PROFILE AND BULK APRODYNAMIC DERIVED PARAMETER VALUES AS COMPUTED VIA THE STANDARD DEVIATION FROM EITHER THE
ABOVE WEIGHTED COMPOSITE VAL1E OR MFABUREMENT UNCERTAINTY VALUE (WHICH EVER ABSOLUTE VALUE IS LARGER). ALL VALUES ARE
LISTED IN PERCENT DIFFFRENCE AND ARE " or-%

GRAD.RIFH. Z/L MOMENTUM LAT.HEAT SEN.HFAT SKY RAD. TOTAL HEAT BOWER FRICTION SCL.SPFC SCL.POT. ROUGH. DRAG
MO.AT fTH AT I0M FLUX FLUx FLUX FLUX FLUX RATIO VELOCITY HUMIDITY TEMP. LENGTH COEF.

T 54 6z 13% 936% OX 29% 47% 3% to% 46% 10% a,

5 END OF DATA ROM 33



MARINE SURFACE LATEX MICRGMETEOXOLOGICAL EXPERIMENT

NAVAL REFSEARCH LAE.)RATOXY
APHGSP HEX IC PHYISICS BRANCH

MARINE ATMOSPHENT C RELSEAR CH STATION
SAN NITCOLAS ISLIAND,' CALIFORNIA

. * . . MI CXRMETEORSLDGTCAL DATA x

RUN NUMBER; 7905021700 PRINT DATE- I I N16STAR I ME; 17; 2; I P9 T DATA SAMPLINMG RAtS TALL CHANNELI): 6/Min
EN D TI ME. 17:32;110 PSI DATA AVERAGING PEMLOD: 30 Mon
STIART DATE: U 

M
R 1 979 (DAT 122)VD) NOMENCLATURE: I=UPPFR LEVEL, SzOWEN LEVEL

*ANALOG C HANNE L RAW DATA (AVERAGE UC

No.00 NX.0I o. .02SIU N-.03 NASA4 No.05 N-016 N..07 N..08 N-o.
VOLT.REF.A TEMP.STRU. TE MF.STC, DEW POINTI DEW P0,1NI? WIND SPEEDI WIND91SPEE D? BAR.PRET.? SKY RAL. WIND DIR.

6.2 05 0.001 0.01 5.073 5.097 5.117 4.904 4 764 0.444 4 .796

No.1 N-11 No. 12 No.1 No.H 14 No.15 No."6 No.17
BOLE UT TEM A 3F REQUE NCY A C V OLTAGE MANUAL FLAG ZERO. REF. SP A RE A SPARE B VOLT. REF.B

3,994 3.857 2.525 0 0501 0.001 0 .0 1 0,001 6 .2

*DIGITAL CHANNEL RAW DATA (AVERAGE); ESCARPMENT DATA, FIELD CALIBRATION AND WIND SPEED ESCARPMENT CORRECTIONS:

No. No" Up WIND NEAR UPWIND LAND DPIECAL DRUECAL WTBECAL WSIEC WSUEC
AI R TEMP.1 AI R TEMP.? HEIGHT/LENGTH PATH (Me ters) (VoaltS) (VotI's) (Volts) (Co. fE.) 1C oeRf.)
1411 126624 1421 127657 0.157 (5 1 -0 .0 19O 0.00 100 0 0193 0 .959

oSYSTEM HOUSEKEEPING PARAMETERS TRANSLATED INTO ENGINEERING UNITS:

MANUAL FLAG ERROR COUNT DATA EASE VOILT.REEDE V VOLTREE DES ZERO REE.DEV AC UOL.T.PLUS AC FRtOPFLUS AC VOLTAGE AC FREDUENCY
(scsl Nosca-s (Noscans) A(Ho,).SISV) B(No.L.515V) (No.).002V) (No.)V) (N.0)1H7) (SAC) (Ho)

0 I LAO S a S I a 1 15.2 596

* OBSERVED MICROMETEOROLOGICAL PARAMETERS (INCLUDING TOE AROSE CAL. AND ESCARPMENT CORRECTIUNS) TRANSLATES ONTO0 ENG IN EERING UNITS:

AIR TEMP., WIND SPEEDI DEW PSINT TLMP.STNU'C,I WIND DIM. DAR.PRES.I SET RAD). BULR AT TEMP MEAN AIR TEMP

(CeLsoos) (Heter/sec) Isoosu0) ( Ee.o.M-2/3) (DSeg Troe _ M~ (ATM) (Cellsoos) (Ec ,Lon)

1 2 .6 6 2 9 .8 6 9 . 8 N O D A T A 3 0 . 0 1 . 0 6 1 9 E 0 1 1 3 6 3 6 2 8 6 7 0

AIR TEMP.U O SPEED? DEW POINT? TE MP.S TRSC.U TIDE TABLE BAR PRES.2
(Celsios) (Meter/sec) (Ceosoos) KEe.oRM-2/3) (MIeter. MOLI) (Moillobar)
12.766 9.23 10.06 NO DATA 0,15 1012.70

- CALCULATED MICNOMETEOXOLOGSCAL PARAMETERS:

HEIGHT,s 21 POT.TEMPI1 VIR.TEMP.I V.POT.TEMP.I ABS.HUXII.1 REL.HUXI0.I XPEC.HSMID.1 SAP.PRES.I S.SAP.PNES.I REF.INDEX I
(Metes (Celsios) (Celsoos (Celsoos) )XKq/n3)0 (Percent) (RN/EN) (MoIlobar) (Mo11olar) )Me1.N-U/2
I.35 (2.64? 13.975 14.155 9.27 4E-3 S83.69 7.556E-03 I12.233 14.66 NO DATA

HEI, 2Z2 PXT.IEMP.2 VIR.TEMP 2 VPOT.TEMP.2 ARS.HUMIS.2 RECHUMID.-? SPEC.RUMID.2 VAP.PRES.U '..'AP.PXES.2 REF.INOLS 2
(Mtr) (eos )Celsoous) (CeIsoos) )X5/ m3) (P rC.ntL (E/M9) (Mol ob ar) (Molloar ) (EeI ,oM-23)
9.20 (U.56 14.087 14.17? 9.332E-1 03 1 59 7.9E-0 2.31 4.733 0DT

o CONTINUED BELOW

PRINT DATE: !II JUN 1980
RUN NUMRER; 7905021 701 MARINE SURFACE LATER DAT A SAMPLING RATE (ALL CHANNELS): 6/Ron
STARTI TIME : 17! 2: I PST NNL M IC ROMFEONDOLGY DATA AVERAGING PEIRIO0D: 30 Min
START DATE: 2 May 1979 (DAY 122) S AN NIC OLAS ISLAND, CAL NOMENCE ATIURE LUPPER LEVEL, S-LOWFR LEVEL

o PROFILE CALCULATIONS BASED ON ABOVE OBSERVED AND CALCULATED VALUES )BUSINGEN,1973);

FLUX PARAMETERS PROF ILE S' UPEL

STAIILITT (n =UP,--DOWN) SCALING PARAMETERS PARTIAL DERIVATIVES )OSINCR.WITH HEIGHT;

SRAD.RITHARD-n NUMBER MOMENTUM FLUX FRICTION VELOCITY GENERAL FORM:DN/DZ= GENERAL FORM 'N SLOPE-
)c St a be,--UtstaSle) N t/Ml2) (Meters/nec) L)NI-NU)I/lLt)ZI/Z?)o IULnUI-PSI)-)LnUU-_PSIH/)
-1. 1 0 ATI GAO -1.RI1E-OF 3.844E-01 ) IZ)02)112) ( NI-NUT

GEOMETRIC MEAN HEIGHT HUMIDITY FLUX SCALING SPEC.HUMD. N=WINDMSP'E.ED P/nec) MOWIND S PEED (tsc
(Meter) GMH=)Z U2)I/U (R/scM (RN/RN ZHEIGHT (Meters U-ZHEIGHT (Mt Vert.oos
12.99 .. 4E'D12 6.447E-05 DWS/DZ= 7 .IE_02! PIS I I=:

2/L AT DM0 LAT.HEAT FLUXS E 0 0

-0.014 (W atts/nm2) SCALING PUT. TEMP. N-SPEC.MUMIDITY (EN/ANI N=SPEC.HUMIDITY (RN/EN)
7.5/Fl) (Ro not) HEIGHT (Meters) I-HEDG T (M) e.Aoos

Z/LoAT IS METERS -I.)UE-L DSH/DZ= -8.92E-06 PSI=P512

-0)R.S NHEAT FIVRUHESLNT SH SLOPE= -R.3HES03

-0 9(Meters) ZhHEIGHT (Meters) ZOHEIGHT (M) Ve.Aoos
SKT AND SOLAR HEAT ELLIS I1.949E-04 DPt/IZ= -ISE-Si PSI-P012

Z/& AT Z2(tt/) PTE SLOPE- -4.90E 01
-0.10 -(IRd9E/ II1

DRAG COEF. AT II METERS N:LtTEMP.STRUC.1EoM-2/3)
MONIN-ORURHOV LEN6LTH IOTA) MEAT BUDGET FLUX 'DoseonsoI. onlss) Z HE IGHT (ht) Ve t.is
(hoetels) Watts/MU2) ) NT.:1 P SIo.NONE
-9.54SF 02 1.8SF D I CT5 SLOPE-NO DATA

PSll AT Z1- 1.166430 BOWER RATIO
PSI NT 2: I 234639 (M0n Hos
P81 NT 2)- 1,1417).4 1.070
P81 AT I2 2 . 25

"GENERAL CONSTANTS; MU ZELLANEOUS

VON KRBMAN GRAVITATION PROFILE PROFILE RULR K RUL RE I ESTCONST ANT ACCELERATION T UR.PRANDTL T UR.XCHMIDT SEN HEAT MOITLEAIDNST
(No units) (Pt/seC 2) NUMBER0 NUMBER TR AMSF.CTFF TRANSE.COEF. (E/M)

6. .795 9 6.74 0.74 0. F-3i IJE-0i1.27

" Gf PtRBAL. No TES: AIR PECIFIC HEAT
Asooroocll1ltatoott conceded for .. Mes~nt of Profole Slope atnd/or Partoal Derlttlo. I c1 ./E Ee.)

SM) -942" 0/- IRE-i R
8
/Rq. WATER LA) HEAT SAP

" COINTINUED ON MNT PAGE 34



RUN NUMBER: 7905021701 MARINE SURFACE LAYER P RINT DATE: IT JUN 1980
START IIME : 17: 25: I PST NR L MI r2ROMETEUROLOCY DATA SAMPL ING RATE CALL LNHANNLiS(. 6/MiS
START DATE: 2 liay (979 (DAY 122) SAN N ICOLAS ISLAND, CAL D)ATA AVERAGING PER IOD 3a M_

- ESTIMATED MICROMETEORSL(SICAL PARAMETERS AT TEN METERS:

AlI EMP. WIND SPEED, DEW ,,POINT TEMYSTRUC.' BARPRES. 1ULK1 WV.TEMP AIR-AT TEMP PUIT-WI TEMP SI1R-WV TEMP V POT-WY TEMP
( Celsou) (Meterec (Cefsius) (Re.s-.M-2/3( (Millibar (Celius ) 1 1u1 n (Relun) (KelIn, ) (enI v"n)
1 2.153 9 .30 1 0.a5 No DATA 1 012 .60 13.636 -0.8033 -I.7R5 () 437 0.535

HEIGHT POT.TEMP VIRTEIM. V.POTTMP. ABS.HU1MID. RELNUIMIDl SFECHUMID. YAPPRES3., S.VAP.FRES, HEFINDES
(Meters) (Clsu (Cl I (C.~is )Kg "/s3' (Peret R/g (M iibars) lb (Ni Iors RltM-2/3)

11.0 (2.81 (4.073 1 4.71 HI.326E-03l 03.6- 7,593E -03 1 2.3D5 1 4.72 0 NO DATA

NBULK AEROTYNAMIC CALCULArIONS BASED ON ABOVE ESTIMATED VALUES AT TEN METERS (FRIEHE EV AL,197A(;

I NEEFRREIT FLUX PARAMETERS INFERMED INFERREDT MEAN VERTICAL

STABILITY (.Up, -DOWN) SCALING PARAMETERS YCLOCITV COVARIANCE MISCELLANEYUS

CRAS.RICHARDSON NUMBER MOMENTUM FLUX FRICTION VELOC:TY WITH LONG. VELOLCITY AIR DENSITY
)Stable,-UnstbI (Nt/c?) (MeerS/Ne7) (Mc I eri/sec2) (Kg/M)
D1.35 AT C'N -I.3.E-01 3.25E2E501 -(ShE-I 0126

GEOMETRIC MEAN HEIGHT HUMIDITY FL~UX SCALING SPEC HUMID. WITHAB'S./HUMISIIY AIRCSFVLIFIL HEAT
(Metr GMR21522)1/2 (RNK e e2M( '~/g (Mete _Mse 3)1 (I./Kg Kel1
12.99 3.03ES05 -752'f:CV 4.3EI .4602I

OIL AT ONK LAT.HEAT FLUA SCALING POT.TEMP, WITH PITTTEMEATURE WAIlER LATHEA T YAP.
-0. 044 (Watts5/ M;?) un (Meter, K .) /5ec (I caL I./K2)

I.7.49E 01 -2.657E- 02 8.720L-) 1.Uc IT
Z/C AT 10 METERS

P-0. 034 SEN HEAT FLUX ROUGHNESS LENGTH VAF FOES AT AT LEVEL
)Watt/2 (Neters) (Mu))~b I~

HONIN-OBUKHOV LENGTH lOSE oI I, 4 E -4 15.61
(Meter)
-2.9DAE 02 SKY AND SOLAR NEAT FLUX DRA G COFAT ID METERS AOS.HUMID AT WT LEVEL

(W.ts/, )iensinnless) (Kg/ .3)
-6.l9E OI I.4-3 I .)RaIE-02

TOTAL NEAT BUDGET FLUX BARPRES.AT AT LEVEL

(W at Is/"?)2 (M (11ubar)
2,.39E I)1 1 013 80)

BOWEN RATIO
(n. units)
0,1 45

"MEASUREMENT ERROR ANALYSIS OF PARAMET ERS (TOSTED IN PERCENT MEAN ERR OR AS COMPUTED FROM CONSTITUENT MEASUREMENT ACCURACIES.
TOP ROW ARE PROFILE ERROR VAL UES AND BOTTOM ROW A Re BULK AERODYNAMIC ERRO0R VALUES. ALL YALUES AR E APPROXIMATE AND AR E r

ORAD.RICH. 2/L MOMENTUM LAT.HEAT SEN.HEAT SKT BAD. TOTAL HEAT BOWER FRICTION SCL.SPEC SCL.POT. ROUGH. DRAG
MO.AT 0MM AT TIM FLUS FLUX PLOY PLUS PLUSX RATIO VELOC ITY HUMIDITY TEMP. LENGTH CUEF

143X 143% 100% 157% 116% 6% 83% 273% Sox (IRS 66% 70% 100%

194X 194% 46% 44% 122% 6% 24% 166% 23% 67% 145% 43% 40%

" CONTINUED BELOW

RUN NUMBER: 7905021710 aMARINE SUR FACE LATER PRINT DATE: 11 JUN 19B0
STAR INE 17 : 0 POT MML MI ROMETEOROL OGY DATA S AMPLING RATE (ALL CHANNELS):(/i
START DATE: 2 a1979 (DAY 122) SAN NICOLAS ISLAND, CAL DATA ATEHAGINGPRS:IMi

"COMPOSIT E PROF ILE AND BUL K AERODYNAMIC DERIVED PARAMETER VALVE WEIGHTED AS A FUNCTION OF THE ABvOVE RESPE CTIVE_ MEASUREMENT ERAORS
WITH THE LOWER LI MIT OP THE CORRE SPOND ING MEASUREMENT ((ACERTAI NTY INDIC ATED I)1N I I

FL UX PARAMETIERS
STABI) ITT C-L(P,-DOWN( SCALING PARAME TERS

GR!SRICAROsONtNUMBER MOMENTUM FLUX FRI.CTION VELOCITY
+nuStab IT 7Uesa ble) (Nt/cT) Meters/_e)

-.. 21 1[.021 AT GMH -1 4SF-Il 16lE-I/I 31459E-01 T6.E 0,

GEOME TRIC MEAN HEIGHT HUMIDITY PLUS SEA) AL SPEC HUMID
(Meteor) GMH0Q1e 22)(I/ 2 ( Kg/sc M

2
, (Kg/ Kg)

12.99 3.04E-05 (8 TE-D6I -7 ITEI (5r3 OE at'1

0/C AT 09K LAT.HEATPLUS SCALING POT TEMP
-0.026 10,021 ("Wat/clI (KelIn1 )

islE~ pi T?1.I)EiII -T.591E-02 (2.0E-02(
O/L AT 10 METERS
-0,0 20 (0 .021 SEN.HEAT PLUS ROUGHNES'S LENGTH

(W aITs/c) (Meters)
MONIN-OBURHOY LENGTH 79SF SO )3.SEtXII I 432E-04 16.UE-S5(

-4.905E 02 SKY AND SLRHEAT FLUU DRAG COPE AT 10 METERS
(Watts/c?) (Meters
6bI9E 01 1(. DE-011 1 41 A): .IE-OHI

TOTAL HEA BLUDGET PLUS

2,27F 01 hoEd) I

('OWEN RAIOII

0.116 10.081

DIEFERE NCE BETWEEN THE PROF ILE AND BULK AERODYNAMIC DERIVED PAWAM( TER YALUIT AS COMPUTED VIA THU STANDAKID DiSTATION FROM EITHER THV
ABOVE WEIGHTE CMPOSITE VALU OR MSBMKNT UNCEATAINTY VALUE (WHICH EVER ABSOLUTE VALU0E ISC LAR GER) ALL VAL OES ARE

.ISTED IPERCENT DIFFERENCE ADAE ir

GRAD.RICH. Z/LE MOMENTUM tAT HEAT SEN HEAT Skt MAD VYTA) N4EAT POW(1N FRI
T
TIYN SCC bPFC SC PUT ROtGi FRAU

NMOA T 0MM AT (IN F: ((S F) I(( F: (S X (U I tu ((0 RAIO l UIUCT ff :IST TE1 LVNAH vCOIL)

60% 50% tOO TX 1T1% D% 10% 3j5 n5 80 41% 3)5

5 ENDS Of DATA RIJN 35



MARINE SURFACE LAYER MICROMETEOROLOGICAL EOBEMIMEI

NAVAL R ESt ARCH LABORATORY
AT MOSP HER IC PHYSICS BRANCH

MARI NE ATMO'SPHE RIC R ESEARC H STATION
SAR NICOLAS ISLAND, CALIFORNIA

. . . . MICROMEEROLOCICAL DATP. ...

RUN NUMBER: 790502I730 PRINT DATE: II JUN 1988
SEAMY TIME: 17:32:20 PST DATA 0AMFtE.IRG RATE (ALL CHANNELS); 6/Mon
EN) I ME: IXB; 2:3 Ps)" DAT A AVERAG ING PER JULD: 3)0 Mon'
START DArE: ? Hay 1979 (DAY 122) N OMENCLATURE; I.UPPER LEVEL, 2=LOWER LEVEL

AsAl ((C CHANNEL RAW DATA (AVERAGE ODC(:

No.0) No) No.1 N.03 No-14 No.05 No.06 No.)? No.08 N,.09UOTREH TEMP.STRUC.( TEMP.SYAOC.2 DEW P0lNTI DE (INTO RIND SPELDI WND SPEEDO BR P RES.2 SKY HAD. WIN DIR..
co2lD 0.0 01 0.00 5 .1 1 .12 .4 4.26o 4.797 1. 119 4.8?'1

N.) No.'1 N. 12 N,.13 N-.14 N".15 No.16 H..37
(,ULL WY (EMP AC FR EQUENCY AC VO ITAGE MA NUAL FLAG ZERO RF. S PARE A SPARE B VOLY.REF.B

3.967 3.861 2 0524 0.001 0.001 0.0 01 0.0 01 6.0t

NDIGITAL CHANNEL RAW DATA (AVERAGE): ESCARPMENT DATA, FIELD CALIBRATION AND WIND SPEED ESCARPMENT CORRECTIONS;

No I NB. U IPWIND NEAR, ((PWIMN) (AND DPIVCAL DP2ECAL ATEFCAL !851C 6550EL
AIR TEMP.1 AI R TEMP.? HEIGHT /LENGTH PATH)(Me Ie rs ) (Vol ts)I (Volts) (Volts) 'CoeffI (CoefF.)
1411 (25438. 1421 106464 0157 103 -0 .009 U.11 DoD aal 0.93 0.959

oSYHTEM HOUSFKEEPING PARAMETERS TRANSLATED INTO ENGINEERING UNITS:

MANUJAL F(LAG ERROR COUNT DATA DASE VOLTHEE .1EV VY(S.T.RFEEDEV ZERO REF.DEV AC VOLTEL)) AC EREQEFLU) AC OCLTAGC AC. FREQUENCY

(oscnIs (Noscuos) (Noscan) A(No ().1)5) B)No,().IOSV) (N.,.0)2V) (Ni.)bO) (No.(IHt) (VAC) (HV

" OB'SERVED M(CRUHETEOROIOCOCAL. PARAM(ETERS (INCLU)DING THE ABOVE CAL. AND ESCARPMENT CORRECTIONS) TRANSLATED INTO ENGINEERING UNITS:

AIR1 TERP.I WIND SPEEDI SEW POIINT! TDHP.STRUC.I WIND DIR. BAR.PRES.I SKY HAD. RU) K WT TEMP MEAN AIR TEMP
(ClIu') (Me, erser) (CeIus), 6e1 .M-2/3) (D eg .True) (MolloIbo.r) (Watt/n2 (C eIus (_1 1eloin)I(2.544 8.05 (0 21 NO DATA 308.9 1011.81 t.E01 13.. 610 2.755

All TEMP.? WIND SPEED2 DEW POIT?1 TEMPOFTRCTD FAL BAAS.
_Clous (MOcte/r) (CelsI (K e I MR-2/3) (Me.te MSLl (Millob ar)

12.646 0.04 10.23 NO DATA 0.13 1 01.91

* C:At C)JL AYES MICR)JME((AOOLOIOICAL PARAMETERS:

HEIGHT, 71 POT.TEP1.! OIR.FFRP.I Vj.POY.YEMP.I ABOS.HUMID.I REL.HUHID.I SPEC.MLJMID.I VAP.PRES.I S.OAP.PMED.1 MEP.INGEX/I

(Mtes (Clis (Ces I (CelIuS) (Kg/n3) (Percent (RN/RN ) (MRiLhb ar (ler) (Re1". l I .IR-2/3)
10.351 10.724 13.076 14.056 9.41I8E- 03 00 .59 7 .66'9F-13 (2.417 14.507 N(4O DATA

HEIGH.T, 27 POTTEMIP.? VIR.ELMP1.T VPOTTEMRP. 2RBS.HUMID1.T REL.,H0MID.O SPECHUMID.? TRP.PRES.2 S.VAP.PRES.;' REFINOED 2
(Meter) (Celius (CelIus)I (Celsis) )K/3) (Percent) (Kg/Kg) 1(11l1i'ar, I M IlliarI (KeIoM -2/3)

92 12.737 T.90 14.072 9.444E0 051 .6SHE13 12.4t,6 14.62 NO DATA

* CONTINUED BELOW

PRINT DATE : 11 JUN (980
N UN NUMIR: 7905021730 MARINE SURFACE LATER DATA S AMPLING RATE (ALL C-HANNELS). 6/Mit

ST ART TIME: 17:32:0 0 POST RRL MICROMETEOROLOGY DATA AVERAGIN PERIOD: 30 Hon
STRT DAT E: 2 May 1979 (DAY I22) CAN N ICOLAS ISLAND, CAL RORRRCLATIUR E: T))1PPER LEVL, O'LOWER LEVEL

oPROFILE CALC)((ATIONS BASED ON ABOVE OBSERVED AND CALCULATED VALUES (BUSIRGER,1973):

FLUT PARAMETERS PROFILE SLOPES
STABILITY n =UP,_=DOWN) SCALING, PARAMETERS PARTIAL DERIVATIVES (O-INCR.MITH HEIGHY)

GRAD.RICHARI(TON NUMB4ER MOMEFNTUM FLUXO FRICTION VELOCITY GENERAL FORR:DN/DZ- GENEIRAL FORM: 'N'SLOPE'
)+Stalle, -U-ta6bI e (T/nm2) MHeleroS/sec I )RI-N2()T/ Ln)(Z1/Z2~ I. (LnOT-PSI)-TLnO-PSI)111/
-0a.01a AT OH -I+07E-0l 2 .974E-01 )Z1.002(1/2) INI-N21

GEOMETRIC HEAR HEIGHT HUMIDITY FLUX SCALING SPEC.HJMD. NuWOND SP EtED OM/sec) A=WIND SPEED cH/-e)
(Meter)C GH.)Z172)1/1 (A/scn7g/Kg) 7HEIGHT (Mer Z=HEIGHT (M) Vert.Aoos

10.9 O.3E-)5-6.557E-05 IWO/DO. SOE-o PloS
WS SLOPE' I.35E 00

I/L A T H LAD HEAT ELUX)
-0.0a23 (Wa tts/n?) SCALING POT. TEMP. N-SPEC.HUMIDIY )Kg/Eq( N=SPEC.HOHIDITT (eq/Kg)

5.RIE 01 (RebooT Z=HLIGRT (Meter) ZHEIGHT (R) JertA.os
Z/L AT 10 METERS -I1.0 62E -02 004/0= -B. 9 2 E-06 P I=PS12
-0. 017 f;EN *HEAT Pt 11 SM SLOP E= -.M2E 03

(Watts/nO)
2/LAY 71 3 aET ROUGHNESS LENGTH NPO.EMP.(Relvin) NPGT.TEMP. Ikliin(-I.) 3T (Meter) 7=HEIGRT (Mters) Z=HEIGHT (H)M rtAi

SKY AND SOLAR HEAT FLUX 7.591-05 DPT/DZn 4I ,44E-0 PSI!PSI?
7/L A) Z2 (W atts./n2) PYR SLOPE -5.09F 01
-T.1016 -1.66E 01

DRAG COEF. AT I0 MEYERS N:LTEMP.STMUC.(RoM-2/3)
MONTN-OBURHOV LENGTH TOTAL HEAT BUDOI.T FLUX (DL ...... leoo ZHEIGHT (M) VP-mAxi
(Mete rs) (Wants/nO) (.4cc u.I PS5I-NONE
-S.T7:1E 00 4.61EF CT CT? SLOTPE-NO DATA

PS11 AT 71= 0.105311 ROWER RATIO

PS '1 AT 72-' l 00561H(5 (no Int.

PSI?2 AT 7(Z 1. 065240 0.066
P512 AT 1?' 1 0134269

SGENERAL (CONSTANTS: MISOCELLANEOUS

V(ON RARMAN GRASITAT ION PROFILE PROPF)LE but H RULK
ONSTANT ACCE)EMATTON TUM.PRANBYL TOR.SCMMIDT YEIN HEAT MOIST URE AIM DENSITY

NocoNI (M/oc I I NUMBER HUMMER TMANSF.EI)FF. TRANSE.COPE. 9M/n3)
0.4 9.795,9 0 .74 0.74 .92,F-03 1.3 2E -03 TOM

1N EMA. NOTES. AIR SPECIFIC HEAT
Accr.. lonttoecee fo esrnn f Profile Slope and/or Partial Be,-l ictocOTralI/Eg Eel.)
Cinpottmo exo!.. ted' A ietion of: 2.4166bE MO

S41 SH2 -/- .08F 3 Kg/Kg. WATEM LAT HEAT VAP.
(ID IT . 11Hg
5.9011T

*CONTIRUtr amO NEXT PAGT 36



RUN ROARDER: 79150217311 MARINE SUR FACE LAYER PRINT DATE: IT JUN 1980
ST ART TIME : 17:32:20 PST NRL MI LROMETK(ROLOOT DAT A SAMPLING RATE (ALL (INANNELS) 6 I/MiP
START DATE: 2 May 1979 (DAY 12) SAN NICOLAS ISLAND, CAL DATA AVERAG ING PERIOD. 30 Min

fESTIMATED MICROMETEOROLOC1CA PARAMETERS AT ICR METERS.

AIR TEIMP. WI.1ND SPEED) DEWIPOINT TEMP.STRUC. ISAR.P RS., SULK WI TEMP AIR-Wf TEMP POT-WI TEMP VIR-aT TEMP SPO0T-WI TEMP
(Celsis) ete/s) " (Cels"T ITE M-2/3( (MillIar (Celsius) (K.lin IYln (KelIn IKn~y

12,6314 81.10 10.22 NO0 DATAI 1012.81 13.610 -o1.116 -0,87. 0.9 IT.417

HEIGHT POTTIEMP. VIRTEFMP. V,PUT.TFMP. AIS.HUMID, REL.HUMID. SPEC.HUMID. VAP.PRES. SYAP.PRES, REFEINSEX

(Meters) (CelSs.I (Celsus (Celiunl) (Kg/n]) (PercniT (K/KR) (Millibar) (Millibas (KeI.nM-2/3(
(5.00 12.732 13.969 1 4.0 67 9. 441E-03 85.24 7.682E-03 1 2.45 2 1 4.608 NO'4 DATA

*u MIK AERODTNAMIC CALCULATIONS (BAXED ON ABOVE ESTIMATED VALUES AT TEN METERS (FRIEHE ET AL,1978):

INFERRED FLUS PARAM4ETERTS INFERRED INFERRED MEAN VERTICAL

STARSIL ITT )vI.P,- DOWN) SCALING PARAMETERS VELOC ITY COVARIANCE MISCELLANEOUS

GRAD.,RICHARDSON NUMBER MOMENTUM PLUS FRICTION VELOCITT WITH LONG.* VELOCITT AIR DENSITY
.tt1t4b e.,--UnsitabIe TNR/n2( (MetIers/ sac) (M.ete.r2/see2i ( KR/.A)

-0. 060 AT GMH -9 .38E-02 2.762K.0l -7 .6 29E-02 I .2289

GEOMETRIC MEAN HEIGHT HUMIDITT FLUX SCALING SPEC.HUMID. WITH ASS. HMJIDITT SIN SPECIFICeHEAT
(Meter) GMH)715-Z2)I/2 (Kg/sec .2) (K g/Kg) (MeI Tr KR /sec n3) 1)1TeaI./Kg Kel.)
12.99 2.5IE-I5 -7,359E-55j 2.498K-RB -.4166E 02

Z/1 Al GMN LAT.HEAT FLUE SCAL ING POT.TEMP. WITH PQT,TEMPERATJRE WATER LATNHEAT YAP.
-0. 072 Wats/MD) (K.itinn) (Meter, Rel/se) )XTcal.fKg)

6.17E 01 -3.090IE-02 8 .5 36E -53 .95y(I7E O5
Z/L AT IS METERS
-0. 056 SEN.HEAT FLUX ROUGHNESS LENGTH VAPPRESAT WT LEVEL

(Watts/nD) I(Met ersT (Mill ibar
MON;N-OIUKHOV LENGTH 1.06E 01 5 .911E -Q5 15,58

-IS80TE D2 SKY AND SOLAR HEAT FLUX DRAG COEF.AT 10 METERS ASS.HUM ID.AT WI LEVEL
I(Wat t./.2) (Toe-nTi ntless X g/ 3 1
-1.66E IT 1.164EK-03 1.178E-IL

TOTAL HEAT BUDGET FLUX SAR.PRES.AT W. LEVEL
(Watt s/pt) MIN Ilib ar)I
5.58EK0 1 0, IT.S 0

((OWEIN RAIOI

S0,172

" MEASUREMENT ERROR ANALYSIS OF PARAMETERS LXSTED IN PERCENT MEAN E RROR AS COMPUTED FROM CONSTITUEN"T MEASUREMENT ACCURACIES.
TOP ROW ARE PROFILE ERROR VALUES AND DiOTTOM ROW ARE RULK AERODTNA MIC E RROR VALUES. ALL VALUES ARE APPROXIMATE AND AREnr-

ORAD.RICH. 11/L MOMENTUM LAT.HEAT SEN.HEAT SKTY RAD. TOTAL HEAT SOWER FRICTION XCL.SPEC SCL.POT. ROUGH. DRAG
NO.AT GMM AlTOIM FL UX FLUX FLUX FL UX FLU X RTATIO VK LOC ITTY HUtMIDITY TEMP. LEN4GTH COE.

160% 161% 116% 167% 128% 9% 124% 295% s8% 109% 71% 78% T16%

187% 1875 46% 45% 115% 9% 34% 160% 23X 68% 138% 43% 40%

"CONTINUED IiE)OW

RUN NURSER: 79T552!1730 MARINE SURFACE LATER PRINT DATE : 1I JUN 1980
START T IMHE: 17:32:20 PUT NRL M ICRITMKEIROLOGT DATA SAMPLING RATE (ALL CHANNELS): 6/Mit
START DATE: 2 ay 1979 (DAT 122) SAN NICOLAS ISLAND, CAL DATA AVERAGING PERIOD: 30 Mit

"COMPOSITE PROFILE AND FUIRK AERODTNAMIC D ERIVED PARAMETER VALUE WEIGHTED AS A FUNCTION OF THE AbOVE RESPECTIVE MEASUREMENT ERRORS
WITH T HE L OWER L I M IT OF THE CORRET SPOND ING MEASUREMENT UNCERTAINTT INDICA TED I N 1 l

FLUX PARAMET ERIS
STABILITY I .Up,- DOWN) SCALINGPARAMETERS

C.RAI.RICARDTTOMNRUMBER MOMENTU)M FEUX FRICTION VELOCITY
_n~al-~nt~e (Nt/,D).(Meters/ee

-0.037 (6.821 AT VAN -9.76K-0? (6.80f-Q2 2.517E-SI 16.XE-S2I

GEOMETRIC MEAN HEIGHT NHUMIDITT FLUX SCALING SPEC.HUMID.
<A.ter) GMH (Z1eZ2)I/2 I/ M (g/e ft2 )q/Rg

12 .99 2.47K-IS0 IS.L 061 -7 .050E-45 13.IE-051

Z/L AT 5MH" EATNIE AT FLUX SCALING POT.TEMP.
-0.04, TX 12 .Wat5s/21 (Keliin)

6itlE RI 1 2.IEiTI -I.749KE-52 12.DE-02(
1/1, AT to METERS
-0.53 5 10.02)1 SENNEfAT FLUX ROUG HNESSi LENGTH

(WafttS/MD) M.RetrY.)
MON IR-OSUEHOV LENGTH 7.44E 0 a 13 OEil00l 6 .509EK5 [6.0r-051

-;2.859L 02 SET AND SOLAR HEAT ELUX DRA COFEPAT 10 METER
(Wtts/. I (eters)

66F 0I 1? lOt.l I I ::). INE-04NI

TOTAL T(FAT SUDGET FLUX

((WEN RAI 1(1
(n .1
0 ((95 to noi

DIPERENYF F TWEEN (HF PR01FILL. AND 5)))K A NRuDYNANYT DERIVID S PAfAMI (ER VALUES AS COMPUTEDOVIASTHE STA4NDAR D DEVTATIOR FROM EITHER THE
APTVE WE'IG-HTED Fr 7POSITI VALIIE OR MA'.I MEPIT UNLERTAlITY VAL),R (WHICH (VER ASSO)El~~f VALIYE IS LARGER). ALL VALUES ARE

ISTED IN PEREENT DIFt ERINCI AND ARE n-

GRTAD)RICH. 7/L HOME NKIM LAT ((EAT SIN HEAT SKt RAD. 10IAL HEAT SOWER FRILTION SC) SPEC SCL.POT. ROUGH. DRAG
NMO AT 5 MM AT ToMl FLUX Flux tI X0 ILUX KLUX RATIO VELOCITS HUMIDITY TEMP. L ENGTH CULFF .

'572 55% 72 15 45% al tOx 41% 4% 60 53% l13% .

EHD OF DATA RIIM 37



MARINE SURFACE LAYER MICROMEIEOROLOGICAL EXPERIMENT

NAVAL RESEARCH LABORATORY
AIOSPHERIC PHYSICS BRANCH

MARINE ATMOSPHERIC RESEARCH STATION
SAN NICOLAS ISLAND, CALIFCRNIA

* . . MICROMLIEORLUGICAL DATA N X * .

RUN NUMBER: 7905021800 PRINT DATE. it JUN 1980

START TIME; IS: 2:40 Pri DATA SAMPLING RATE (ALL CHANNELS): 6/Mon
END TIME: 1832:50 PST DATA AVERAGING PERIOD: 30 Mon
START DATE: 2 .. , 1979 (DAY 127) NOMENCLATURE: T-UPPER LEVEL, 2OLOWER LEVEL

* ANAL 0 CHANNEL RAW DATA (AVERA E (PC):

No.00 No'OI No,02 N .03 No.04 No.05 N..06 No.17 Nc.O No.X9
VOLF.REF.A TEMP.STRUC.I TEMP.SIRUG.2 DEW POINTI DEW POINTS WIND SPEEDI WIND SPEED2 BAR.PRES, SKY VA. WIND DI1

6.205 0,ice 0.001 5,091 5.111 5.309 5.061 4.790 -0.034 5,056

No.1t No.It N-12 No.3 No.14 No,15 N, 16 No.17
RULK Al TEMP AC FREQUENCY AC VOLTAGE MANIAL FLAG SF00 VET. SPARE A SPARE B VOLT BEE V

3.936 3.D73 2.523 0.001 0.001 00.1 0.01 6.205

o DIGITAL CHANNEL RAW DATA (AVERAGE): ESCARPMENT DATA, FIELD CALIBRATION AND WINP SPEED ESCAVPMFNT CORREIIUNS.

No.I No.? UPWIND NEAR UPWIND LAND DPIECAL DP2ECAL WIIECAt WSIEL WM/f).
AIR TEMP.I AIR TEMP.2 HEIGHT/LENGTH PATH(eters) (Voln) (Volts) (Toils) (of (Cooff.)

1411 123799 1421 124870 0,3 10 -0.009 0.000 0.000 U,992 U.St,

* SYSTEM HUUSEKFEPING PARAMETERS TRANSLATED INTO ENGINEERING UNITS:

MANUAL FLAG ERROR COUNT DATA BASE VOLT.REE.DEV VO)T.REF.DEV ZERO REF.DEV AC VOLT.FLUX AL FREO.FLUU AC VLTAf AL FREQ tNCT
(No.scans) (No.sans) (Noscans) A(No.).05V) B)No.1.005V) (NncI..2V) (No(SY' INo.I1:( (SAC: (Hi)

0 1 0 0 I I 115.2 59.87

o OBSERVED MICROMEFEOROLOGICAL PARAMETERS (INCLUDING THE ABOVE CAL. AND ESCARPMENT CORRECTIONS) TRA-..ATED INTO ENGINEERINC UNITS:

AIR TVMP.1 WIND SPEED1 DEW POINTI TEMP.SIRIUC.I INO. .E. "RPF .1 SKY RAD. &LL WT 7MP MREN 436 Al P

(Celsoos) (Meter/sec (Cels) l(.1l.oM-2/3 (Deq.Troe) (Mollibor) (W.tt/1-) (Celsoosl (Keloon)
12.380 10.22 10.10 NE DATA 316.9 111.82 4.78E g0 13.580 205.593

AIR TEMP.2 WIND %PEFD2 DEW POINT2 TEMP.STRUC.2 TIDE TABLE BAR.PRES.2
(Ce1ssus) (Metet/sec) (Celsius) (kel.,M-2/3) (Meler MSL) (Millo ar

12.487 9.45 10.14 NO DATA 0.10 1012.91

* CALCULATED MICROMETEOROLOGICAL PARAMETERS:

HEIGHT, Z1 POT.TPMP.1 VIR.TFMP.1 V.POT.TEMP.I APS.HUMID.I REL.HUMID.I SPEC.HUMIO.1 VAP.PES.1 S.VAP.PRES.I REF.INDEX I
(Meters) (Cellus) (Celsius) (Celsius) (Kq/nO) (Percent) (Kq/Kg) IMollobarI (Millober) (KeIoM-2/3)
18.35 12.560 13.701 13.881 9.350E-03 85.85 7.609E-03 12.322 14.357 NO DATA

HEIGHT, 72 PTIT,TILmP,2 VIR.TEMP.2 V.POT.TEMP.2 AVS.HJMID.2 REL.HUMID.2 SPEC.HUMID.2 VAP.PRES.L. S.VAP.PRES.2 REF.INDFEX 2

(Metersl (Gelsous) (Cels ) us) (Cesos) (g/M3) (Percent) (K/Kg) M9llbarI (MIllobar) (Kel.oM-2/
3
(

9.20 12.577 13.814 13.9.4 9.39TE-03 85.60 7.641E-03 12.386 14.469 NO DATA

CONTINUED BELOW

PRINT DATE: i1 JUN 1980

RUN NUMBER: 7905021800 MARINE SORFACE LAYER DATA SAMPLING RAtE (ALL CHANNELS): 6/Min
STA T TI ME: 18: 2;40 PST NRL MICROMETEOROLOGy DATA AVERAGING PERIOD: 30 Min

START DATE: 2 Ny 1979 (DAY 122) SAN NICOLAS ISLAND, CAL NOMENCLATURE: I=UPPER LEVFL. 2-LOWER LEVEL

PROFILE CALCULATIONS BASED ON ABOVE OBSERVED AND CALCULATED VALUES (BUSINGER,1973):

FLUX PARAMETERS PROFILE SLOPES
STABILITY (+4(P,-DOWN) SCALING PARAMETERS PARTIAL DERIVATIVES (-INCR,WITH HEIGHT)

- --- --- --- - --- ---.- - - --- --- -- - - -- - - - - -- -- -.. .. .. .. .. . . .. .. . . . .. . . .. .. . . .. . . .. . . .

GRAD.RICHARDSON NUMBEFR MOMENTUM FLUX FRICTION VELOCITY GENERA FORM:DN/DZh GENERAL FORM:'N'SLOPE=
(.-StabIC,--Unstable) (Nt/) (Meters/nent [(NI-N2)I/ILn(ZI/2)o (Ln ZI-PSI)-(LnZ2-PSI)t/
-0.009 AT GMH -2.66E-01 4.6480-01 (z21Z2)I/21 (NI-N I

GEOMETRIC MEAN HEIGHT HUMIDITY FLUX SCALING SPEC.HUO. N-WIND SPEED tA/sec) NWIND !-PELD (F/st)
(Meter) GMH(ZI22)1/2 (Eq/sec M2) (K/Kg) Z-HEIGHT (Meters) ZSHEIGHI (M) Vert.Aois
12.99 3.67E-05 -6.424E-5 DWS/DZ T .5E-02 PSI-PS1l

WS SLOPE 1 86 1 -01
I/L AT GMM LAT.HEAT FLUX

-0.012 Watts/tt) SCAIING POT. TEMP. N-SPEC NUMDITY (OlE5 ) N-SPECHHUMIDITY (0q/Kq)

9.0TF II (Reuln) ZHEIGHI (Meters) Z..IGN (M) Ver.Als
Z/L AT 10 MoTERS -I.400E-02 DSH/DZ- -8.9?E-06 PSI-ESIL

-0.119 0iENHEAT PLIX SN ',LOPE-8 41E 03
(Wdtts/,)

Z/L AT I 8.09E c0 ROUGHNERS LENGTH NPOT.TEMP.)Relvon) N-POT TMP (Reloon'

-0.017 (Meters) 2-HEIGHT (Meters) /HElHI iMl Vert Aios
SKY ND SOLAR HFAT FLUX 3.756E-04 DPT/DZ- -1.940-03 PSI-PSIS

Z/L AT Z2 IMbtW./ ) Pk sLtIP- 861 01
0.a00 4.78E 00

DRAG GOEF. AT 10 METERS NLnTEMP SIRL ,lo .Z3
MONIM-OBL)RHOV LENGTH TOTAL HEAT BUDGET FLUX (DioCnNiotIles) Z-EIG4TI M, Vert As's
(Meters) IW~tts/M2) , N//I u; PSNONE

-1.1E03 1.04E 02 C12 500'F-00 DATA

P11 AT It: 058166 BOWEN RATIO
PSI AT 2- a,0311H9 (no uniTs)

PS12 AT 21- 0.03556 0.089
PSI2 AT 12- 0.a1E1298

SGIHEFRAL CONSTANTS: NICLELLONI 01U

VON KARMN GRAVITATION PROPIO) PRF I E BUOR ULIE
CONSTANt ACCEOLRATION TUR.PRANDIL TUR.SCHMIDT SIN HEAT MOISTURE AIR DENSITIY
(No .n.it) i M/se, 2) NUMBFR NUMBER ITANSiCI1EF. TRANSF.COEF. Hg/-

8.4 9.7959 0.74 0.74 0,92E-I3 1.32E-03 I 2293

" GENERAL NOT : AIR %PI IF IC HEAT

Accnoracy ttitation coceeded For neasoreneet of Profile Slope snd/or P.rto1l Deroosto II) , q M01 I
C@ ttION oet mlefnt. d bV ortlertio t: -' "1tE 12

SHI SH2- 0/- 080-3 Kg/Kq. WAIR LAT HEAT GA-
1I1Ts '0q

o CONTINUED ON NEXT PAGF 38



RUN NUMBER: 790502180 MARINE SURFACE LAYER PRINT DATE: Il JUN 1980
START TIRE IA 1: 2:;40 PSI NR L MICROMETFOSOLOGY DATIA SAMPLING RATE (ALL CHANNELS): 6/Min
START DATE: 2 May 1979 (DAY 122) SAN NICOLAS ISLAND, CAL DATA AVERAGING PERIOD; 30 Mn

ESTIMATED RICROE)IFROLJGICAL PARAMETERS AT T&N METERS:

AIR TEDP. WIND SPEED DEW POINT TEMP.TRUC. BAR.PRES. BULK ST TERP AIR-WT TEMP POT-WI TEMP VIR-WY TEMP VKPOT-Wf TEMP
(Ce L us( l .Ier/nec) (Celsus) (Kel.M 2/3 (Millibar) (CelsIus) (Kelvin) (Kelvin) (Kelvin) (Kelvin,
12.474 9.54 10.13 NO DATA 1112.82 13.580 -116 -100S 0.221 0.319

HEIGHT POTTEP. VIR.FMP, V.POI.TFMP. ARS.HUMID. REL.HUMIO. SPEC.HUMID. VAP.PRES. S.VAP.PRES, BEF.INDEX
(Meters) (Clius Clu (Celsius) ( Kg/3) (Percent) (Kg/Kg) (Mil (MLllibars) (Kel.i.M-2/3)
10.00 12.572 13.t00 13.R9B 9,390E-03 85.63 7.637E-13 12.378 14.455 NO DATA

aBULK AERODYNAMIC CALCULATIONS BASFD ON ABOVE ESTIMATED VALUES AT TEN METERS (FRIEHE ET AL,19781:

INFERRED FLUX PARAMETERS INFERRED INFERRED MEAN VERTICAL
STABILITY ( UP,-DOWN) SCALING PARAMETERS VELOCITY COVARIANCE MISCELLANEOUS

GRADRICHAROSON NUMiER MOMENTUM FLUX FRICTION VELOCITY WITH LONG. VELOCITY AIR DENSITY
I= t.ble,-=nstalel (Nt/s') (Melers/sec) (Me~er2/sec2) Kg/.3)

-0.040 AT GMH -I.4E-01 3.386E-01 -1.147E-01 1.2296

GEOMETRIC MAN HEIGHT HUMIDITT FLUX SCALING SPECHUMID. WIiH ABS. HUMIDITY AIR SPECIFIC HEAT
(Meter) GMH=(Z.Z11)t/2 (Kq/sec e2) (Kg/Kg) (Meter Kg/sec m3) (ITcal./Kg Kel.)
12.99 2.98E-05 -7.15BE-5 2.980E-05 2.4165E 02

Z/L AT GMH LAT*HEAT FLUX SCALING POT.TEMP. WITH POT.TEMPERATURE WATER LATHEAT VAP.
-0,050 (Wuts/M2) (Kelun) (Meter Kel./set) (ITCa,/Kg)

7.36E 01 -3.202E-02 1.084E-02 5.9026E 05
Z/L AT 10 METERS
-. 038 SEN.HEAT FLUX ROUGHNESS LENGTH VAPPRESAT WT LEVEL

(Watts/M!) (Me teru) (MIll ibar
MONIN-ORUKHOV LENGTH I3SE OI 1.245E-04 15.558
(Met "rs
-2.610E 02 SKY AND SOLAR HEAT FLUX DRAG COEFAT II METERS ABS.HUMID.AT WI LEVEL

(Wartts/n?) )Dimensio n es) (Kg/3)
4.78E 00 1.260E-03 1.176E-02

TOTAL HEAT BUDGET FLUX BAR.PRES.AT WT LEVEL
(Watts/el) (Millibat)
9,19E 01 1114l.1

BOWEN RATIO
(nn unit.)
0.183

" MEASUREMENT ERROR ANALYSIS OF PARAMETERS LISTED IN pERCENT MEAN ERROR AS COMPUTED FROM CONSTITUENT MEASUREMENT ACCURACIES.
TOP ROW ARE PROFILE ERROR VALUES AND BOTTOM ROW ARE BULK AERODYNAMIC ERROR VALUES. ALL VALUES ARE APPROXIMATE AND ARE *tor-":

GRADRICH. Z/L MOMENTUM LATHEAT SEN.HEAT SKY KAD. TOTAL HEAT BOWEN FRICTION SCL.SPEC SCL.POT. ROUGH DRAG

NO.AT GNH AT iOM FLUX FLUX FLUX FLUX FLUX RATIO VELOCITY HUMIDITY TEMP. LENGTH I:OEF.

117X 117% 84% 148% 94% 2% 130% 242% 42% 106% 52% 62% 84%

IBOX 1BO% 46X 45% 108% 21% 39% 153% 23% 68% 131% 43% 40%

" CONTINUED BELOW

RUN NUMBER: 7905021800 MARINE SURFACE LAYER PRINT DATE: 11 JUN 1981

START TIME: IS: 2:40 PST NRL MICROMETFOROLOGY DATA SAMPLING RATE (ALL CHANNELS): 6/Mit
START DATE: 2 May 1979 (DAY 122) SAN NICOLAS ISLAND, CAL, DATA AVERAGING PERIOD: 30 Mi-

* COMPOSITE PROFILE AND BULK AERODYNAMIC DFRIVED PARAMETER VALUE WEIGHTED AS A FUNCTION OF THE ABOVE RESPECTIVE MEASUREMENT ERRORS
WITH THE LOWER LIMIT OF THE CORRESPONDING MEASUREMENT UNCERTAINTY INDICATED IN I 1:

FLUX PARAMETERS
STABILITY ()=UP,-.DOWN) SCALINC PARAMETERS

CRADRICHARDSON NUMBER MOMENTUM FLUX FRICTION VELOCITY

(+Stable,-=Unstable) (Nt/ ) Meters/see)
-0.021 10.021 AT GA -IRB5E-01 [6.E-U21 3.833E-01 I6.OF-P)

GEOMETRIC MEAN HEIGHT HUMIDITY FLUX SCALING SPEC.HUMID.
(Meter) GMHN(ZICZ2)1/2 g/secn 2) (Kq/Kg)
12.99 3.14E-D% IlOE-") -6.872F-05 [(,OR-5]

Z/L AT GNH LAr.HEAT FLUX SCALING POT.TEMP.
-0,027 0.o02) (Watts/n2) (Kelvin)

7.76E 01 I2.0EtUII -1.914E-02 t2.05-01
Z/L AT I0 METERS
-0.021 1o,021 SEN.HEAT FLUX ROUGHNESS LENGTH

(Watts/ ) (Meters)
MONIN-OBUKHOV LENGTH 3.06E II 13.OE+001 2.274E-04 I6.lE-0)
(MetersI
-4.845E D? SKY AND SOLAR HFAT FLUX DRAG COEF.AT 10 MEYERS

(Watts/n2) (Meters)
4.7SF SD a 2.DE011 I ,..,U I4.0E-04

TOTAL HEAT BIDGET FLUX
(Watts/M ")
9.46F 0I 13.0EII1

BOWEN RAT O
(no units)

0.147 (0.081

DIFFERENCE BETWEEN THE PROFILE AND BULK AFRODYNAMIC DERIVED PARAMETER VA).UFS AS COMPUTED VIA THe STANDARD DEVIATION FROM EITHER THE
ABOVE WEIGHTED COMPOSIrE VAUE ((R MFASI(REMEPT UNCERTAINTY VALUE (WHICH EVFR ABSOLUIF VALUWE IS LARGER). ALL VALUES ARE
LISTED IN PERCENT DIFFERENCF AND ARE "iir-

GRADRICH. IL MOMENTUM LATHEA SFN HEAT SKY RAD TOTAL HEAT BOWFN FRICTION SCL SPEC SCL POT. ROUGH. DRAG
MOAT SMH AT I0M FLUX FIUX FLUX FLUX FlUx RATIO VIIOCITY HIMIDI1Y IEMP. LENGTH LOEF.

7.% 72% 35% 12% 25% 0% 7% 33% 17% 5X 495 56% XG

END OF DATA RUN 39



MARINE SLRFACE LAYER MICROMETEOROLOGICAL EXPERIMENT

NAVAL RESEARCH LABORATORY
ATMOSPHERIC PHYSICS BRANCH

MARINE AIMOSPHERIC RIESEARCH STATION
SAN NICOLAS ISLANDI CALIFORNIA

* * . . MIGROMETCLROLOGICAL DATA

RUN NUMBER: 7905021A30 PRINT DATE. I1 JUN 1980
START LIME: I1(:33: 0 PST DATA SAMPLING RATF (ALL (HANNILS): 6/Min
END TIME: 19: 3:10 PST DATA AVERAGING PERIOD: 30 Min
SLART DATE: 2 May 1979 DAY 122) NOMENCLATURE: I=UPPER tEVEL, 2-LOWER ILVEL

a ANALOG CHANNEL RAW DATA (AVERAGE VDC):

NO.00 No.01 No.02 No 03 NeO4 No 05 No 06 No07 No LV No.0

VOLI.RIF.A IEHP.STRUC.I TEMP.SIRUC.2 DEW PIINI DEW POINT2 WIND SPEEDI WIND SPEED2 bAR.PRES./ SAY (LAD WIN DIR
6.205 0.000 0.001 5.076 5 95 4.961 4.74,2 40RI -D 085 5 076

No.I NoI NO.12 No.13 NO.14 No.15 Nt1 No.17
BULK WT TEMP AC F EWUENCY AC VOLTAGE MANUAL FLAG 2(I R EF S PARE A SPARE B VOL.REF.T
3.916 3.805 2.55 0.0FIT 0.0I 0.001 0.DD (. 2U5

DIGITAL CHANNEL RAW DATA (AVERAGE): ESCARPMENT DATA, FIELD CAI.IBRATION AND WIND SPEED ESCARPMENT EONRICTIUNs:

NO.I No.2 UPWIND ;LEAR UPWIND IAND DPIFCA DPFAL WTFECAL ,51F WSFC
AIR TEMP.I AIR TEMP.2 HEIGHT/LENGTH PALH(Meter-) (VoLts) (Volts) (Volls) )ToTe L (Coedf
1411 122513 1421 123.33 0.183 104 -0.009 0.000 U.000 U 9 u'

o SYSTEM HOUSEKELPING PRAME IERS TRANSLATED INTO ENGINEERING UNITS:

MANUAL FLAG ERROR COUNT DAIA DASE VOLT.RFE.DEV TUI .NRIDEV ZERO REF .DEV AC VOLTEFLUX AC FREQ.FLUX AC VULTALL AL IREOI(f NCY

(No.sc s) (No.scans) (Nosans A(No.L).0SV) B(No.,0115V) (No.)..02V) (NO.)5V) (NoTI~l, (TACT (Ho)

0 1 0 0 0 0 0 15.2 9.RI

OBSFRVED MICROMETEOROLOGICAL PARAMETERS (INCLUDING THE ABOVE CAL. AND ESCARPMENT CORRECTIONS) TRANSLATED INTO LNGINEERINL UNITS

AIR TEMP I WIND SPEEDI DEW POINII TFHP.STRUC.I ALAS DIR. BARPRESI SY HAD. ULK WT TEMP ME AN AIR IIMP
LCelsousT (MeTer/secT) Cs KeIoM 2/3) TDeqTroeL (MIlboarL (Watt/ (elsos) el )
12.721 9,55 9.99 AOL DATA 317.6 1002.14 1.1SF I 1.1561 2O5.467

AIR TEMP.2 WIND SPEED? DEW POINT? TEMP.STRUC.2 TIDE TABLE BAR.PRFS.2
(Celsoos) (Meter/sec) (Celsius) (Kel .M-2/3) (Meter MSL) (Milll ar)
12._03 8,86 1l., N) DATA 0.07 0013.24

o ALECU AlED MICRL)METEOROLOGICAL EARAMETERS:

HEIGHT, /1 POT.TEMP.I VIR.TEMP.I V.POT.TEMP.I ABS.HUMID.I REL.HUMID.I SPEC.HUMID.I VAPPRES.L S.VAP.PRES1 RE eINDEX I
(Meers) (Celsous) (CelsosL I Ielsous) (Kg/ 31 (P ercet I (Kq/Kg) (MIllbIr (Mlloor ) Reb I M-2/_A
18.35 02,431 13.564 13,744 9.302E-EA 86.07 7.564E-03 12 252 14 236 NO DATA

HEIGHT, Z POT.TEMP.2 'IR.TFMP.2 V.POT.TEMP.2 ABS,HUMID.2 RLL.HUMID.2 SPEC.HUMID.2 VAPPRES.11 S.VAP PRES' REF INLEIX
(Meters) (Celsoos) (Celsous) LCelsius) (Eg/M3) (Percent) (KL/R() (MIobar) (M (oI r) Eel ot->,)
9.19 174153 TIERI 13.772 9.344E-D.3 85. 7.592E-03 12.312 14.3,6 NO DATA

CONTINUED BELOW

PRINT DATE: 11 JUN 19O
RUN NUMBER; 7905021830 MARINE SURFACE LAYER DATA SAMPLING RATE (ALL CHANNELS) ,/MIn
START TIME: 1t:33: 0 PST NEL MICROMETEORULO DATA AVERAGING PERIOD 30 Mon
START DATE: 2 May 1979 (DAY 122) SAN NICOLAS ISLAND, CAL NOMENCLAURE. 1UPPER LEVE) , 2HIIuWER R TOL

o PROFILE CALCULATIONS BASED ON ABOVE OBSERVED AND CA CULATED VALUES (BUSINGER,1973):

FLUX PARAMETERS PRO ILL SIES

STABILITY IozUP,-=DOWN) SCALING PARAMETERS PARTIAL DERIVATIVES -INCR WITH HE(L%7T

GRAD.RICHARDSON NUMBER MOMENTUM FLUX FRICTION VELOCITY GENERAL FORM DN/DZ- GENERAL FORM: NS5: IPIo
(+Stable,-=UnstableT (No/2) (Reters/sec T(NI-N2),/ILn(ZI1/2 I , [I-tZ PSI(-(LZ'2-PLI)
-0.14 AT GMH 2,2E-01 4.246E-0I (ZI102)I/2( .It NIM

GEOMETRIC MEAN HEIGHT HUMIDITY FlUX SC2( ING SPEC.HUMD. N=WIND SPEED (M/se) NAWIND SPEED ' ,
(Meter) GMH=(Z0Z2)11/2 )K4/ec M2 (Kq/Kg) Z=HEIGHt (Meters) ZHEIGHT (H, Ge'. A'o
12.99 3,40E-05 -6.510E-05 DWS/DZ= 7 67F 02 PSI=PS11

WS SLOPE 9 421 01
?/L AT GMR LAT.HEAT FLUX
-0.19 (Watt/?) SCALING POT, TEMP. N'SPEC.HUMIDITY (KiKg) NSFEC HUMIDITY (9K/(I

a.40E 01 (Kluinl Z=HEICHT (Meters) 7-EIT (H) V- rt A.,.
ZIL AT 10 METERS -1.819E-02 DSH/DZ= -8.92E-06 PSIPSIP
-0.014 !F",HEAT Il) ulH ;OPE -R 30UL (3j (Watts9/l?)

I/L AT Z 9.6lE 00 ROUGHNESS LENGTH NPOI.TEMP.(KelvIn) N=POTTEt1(EeT1 I
-D.026 (Meters) ZHEIGHT (Meters) zHEIH T (: Yert A.S

SPY AND SOLAR HFAT FLUX 2,754E-04 DPT/D/Z -2.49E-I1 PSX1 'I
Z/L AT 72 FWatts/n2( PTK 5) OrE -2 TE 01
-0.013 I .19E O! DRAG COLF. AT 10 METERS N=LoTCMP STMOL Lkot 2.3'
MONIN.-OBtlWHV LENGTH TOTAL HEAT BUDGET FLUX (l)Enos1onle1ss 7-HIG IH , Vro AON

YMees) (Watts/m,') 6 o U PYI-NONE
-B 970E 02 1,06E 92 (:T TL(PEO DATA

P1AT 717 T.TB493 BUWEN RATIO
P9I AT 72. .046707 (noounit'.)
PSI1 AT 71I 0.05455 0.114
PS12 Al /2 0.02457

* GENERAL CTNSTANTS MISLELLAN OUS

VON KAeMAN GRAVITATION PR(FIIF PRFI) i. UF BULK
IONSTANt AC(.FI ERATION TUR.PRANDTL TUR.SHMEBT SIN HEAT MOISTOIRE AIR DENSITY
(No "nt) (M/%/c 2) NLLHT'FR NLIMRP TRANSF.C LFF. TRANSF.COE (g 'K
VA 9759 0.74 0,74 0.92F-03 1.320-03 1.2303

* GENERAL NOT, ; AIR SP I fIC 0([ A'
Ancsray Iomitaot tlnreeded for eeaureneet of Profile Slope and/or Partial Derootooe (ITI ca k el
Sonpototon reec

t
ed by s, ertlon t: " 464) Qt

SHI SH2 ./- 081 -3 Ag/Kq. WATER I AT HEAT VAP
(IT al /g)
5.9035E 075

(I N TI IUt ) ON N) II PAGE 40



MLN NlMl iw 'iIHt i'MAR INEu SRFlACE LTIER PRINT.DATE II JUN M9AO
Int k I, I. MR FTRI MILAITMETEITAVLOGT DLATA SAMPLING RATE (ALL L.HANNISL (''CIn

TAR' ~ ~ ~ ~ 1 DAlAN ''i (iYL< SN NILAT I SLAND, CLDATA AVERAG ING PER I, 3

I t N~iM, 1. 1 j Milt li t -lL uAl IART'tE TIk' AT TI-N METERS:

AIE "MI" I.LtI " "I LiA INT , TEMP STU.I BAR PRES BULK1 W1ITMP AIR-UT TEMP PaT-AT TEMP VIA-AT ,TEMP VKPOT-At TEMP
1- Id, '.r , I~~i I . -2,/3i LM ILI ,Hbr I iC E__us IK*A1i _ T)eluIn I i(Ketll LRL

55l, S -1 ILL 04 NO DAT L 013 14 13 561 -1.211 -1.113 06 002,

"1" LII ('Li 1 1 IA (MP V PI'TMP AND HUM ID. RIHUMID S;PEC HUMID. VAP PRELti. XAPERI REF INDEX/
M"Ir. IiIis i~lis LIIN K/A Percentl, (Rg /Rg K (Hlli1 arsIl (MITlibds (Re .M-/3

!U LI. I 44(1 TI bl I 765 1 1 3,E-D3 8 HG NI 2. 513gE--D 12.305 I4.342 NO DATA

L'tI,, VEX LNANIl. i.ALi0iLAT ILAS' BASED LLN AHiLGE ESTIMATED VALUES AT TEN METERS IFRIEHE ET AL ,1924T:

FsIAL (IONJ PARAMETfRS INFERRED INFERRED MEAN VERTICAL
STA 1iIt ILI IL.UP, =DOWN I SCAL ING P A 1AMETE R S VE LOCLT Y COVAR IANCE MTISLE ILIAELU,15

LEA L.ADIN McNEIL MLL9INTLJM Fi tH FRICTION LOCITY WITH LONG VLLOCITY AIRDENSITY

11 (54 AT HrL I JO-V A i 12SF-0I -9 767E-02 I 206

NA 1i11 TAL 7' AN HU(il MIDLTYI (its iCNLINS SPE HUMID WITH ABS. HUMID ITY AlA SPLLIL I L VES

I? Ii .' 14Et VI 1YX IS .R44EK35 I 4IA 1

'nAT CIIl LXI(YE! llt SCALIvNG POT TEMP WITH POT.TEMPEATJII WATER CAT ILAT SAP

SAL STY -" lelL 0. V1 116 .511a13 K It

FT I MLTIkILAC., 
1c .

-V aSte '-1 HEAT F I I RV1JGIINESsi ILNUT VApPREESAT WT LEVEL

MUNN 14UHH1TV LENGTH I.3AVE 01 Y,333-05 IS 544

-1 Y93E 0. LAY AND SOLAR HALAT FLUX DRAG COFE At 10 METERS RB4S.MLLMID.AT AT LEVEL

TE TI 1 I20 E-13 I '5E-D

TOTAL. (tEATI BUDGET EL 1(1 EAR.PRES.AT AT LEVEL

LWa"I/2 
( Milibar)

HUE XL 1 1 4.34

BOWEN RATIO

NI ASURENlT EkROP AMA'IIS' OF FARAME TIRY LISTED IN PERCENT MEAN ERROR AS COMPUTED FROM CONSTITUENT MEASUIIEMENTAACCURACLS,
Ill' ROW AR! I'COITE LL T MAAFI LIE', AND BFtT TIIM ALAW ARE IOlR AERODYNAMIC ERROR SALLIES ALL FALUSEY ARE APPRTXTMATE AND ARE.

GRAD AIL I' N IMSNTILY (AT HI AT I lENHE AT SRI YRAD TOTAL HEAT BOUWLA FMICTION 501 SPEC SIL.POT. ROUGH SAPC'-

NI0 AT C.MH AT To I 1V EX LUSX F LUX E ILIT I LV RATIO1 VELOCIT7Y HUMIJDI'f TE,.T . LENGTH ouEE

T11% T11% 9-7S (50Z MIXt lIT. 119% 2Tt1% 43% 106% 42% 535. a-,%

17,, 1'i5% 
4
l,' 450 U3%4 LIT (60 148% 23% DR% 126% 4.3% 400%

HUNRNMW tiOXPIC ?Ot1t/Tl , MARINE SLIREI'- LAIER PR1NTSIDATE. IT ION YET,

ST ART TIME (1 33. 3 PI NRL MICATIMETCIIRLLDGV DATA SAMPLINL HAIT 'ALL I HANNI-LVL TitMiN
S3TARTI DATE? M

9 
15 79 (DA, 12/I1 SAN NICIVEAS ISLAND ILAL DATA AVERAGING PERIOD 3F NM-

CtlNoSI (C P5111 FI N A l RYYNAM I S F1 D PAHAME TEA SALIIL WE IGHTE D AS A FUNCTION SF THE ABOVE RESFi LI 151V ME A'REMN N ERAELiRY
AITHE THE (ALAWI LIMIT SI TH nCRREILONSINGRMMEASIRFMfNT UNCLERTAINTY INDICATED IN I I

ELUX PARAMETERS
STACTI119 'U, DWN SCAT INS PARAMETER;

L.AAD.RIt LAHESINMPrtl MUNENTIUM ELLIS ENICT ION VEi ociTY

-LOAD IL l/I AT"(CMV I 5-1 Te!-/ AST-I 6D-2

IIMETILI MEAN HEIGHT HUMIDITY E LIxlof SCALING 'PELNAMID.
Met1r I CMI 1t2 - 2 l(g/1- M/I (Mg/ Kg!

I29 2 I 97 O5 L F-O6T -7A1150E T5 13.'tK- 05I

/CI At CMH LAY HEAT FtLUX SCALING FOT.TEMP.

2/ UM FR 34E IT 1/ OEERT1I ;156FE-C2 12.TE-02I
-n 02A IL 421 SIN HS EL UN RIIUGHNLSO LENGTH

(LAtItN/ M2, (Meter's)
MUNIN OEHOY IfGI E1CT I 6cE TI T11E00 1DO I6 1Ce~ I06.TOE-05I

.'i42E 32 SHY AND SOLAR HEAT FISH DM65F CCOEF AT ID ME TE'RS
I' Itt' /;,l (MetR M'
I (ME 0i 12, LO I 1 ' 1F .aE-.4l

91TA 111 I Rol3 u TE'L U

Y.1W Nv A! T OE01

0l W - I bE I I 0

D LItEBEHIJ I Dl 1W! EJN TH PITI ANDMABOI KTRAERODYNAMIC DER IVES PARAMETEFR V/AL ULI AS COMT'ITED V/IA THE STANDARD DEVIATION FROM ElI XILR 141

VT i'J NEL HT N " llYIT TI SAL LI LPIATRFMFNT (ICRANEVALUIE (WHICH EVER AB...TI UFE VIAESE ID LAR1GE R!I L VALUIES ARE
tI IT, I-It EL 1F NT DII PERENLE ANT ARIF~ r

HAl ILH /1 MO!MNTI (WMIAT .9H AT tiER HI Al SKt RAD TOTAL NEAT BfOWEN ERICTION S(1 I SPEC SCC PSI 90951!4 DRAG;
NT, VT "MXT 'tI TIM ELS L X H LSy I 1(09rU F LT PtX ATIO VE LOC ITY ((IIDITIY TE MP. L EM!.TIH ItF

11% (1, .14% Il 195 Tx 5% 2A 17% 6% 43% 56% '

END OFE DATA AIIM 41



MARINE SURFACE LATER MICROMETEL )LOGICAL EXPERIMENT

NAVAL RESEANCH LAkuKATORY
ATMOSPH' RIC PHYSICS BRANCH

MAR INE ATMOS6PHERIC RISEANCH STATION
SAN NICOLAS ISLAN D, C ALIFORNIA

. MICRORETEOROLOGICAL DATA A*O -o

RUN NUMBERi 7915121900 PRINT DATE: 11 JUN 190
START I ME 1930PS? DAT A SAMPLING RATE (ALL CHARNELSI5 6/Mon
E ND TIME 1933 PS DATANAVERAG ING PERIODo: 3 0 M IT
START DATE 2 M1y ,!979 CDAY 1221 NOMENCLATU RE: Io UPPER LEVEL, D-LOWER LEVEL

AN)O(OC CHANNRL RAW DATA (AVkRAGE VSC):

No0 oII N 2 No. No.14 No.05 No.06 N..07 N.00 N-.09
VOK I.RF.A TRMP.SIRUC I TFMP.T,1RUC.2 SF0 PW M DELTI W POINTS IND SPEDI WI ND SipEED, VAR.PRES.2 LOS BAD . WIND DR

620S 0 .000 0D00I 5.067 5.07 .07 479 4.,7 -0.091 5 .91

N-.10 No-11 N. 12 No.11 No.14 No.1 N..16 No.17

BO) K ST IENp A, F RESIINCY AC VOL1 TAGS MANUAL FLAG ZEfRO REF. SPARE A Sp ARE B VO LT RE lF E,'
3 0951 3.790 2.526 0 .u o a.1 1.10 0.0 o 6.2 0

*DIGITAL CHANNEL RAW DATA )AVERAGEV: ESCARPMENT DATA, FIELD CALIBRATION ANT AlAS SPEED ESCARPMENT CORRECTIONS:

No I N.2 UPWIND NEAR ULPWIND LAND DIFCAL DP2FCAL. WTIECAL WSIEG WS2EC
AIR TEMP.I AI R 2EP HLEIGHI/L E NTH PATH)Meoe.rs (Vol ts) ( Volts) (Vol t s) 4CCf f) (Coeff.)
1411 121579 INS1I 122719 1,183 lo6 -0 .0a09 0.0 0 a 0a.00 0 0 .9 92 0.952

* SYSTEM HOULSEKEEPING PARAMETERS TRANSLATED INTO ENGINEERING UNITS:

MANUAL FlAG ERROR COUNT DATA EASE VOLT.NFF.DEV VOLT.REF,DEV ZERO REF,DEV SC VGI.T FLUX AC FRES.FLDV1 AC V(OLTAG.E AU FREQUENCY
)N.sco-s (No s. ( s) LOs (os a.a.005V)U BI(No...005V) (No. ) .002V) (Noa.>(5Y) (No0. (lo (VAG) (HI)

I ISO I I I I a 1 15.13 59 .0

oOBSERVED NICROMETEOROLOGICAL PARAMETERS (INCLUDING THE ABOVE CAL. AND ESCARPMENT CORRECTIONS) TRANSLATED INTO ENGINEERING UNITS:

AIR TEMP.) IN S11ePES DEWIPOINTII TM .SRDC.I WIN D11IR. EAR.PRES.I SoT lAD). BIULK AOT TEMP MEAN AIR TEMP

'Cr os (MtA /e L LC.~os (Rd aM -2/3)( L.egTt";) (Mo lobor (W t/2) (Ce sloI (KeLoaT)
12.15M 9 45 9 .94 NO DATA 3108. 1 1012.27 1.27E 0 1 13.539 2051.374

RIB TEMP.?' WIND.SPEFD2 DEW POIINT2 TFMP.STRSC.2 T IDE TABLE BAR PRES 2
ICelio I MHetor/sec,) (Celsoos) (KeI.a.M_-2/3) (Meter MDL) (Mollobar)
12.271 0.50 1000 NO DATA 0.05 10 13.36

* CALCULATED MICROMETEORUOGICSL PARAMETERS:

"HGH, 2 POT.TEMP.I VIR.TEMP.I V.POT.TERP.I ABS.HUHID.I REL.HUMID.1 SPEC.HUMID.I VAP.PRES.T) S.VAP.PRES.I REF.INDEO I

(Mtr) (Celos (C1os (Cels) (R/T) (Pece" (Kg/kg) )M)oL(Milllar a,)~ LKe1.aM-213)
10.3 12.330 13.465 13.6145 9.2741E-).3 06.30 7 .53 7f-O3 1 2.2 11 1 4.1 50 MX DATA

HEIGHT, Z2 POT.TEMP.S YIR.TEHP.S V.PIT.TEMP.2 ABY.HUMID.2 REL.))UMlD.S SPEC.HUMII.D VAP PRES.P S.VAP.PRES.2 REF.INOFI 2
(Meter%) )CelsoosL (Cels,sL (Clos (Kg/ 11 (P e roe-nL Kg/KqL (Mill o br) (Mollob 'r) IKe1.o.M-2/3)

9.20 -.3b 13,504 13,67 9.31KE-.3 86.0 756SF-I3 1.2.74 IN.27 0 DATA

" CONTINUED BELOW

PRINT DATE: 11 JUN 1900
RUN NUMBiER: 79050291 MARINE SURFACI LAYER DATA SAMPLING RATE (ALL CHANNELS): 6/Moo

TATTME 19; 3:20 PIT NIRL MI CROMFTERLOI DATA AVERAGING PERIOD: 30 Moe
START DATE: 2! Map 1979 (DAY 122L SAN NICOLAS ISLAND), CAL NOMENCLATURE: 1=UPPFR LEVEL, S LONER LEVEL

o PROFILE CALCULATIONS BASED ON ABOVE OBSERVED AND CALCULATED VALUES )BUSINGER,1917T):

FLUX PARAMETERS PROFILE SLOPES

STAB-ILITY ILOmUP,- OWN) SCALING PARAMETERS PARTIAL DERIVATIVES )OINCR.WITHHEIGHT)

)RAD,KICNARDYON NUMBER MOM4ENTUJM FLUX FRICTION VELOCITY GENERAL FORM:DN4/02 GENERAL FORM:'NSLOPE-
T+TI~,s~tbo Nt/eD) (Me Ier S/seeC) T)NI-N2)I/ILo(21/210 I(LorZT-PSI)-)LTZS-P S I)I/

D0 17 A, GMRH -1.9,E-lOf 4Q52 0EV-OfII (2101/SI 15NIl

GEOME TRICNMEAN HEIGHT, HUMIDITYmELOS SCALING SPEC.HUMO. N0WIND SPEED (H/se) NWIMD SPEED )M/soc
(Meter) CMH)I2Z0Z2)1/2 (Kg/se 2) ( Kg/Kg) Z-HEIHT (Mtes = ON T (ML UcotAxos
12.99 3.24E-I5 -6.550E-VS DWS/D2= 7.2SF-IS PsIPS I

Z/L A GMHLAT.EAT LUXUS SLOPE- 9.95k-el

-0. 022 )Wt/t)SCALlAG POT, TEMP. N-SPEC,MJMIDITV K/g N=PCUMDT (Kg/Kg) 1
0l El (Kelosin 1-HEIGHT (Metrs lHEIGHT (M) Vert.Naos

2/L AT II0 METERS -I ." OF-IS D/Z -S9E-06 P12
-0. 17 SLN.HEAT FLILS SSLOPE= -eSER

I(W.Tts/mS)
Z/LA? If 9.56E 0 0 ROUGHNESS LENGTH N=POT.TFMP.)Kelooo) NPOT.TEMP.)ReIvon).

-0 1(Neters) 1-HEIGHT (Meters 7HIHT (N er7
SKY AND SOLAR HEAT FLUX 2.,178E-04 DPT/D2 -2160k-I PSIIS 12/L AT Z2 IWatts /.2) PTK SLOPE- -SA83E SI

-0. a16 1.27E 01
DRAG COEF. AT 10 METERS N:LnTEMP.STRUC.)K.M-2/3)

MOMIN-OBUKHOV LENGTH TOTAL NEAT SIT.ET FLAI )I 'ensiooless) Z-HEIGHT (") Vert.A.os
Meter.) (W . tso 1"2 A0 P( PS IONE
-5.909k 02 1.0SF 02 CT? SLOPE-NO DATA

P511 AT 7t: 1.1002596 ROSEN RATIO
PSY7I AT Z22 0 5. 545t.1 In.0 osots
PYI, ATIZI 21 1.0a63512 0.119
P512 AT 1?- 0.033.122

o GENERAL CONSTANTS: MISCELLANEOUS

VON RARMAN GRAVITATION PROFILE PROFILEF BULK BULK
CONSTANT ACCELERATI ON T UR.PRANDTL TLR.SCHRIDT SEN HEAT7 MOISTURE AIR DENSITY

MaoIoN (Mise ?) NUMBE NUMBER TANSE.COEF. TRANSF.COEF. )Rq/03)
0.4 9.79:9 0 .74E 0.74 0. 9SF-IT 1.3SF-ST 1. 309

. GF NE RAF NOTES: AIR SPECIFIC.HEAT
Acrc Itiaot eteee Fo M1-1,11on of . Profile Slope and/or Partial D-rooatooe. Il .a/Kg Rd1.)
2-o.......n evxt.ooted L _y srIo of: 2.4163E TO

SHI 9H?- i/- 1SF-A Kg/Kg, WATER LAT.HERY yAP.
I IT 'a../Kg)
5 .9041E 05

*T:AMNTIMUED ON NEXT PACT 42



RUN NUMbE:; 7905021900 MARINE SURFACE LAYER PRINT DATE: 11 JUN 1960
START TIME: 1V 3220 PST NRL MICROMETEOROLOGY DATA SAMPLING RATE (ALL CHANNELS): 6/Min
START DATE: 2 May 1979 (DAY 122) SAN NICOLAS ISLAND, CAL DATA AVERAGING PERIOD: 30 Mi.

A ESTIMATED RICROMETEOROLOGILAL FARA.VTERS AT TEN METERS:

AIR TEMP. WIND SPEED DEW POINT TEAP STRUC. BAR.PRES. BULE NT TEMP AIR-NT TEMP POT-NT TEMP VIR-WT TEMP V.POI-WT TEMP
(CelsiUS) )MetDr/sec) (Celsius) (EeI.xM-2/3) (Mcllibur) (Celsius) (Kelvin) (Kelvin) (Kelvin) )Eelvin(
12.257 8.a8 9.99 NO DATA 10T? 13.539 -1.282 -1.184 0.030 0.128

HEIGHT POT-TEMP. VIR.TEMP. S*POT.TEMP. ABS.FSJMTP. RE! .HUMID. SPEC.HUMID. VAP.PRES;. S.VAP.PRES, REF.INDEX
Nfteers) (Celsius) (Celsius) (Celtius) (E1/.3) (Per"eol) (gq/on) (clhburs) (MIlcbarsl) (9e.-1-2/3)
10.00 12.355 13.570 13.66 9.313E-03 86.04 7564E-.1 12.267 14.257 NO DATA

* NUtS AERODYNAMIC CALCULATIONS BASED ON ABOVE ESTIMATED VALUES AT TEN METERS (FROEHE ET ALT978):

INFERRED FLUX PARAMETERS INFERRED INfERREI AENA VEkDICAL
STABILITY ,UP,- DOWN) SCALING PARAMETERS VELOCIIY COVA;R)ANCE MISCELLANEOUS

GRAD.RICNARDSON NUMBER MOMENTUM FLUX FRICTION VELOCITY NITH LONG. VELOCITY A* C.LNSHT
)c-St.I.,b-.Unst.bl ) (NY/n?) (Neters/sec) I eter2/s-c2) K /n3,
-0.058 AT GMH -1.1BE-0l 3.097E-01 -9,591E-02 1.2311

GEOMETRIC MEAN HEIGHT HUMIDITY FLUX SCALING SPEC.HUMID. WITH ABS. HUMIDITY AIR SPECIFIC HEAT
(Meter) GNH=(ZI*Z2)I/2 (Eq/seeS) (Sq/Sg) (Meter KR/sc n3) (ITcal/Kg Kel.)
12.99 2.84E-05 -7.441E-05 2.837E-05 2.4163E 02

Z/L AT GMH LAIHEAT FLUX SCALING POT.TEMP. WITH POT.TEMPERATURE WATER LAT.HEAT SAP.
-0.070 (Wats/n2) (Kelvin) (Meter Kel./sec) (IT'cl./Kg)

.O1E SI -3,770F-02 I.16SE-02 5.903.E D5
Z2L AT 10 METERS
-0,054 SFN.HEAT FLUX ROUGHNESS LENGTH VAP.PRESAT NT LEVEL

(Wals/n2) (Meters) (Millibir)
MONIN-OBUKHOV LENGTH 1.45E O1 9.030E-05 15.524
(MeteIs)
-I.S?3E 02 SKY AND SOLAR HEAT FLUX DRAG COEF.AT 10 METERS A8S.NUMID.AT NT LEVEL

(Wa, Is/m2) (lensfon less) (K/,3)
1.27E 01 1.216E-03 1,173E-02

TOTAL HEAT BUDGET FLUX BAR.PRES.AT WT LEVEL
(Wuttil/) (Mllibar)
9.74E 01 1014.47

BOWEN RATIO
(no Un) , )
0.207

. MEASUREMENT ERROR ANALYSIS OF PARAMETERS LISTED IN PERCENT MEAN ERROR AS COMPUTED FROM CONSTITUENT MEASUREMENT ACCURACIES.
TOP ROW ARE PROFILE ERROR VALUES AND BOTTOM ROW ARE BULK AERODYNAMIC ERROR VALUES. ALL VALUES ARE APPROXIMATE AND ARE .ir-':

GRAD.RICH. Z/L MOMENTUM LAT.HEAT SEN.HEAT SKY RAD. TOTAL HEAT BOWEN FRICTION SCL.SPEC SOCL.POT. ROUGH. DRAG
NOIAT NH AT 1OM FLUX FLUX FLUX FLUX FLUX RATIO VELOCITY HUMIDITY TEMP. LENGTH COEF.

113Z 113% 92% 152% 86% 11% 119% 239% 46% 106% 41% 66% 92%

172% 172% 46% 45 I00% fIx 35% 245Z 23Z 68% 123% 43% 40%

* CONTINUED BELOW

RUN NUMBER: 7905021900 MARINE SURFACE LAYE PRINT DATE: 11 JUN 1980
START TIME; 19: 3:20 PST NRL AICROMETEOROLOGY DATA SAMPLING RATE (ALL CHANNELS): 6/Min
START DATE: 2 May 1979 (DAY 122) SAN NICOLAS ISLAND, CAL DATA AVERAGING PERIOD: 30 Rio

* COMPOSITE PROFILE AND BU.K AERUDYNAMIC DERIVED PARAMETER VALUE WEIGHTED AS A FUNCTION OF THE ABOVE RESPECTIVE MEASUREMENT ERRORS
WITH THE LOWER LIMIT OF THE CORRESPONDING NFASUREMENT UNCERTAINTY INDICATED IN 1 ]:

FLUX PARAMETERS
STABILITY (-tUP,- DOWN) SCALING PARAMETERS

GRAD.RICHARDSON NUMBER MOMENTUM FLUX FRICTION VFLOCITY
, S .ble,--Unstable) (Nt/.2) (Me.ers/nec)

-0.033 1D.021 AT GNH -1,45K-01 16.0E-021 3.405E-01 6.OK-02|

GEOMETRIC MEAN HEIGHT H)MISITY FLUX SCALING SPECHUMID.
(Meter) GMH.(zIeZ2)l/2 (R/sec .2) (K/S _P

12.99 2.93E-05 18.OE 10 -7.095E-5 3.OE-05]

Z/L AT GNH LATHEAT FLUX SCALING POT.TEMP.
-0.041 1D0,21 (wats/'2) (KelvIn)

7.24E SI 12.I0E+01 -2.371E-02 (2.IE-021
Z/L AT 10 MEIFRS
-0.032 10.021 SEN.HEAT FLUX ROUGHNESS LENGTH

(WilIs/e) (Meters)
MONIN-OUKHOV LENGTH 1.19E 01 13.DECO01 1.446E-04 16.OE-05
(Meters)
-3.16tE 0 SKY AND SOLAR HEAT FLUX DRAG COEF.AT I0 METERS

(Wats/.2) (Meitrs)
1.27E 01 (2.OEO011 Sl '- 14.0E-041

TOTAL HEAT BUDGET FLUX
(UalIs / m2)
9.85F 01 13.0EK0l1

"OWEN RATIO
(nO ul Ils)
0.174 10.08)

DIFFERENCE BETWEEN THE PROFILE AND BULK AERODYNAMIC DERIVED PARAMETER VALUES AS COMPUTED VIA THE STANDARD DEVIATION FROM EITH1R THE
ABOVE WEIGHTED COMPOSITE VALUE OR MEASUREMENT UNCERTAINTY VALUE (WHICH EVER ABSOLUTE VALUE IS LARGER). ALL VALUES ARE
LISTED IN PERCENT DIFFERENCE AND ARE *-or-*,

GRAD.RICH. Z/L MOMENTUM LAT.HEAT SER*HEAT SKY RAD. TOTAL HEAT BOWEN FRICTION SCL.SPEF SCLPOT. ROUGH DRAG
NO.AT GN AT IO FLUX FLUX FLUX FLUX FLUX RATIO VELOCITY HUMIDITY TEMP. ENGTH d(IEP

b3h 60% 29% 6% 21% 0% 3% 26% 141 6% 44% 49%

e END OF DATA RIM 43



6. MARINE SURFACE LAYER MICRL3MEY'OROLOGICAL EXPERIMENT
NAVAL RE SEARCH" LALO0RATORTY

A TMOSPH~ERIC P HYS ICS bRANC

MARINE ATMOSPHER IC RESEARCHNSTAT ION
SAN NICOLAS ISLAND, CALIFORNIA

. II . . MIC.RSRE1EOROLOGICAL, DAT .

RUNM RMnNER: 790',0121911 PRINT DATE:i It JUN 1980IA08 lIME: 9:33.4 P", DATA SAMPLING RATE LALL CHANNELS): 6/Nil
CAL) TIM) 2U: 3 %) PSI DATA AVERAGING PERIOD: 30 Mon
',ART DATE: 2 Po y 19 79 (DAT 122) NOMENCLATURE: I-UPPER LEVEE, 2-LOSER LEVEL

AN)) CC CHA1NEL RW DATA (AULNAGA USC):N-3M. 
N.6 .1N.0No9

311 1.AP.1A TIMPSTAUC.I TERPS1RUC.3 DES PUINJI DoES POINT2 SINS SPEEDI WINS SPED ARPRE.? SOY :AD. WINS DIR.
6.2a5 a.00 00 5.05 5.077 4.94 4,733 4.851 -0.9 4.33

N-l
1
" No1 No - No.13 N.14 N-.15 No.16 Mo.17

036 ST (CR AC FR ESJENGS AC VOL1 TACT MAN UAL FLAG ZER REF SPARE A SARE 0 VLT.REE.R
I.8'1.0 3.794 ,528 1.001 0.001 0.9 t 0.0 at 6.285

I) tAL CHANNYL RAW DATA LAVERAGE): EDL;ARYMFNT DATA, FIELD CALIBRATION AND SINS SPEED ESCARPMENT CORRECTIONS:

NI NoUPWIND NEAR UPWIND LAND SPIECAL SP2FCAL WTAFCAL WSIL US2EC
Ali' IEMP.I A18 TEMP.? HEIGHT/LENGTH PATH(MetesI (Volts (Volts) (Volts (LOCfF (Coeff.)
1411 120909 1421I 122101 0.183 1117 -... 9 a.10 .0 a.9 1?

* 5051M H-USLEECPLNG PARAMETERS TRANSLATES INTO ENGINEERING UNITS:

MtA -lAI, FLOG FRROR CURT DATA BASE VOLT.AE.(EV VO)LT RE.DES ZERO REF .DEV AC VOLTI FLUX AL PREQ.PLUX AC VOLTAGE Ac FREQUENCY
'No seo, (N.o-can) (Nosos A)No.60ILS N .00V)lNo. 00DI 1.112V1 LN >SV) (No. (1Hz) IVAC) 1HzI
a I 18a0 5 I I I 0 1 15,3 97

0 (R(L6VLO )ICRTIMEIEGROCGICAI PARAMETERS (INCLUDING THE AROSE CAL. AND ESCARPMENT CORRECTIONS) TRANSLATED INTO ENGINEENING UNITS:

AL1) TEMP.) W1IND SPEED) DEW PUINTI TE.MP.STRUC.I WIND DIR. BR.PRES.1 SET AD. RULK) ST TEMP "lAN AIR TEMP
(eIe~o. (Meter/ec ICelsoo) )olo-/((DeIro. ) I illo a rI (WMITtI/n2) )C.l1os( (Reloo)
'.9 1 9 5 2 9.87 NO DATA 31 2. 1 a112.6 3 1.27E a 1 1 3.513 285.30

AIR 1CM" 2 WIND TYRED?2 DEW POINT? TEMP.STRUC,. TIDE TABLE LIAR.PRES.?
Lesu' (Me t I/sec (ClIuI )ReL,xM-2/3' (Metn r MSL) (MoilibLar)

12 o H1 ., 9. 94 NO DATA 0.14 1 0 13.73

* f LITLAID MICR)(MCTEOULOGICAL PARAMETERS:

)OLLG)T, ZI PGI.IEMP.I VIR.TEMPI1 V.POTTEMP.) AEOS.HUNIS.I RCL.,HUMTD.I SPEC.HUMID.I VAP.PRES.1 S.VAP.PRED.I REF.INDEX I
Me-r) f(s,,u- o (Clsus (Celsius) I IqT 3) I Percentl (1/Ag) I MoIloba r)I ( I I br (KR.1.oN -2/3)

1873t, I? 27 1332 .7 3E-3 86.26 7.500E-V03 I2.1I 14.D13 No DATA

90.1Cc), /2 FOTTEMP1.2 VIR.TFItP.2 U.POT,TEMP.2 ARD.HURIS.2 REL.HURID.? SPEC.HURIS.2 VA.P"RES2 S.VAP.PRED.2 REF.INDEX 2
(Meters Cel sol ((elsluxsII ICelsos) (Kg/nA3) I Pe'rent) 1Kg/A4) (MITIo ar) (M olioar) IeI.oM-2/3(

I0 1 I IT 1 3.600a 9.284E-103 R5.99 7.53 6E-03 12.227 14.2019 NO0 DAT A

l LINTI (N:) 1 LIE: USo

PRINT SATE : I1 JUN 1980
RUN NIptER 7 1'9 30 MARINE SURFACE LATER DATA SAMPLING RATE (ALL CHANNELS): 6/Non

1)801o lIME. (9.33 4. PST NAL. MIC ROMETEOROLOG DATA AVERAGING PERIOD:3Mo
., D Al 2 Ma 179 (DAY 1221 SAN NI COLAS ISLAND, CAL NOMENCL ATURE: l'UPE LEVEL., D'LOWER LEVEL

*PRlE ltAI(IL Al tAIGNS BAVED ON AROSE OBSERVED AND CALCUL ATED VALUES )RUSINGER,T9731

FLUX PARAMETERS PROFILE SLOPES
.18k):I ITO .lOP,:-DOWN) SCALING PARAMETERS PARTIAL DERIVATIVES (..I NCR.SITH HEIGHT)

:.',A5l O)IY)RD$)(N N(IMREAR MOMENTUM PLUY FRICTION VELOCITY GENERAL EORM:DN/SZo GENERAL FORM: 'N'SLOPEo
'"I _, ntble) (Nt/e2) (Met"ers/s, c( IINI-N2 )1/ELn)Z1/72) IYLnDI- PSI I-( LnZ3-P I1)1/

,1 020 AT CM) -2.1 9F501 4.21161-0l )10IIIZ2)I/23 INI -N21

GE~nE TRIt MEAN NEIGNT HUM IDIITYPU SCALING SPEL.HOMD. N=WINS SPEED (R/sec) NiWIND SP EE D (M/ne )
Mee:(P.102I2 (KR/e e2) 1 1 Z 4EI1GHT (Meters) 2-HEIGH T (R) Vert.Aoos

t2 9)3.F-S-,,.59,3E-T D 5/ zo 7.47E-02 PSIPIM
US SLOPE- 9.49E-0I

I/L A) URN LAT HEAT FLUXV
0 026 'Walso? SCALING POT. TEMP. N=SPCC.NUMI DITT LKg/Ag) A-SPEFC.HUMIDITT 1Kg/Ag)

.. 46"E II... Ilot) ZOHEIGHT %~tr) ZnOOCIGAT (M) VertAxos
/LAT 1I METERS -2.4 38E-02 DSO/Si -R.92E-06 PtI=P51 2

-0.02t, (IRMHEAT CLoTX SM SLOPE= -6,20E 03
(Watt L 2

i Al 2) I.2RE I ROUGHNESS LENGTH N-POTSEMP.I(e oo) N=P OT.TEMP.)KeloonT
5a 0)6 (MeT.rITHIH tr) iMr%-HEI (M) VerIAoos

SRY AND SOLAR NEAT FLUX 276R6E-04 SPY/Si- -3.30E-03 PSPS2
Z/) AT /2(W.tts/n?) PTA SL OPE - 2.22E 0I
-0 St I I 27E 0 I

DRAG COEF. AT ID METERS N-L.TENF.STRUC.)RM-2/3)

MnbIl URLIRHOS OPAL))) TOTAL NEAT RUDGET PLUS (loe1 l~) i- HE IGH T (M) Vert.Aonn
(Met.r,: )wa.tt/1,,2) .. m~,PS I-NONE

0 tOE O I IDE 02 CT? ILOPEeND DATA

P)AlT/ IA 1178131 ROSEN RATIO
PCI) ~ ~ ~ 7 AT 22 614 

1  
nt, I

P,?AT a .7 131 ,1 5 151
PT1:, AT 2= 0 0381,75

F LNI RAL I(UNSTANTS., MISCELLANEOUS

SOA MACMAN l.PAVITAI 1)1 PROF I110 PROFIL F RICA K UKO-------R -I NIST AN I ATP C[ERAI ION TUORPRANDIC bR TISCHMIDT NCR HE AT MOISTURE AIR DENSITY
No n-ts (MI,,c ,( N "imlORR NUJMBER ITRAN'E. ,CCIEEF TRANSP.COEF. N~/el )

4 9 79"9 8.74 0.74 0,92, -83 1.32E-03 I0I.2316

oGI NVO9At NOTE ; AIR SPE CIFIC HEAT

A':rar L tao 7e.E.Ad For M TioenttF Plaoto). Stop. and/or Partool Delotle (It .1-/Ig ".1)

SI (d -: .080-3 g/I)
5
. WATER LAT.HENT IMP.

5.N9144E D5

* .C"TNAD ON Mf0? PAGE 44



RUN NUMBER: 7905121930 MARINE SURFACE LAYER PRINT DATE I1 JON 1980
START TIME: 19:33:41 PS NRL MICROMETFOROLQY DATA SAMPLING RATE (ALL CHANNELS). 6/Min
START DATE 2 May 1979 (DAY 122) SAN NICOLAS ISLAND, CAL DATA AVERAGING PERIOD: 30 Min

" ESTIMATED MICROMEIEOROLOGICAL PARAMETERS AT TFN METERS:

AIR TEMP WIND SPEED DEW POINT TEMP.STRUC. iARPRES. BULK WT TEMP AIR-WY TEMP POT-WT TEMP VIA-WT TEMP V.POT-WT TEMP
(C M s." (Celsius) (Kel.yM-2/3) i1i l (Celsius) (Kelin) (Kelvin) (Kelvin) (KelvIn)
12.196 8.93 9.93 NO DATA 1013.63 13.513 -1.318 -1.220 -0.11 0.087

HEIGHT POT.IEMP. VITEMP. V.POT.IEMP. AB.HUMID. ELMHUMID. SPEC.HUMID. VAP.PRES. S.VAP.PRES. REF.INDEX
(Meters) (Celsins) (Celis) (Celsius) (Kg/.3) (Percent) (Kg/Kg) (Millibrs) (Millibars) (KeI.-M2/3)
10.0 12.294 13.50. 13.600 9.270E-03 86.02 7.532E-03 1.219 14.204 NO DATA

* BU K AERODYNAMIC CALCULATIONS BASED ON ABOVE ESTIMATED VALUES AT TEN METERS (FRIEHE ET AL,197R):

INFRRED FLUX PARAMETERS INFFRRED INFERRED MEAN VERTICAL
STiABILITY ().UP,-RDOWN) SCALING PARAMETERS VELOCITY COVARIANCE MISCELLANEOUS

GRAD.RILHARDSON NUMBER MOMENTUM FLUX FRICTION VELOCITY WITH LONG. VELOCITY AIR DENSITY
()=Stae,- Uest. eI (N/tI)l )Me/er(/sec( )Meterl/*ec ) (55/M3)
-0.059 AT GMH -I20E-SI 3.1E-S0 -9.717E-02 12319

GEOMETRIC MEAN HEIGHT HUMIDITY FLUX SCALING SPEC.HUMID. WITH ABS. HUMIDITY AIR SPECIFIC HEAT
(Meter) GMH(ZIeZ2)/2 (kg/sec i2) (Kg/Kg) (Meter Kq/sec M31 (ITcaI./Kg KeX.)
12.99 2.ME-05 -7.487F-05 2.75E-15 2.4163E 02

Z/L AT GMH LATHEAT FLUX SCALING POTTEMP. WITH POTTEMPERATURE WATER LAT.HEAT VAP.
-0.071 (Watts/M2) (Keliin) (MeTer Kel,/sec) (ITc.a./Kg)

7.11E 01 -3.855E-02 1.202E-02 5,9042E 05
Z/L AT 10 METERS
-0.054 SENHEAT FLUX ROUGHNESS LENGTH VAPPRESAT WT LEVEL

OWaIts/.2) (Meters) (Millibar
MONIN-OBUKHOV LENGTH 1.50E SI 9.247E-05 15.503
(Meters)

-1.36E 0? SKY AND SOLAR HEAT FLUX DRAG COEF.AT 10 METERS ABS.HUMID.AT WT LEVEL
(Wan s/e2) (DIiessontless) (Kg/s31
1.27E 01 1.219E-03 1.172E-02

TOTAL HEAT BUDGET FLUX BARPRESAT WT LEVEL
(Watt s/2) (Millibar)
9.87E 01 1014.83

BOWEN RATIO
(no units)
0.211

MFASUREMFNT ERROR ANALYSIS OF PARAMETERS LISTED IN PERCENT MEAN ERROR AS COMPUTED FROM CONSTITUENT MEASUREMENT ACCURACIES.
TOP ROW ARE PROFILE ERROR VALUES AND BOTTOM ROW ARE BULK AERODYNAMIC ERROR VALUES. ALL VALUES ARE APPROXIMATE AND ARE " -':

GRAD.RICH. Z/L MOMENTUM LAT.HEAT SENHEAT SKY RAD, TOTAL HEAT BOWEN FRICTION SCLSPEC SCL,POT. ROUGH. DRAG

NOAT SMH AT TOM FLUX FLUX FLUX FLUX FLUX RATIO VELOCITY HUMIDITY TEMP. LENGTH COEF.

104X 104% 88% 150% 77% 11% 116% 227% 44X 106% 33% 64% 88%

171X 171% 46% 44% 99% 11% 35% 143Z 235 67% 122% 43% 40%

CONTINUED RFLOW

RUN NUMBER: 7905021930 MARINE SURFACE LAYER PRINT DATE; It JUN 1980

START TIME: 19:33:40 PST MRL MICROMETEOROLOGY DATA SAMPLING RATE (ALL CHANNELS): 6/Min
START DATE: 2 May 1979 (DAY 122) SAN NICOLAS ISLAND, CAL DATA AVERAGING PERIOD: 30 Min

* COMPOSITE PROFILE AND BULK AERODYNAMIC DERIVED PARAMETER VALUE WEIGHTED AS A FUNCTION OF THE ABOVE RESPECTIVE MEASUREMENT ERRORS
WITH THE LOWER LIMIT OF THE CORRFSPONDING MEASUREMENT UNCERTAINTY INDICATED IN I 1:

FLUX PARAMETFRS
STABILITY ( =UP,-:DOWN) SCALING PARAMETERS

GRAD.RICHARDSON NUMBER MOMENTUM FLUX FRICTION VELOCITY
()St.be,-.Unstable) (Nt/ M) (Meters/sec)
-0.035 10.021 AT GMH -1.54E-01 (6.0E-02l 3.493E-01 (16.E-02

rEOMETRIC MEAN h, -HT HUMIDITY FLUX SCALING SPEC.HUMD,
(Meser) GMH=(ZIOZ2TI/2 M -t t2) (Sq/Kg)
12.99 3.k00-05 (A*OE- -7.13YE-05 13.E-051

Z/L AT GMH LAT HEAT FLUX SCALING POTTEMP,
-0.043 10.021 (Watts/tM2 (Kelvin)

7.42k 01 I2.OEI01 -2.739E-02 I2.0E-021
Z/L AT 10 METFRS
-0,033 10.021 SEN HEAT FLUX ROUGHNESS LENGTH

(Watts/l2I (Meters)
MONIN-ORUKHOV LENGTH 1.38E 01 [3.0E 001 1.631k-04 [6,OE-O5
(Meters)
-3.040 02 SKY AND SOLAR HEAT FLUX DRAG COEF.AT II METERS

(Watts/e2l (Meters)
1.27E SI (2.0E+OI] i.sl) (IJ 14.0E-04]

TOTAL HEAT BUDGET FLUX

1OIF 02 l3,0E+TI

BOWEN RATIO
(no units)
SIANs 10.05)

DIFFERENIE F rWEFN THE PROFILE AND BULK AFRODYNAMIC DERIVED PARAMETER VALUES AS COMPUTED VIA THE STANDARD DEVIATION FROM EITHER THE
AIOVE WEIGHTED COMPOSITE VALIIE OR MEASUREMENT UNCEFRTAINTY VALUE (WHICH EVER ABSOLUTE VALUE IS LARGER). ALL VALUES ARE
LISTED IN PERCENT DIFFERENCE AND ARE "+or-":

GRAD.RIH, Z/t. MOMENTUM LATHEAT SEN.HEA SKY RAD TOTAL HEAT BOWEN FRICTION SCL,SPEC SCLPOT. ROUGH. DRAG
Nn.AT GMH AT (TM FLUX FLUX FLUX FLUX FLUX RATIO VELOCITY HUMIDITY TEMP. LENGTH COEF.

57% 54% 34% lox 8 0% 6% 16% 16 6% 305 55% 3%

* EO OF DATA RON 45



MARINE SURFACE LATER MICROMEIEOROLOGICAL EXPERIMENT

NAVAL Rr SEARCH LABORATORY
A TMOSP HERIC PHY SICS BRANCH

MARINE AT MOSPHERIC RESEARC H STATION
SAN NICOLAS ISLAND, CALIFORNIA

. . .t . MICRORETECOLUDICAL DATA . . . ft

RUN NUMBER: 7905022030 PRINT DATE: 11 JUN 1980
ST1ART7 TIME: 20.30i I PSI DATA SAMPLING RATE (ALL CHANNELS): 6/Moo
E ND TIRE: 2059.50 PI DATA AVERAGING PERIOD: 30 Moo
START DATE: 2 Moy 19 79 (DAY 12.)) NOMENCLATURE: I-UPPER LEVEL, O-LOWEM LEVEL

* ANALOG CHANNEL RAW DATA (AVERAGE VIG):

No.IT No .0 N.2 N..03 No.04 No.05 No.6 N-.07 N.118 No 09
VZL.RF. TMP.TU. IMP SYRIC.? DEW POINTI DEW POINTS WIND SED IDSED APE, K H. WN )

6.20 0.000 0.100 5.142 5.064 5.075 4.854 4.888 -0.9 5 20

No.15 No.11 N..12 N-.13 H-.14 N-.15 No.16 NV.)?
RULK .T T EMP ACFEQUENCY AC VOL TAGE MANUAL FLAG, ZEROI REF SPARE A S PARC E, VO LT, REF .0.
3. 837 A3.863 2 27 0.001 0.001 0. 011 0.0 OF 6,205

"t DIGITAL CHANNEL RAW DATA (AVERAGE): ESCARPMENT DATA, FIELD CALIBRATION AND WIND SPEED ESCARPMENT CORRECTIONMS:

No1 No,? (JPWIN1 NEAR UPWIND ANDPFECAL DVPPFGAL WiBECIL WOILL( W5/ELC
AIR TEMP.! AIR TEMP.? F (EIH/LENGI PIH(Metrs) (Volt1s) (Volts) (Volts.) (coe f f 14Co)
1411 120615 1421 12176 0. 9 9 7? -0.009 0. 00 Q.1 as0.a992 )).94Y

o SYSTEM MOUSEKPEPING PAllRAMt (6(5kANS)AflS INTO ENGINEERING UNITS:

MANUAL F: AG ERROR COUNT DATA RAVE VOLTY REE .DRV VOLT.REP .0EV ZERO RF. DEV A[: VULT ELUX AC P865 .FLOUX AC VLLLTILL AL FREQULENCY
(No.scar.) (No~sc aos) (No. cno.0) AINo (.IISV( &(No.I,.005VU( )No..0D2V) (No0.)5V)) (No0.)1Hz) (VAC) (HO,)

I I 1R a a 0 IaI 0 1)5 .3 "1.866

" OBSERVED MICROMETEOROI.DGIGAI PARAMETERS (INCLUDING THE ABOVE CAL. AND ESCARPMENT GONRECTIONS) TRANSLATED INTO ENGINEERING UNITS:

AIR TEMP. I WIND SPEiED) DEW POINT F M.TUI WIND DIR. BAR.PRPS.1 SET RID.) E U) WY (EMP 50,18 AIR YEMP
(Gelsoo3 (M(e/sc (eso) (l. gM/3 De.Tr _,e, )WII~r _Wso2 (Cesos) lpo

12.062 9.77 9.79 NU DATA 323.6 1013.20 1.27E OF 13.484 26S.27y

AIR TEMP.? WIND SPEEl? DEW POINT? TE STEUC.e TIDE ORIOLE BIARPRES,?
xClis -Mte/2c (,los EeoM23) (M oeter MIL I (Milli 4 r)

12.176, 9.04 9.96 NO DATA a.03 111 ,4.29

oCALCULATED MICR):ME(E)LRULS6LAL PARAMETERS.

HEICMT%,31 POT TEMP.I VIR.TEMP I V.POT.TEMP .I ABT.HUMID.I R'E.HUMID.I SPEC.H)IYID.1 VAP.PRES,.) S.VAP.POES.I REF INUE II
(MetrI (Celos Cos) ;C ICeIoos (Rg/zt3) (Percet (Eq/SKqlT (Mol1obar (MoIli br) )Yo.oM11-2/3:
18. 35 12.241 ;C1336 13.535 Y.193E-03 85.199 7.462E-113 12.101 1 4.073 NO DATA

NEIGHT, I/2 POT.TEMP.2 VI8.T.MP 2 .POT.TEMP 2 AbS.HUMID.2 REL.H))M)D.2 OPEC.OUMID.2 VAPPRES..? S.VAP.P8ES.2? REEF,INUEX2
(Me Ter') (Cea I us) (Gelsoos (Cel .... (151 3) (Pe.rcent) (Kg/Kg) (HMo11oFar) (Millba r ) )Kl.xM-2/3L
9.720 1 2.267 13.477 113.567 9.244F-03 85.74 7.4986-03 12.172 1 4.196 NO DAT7A

oCONTINUED BELOW

PRINT DATE : 31 JUN 1980RUN NUMBoER: 790512131) MARINE SURFAIT:F LAYER DAT1A S A MPLINGr RATE (ALE CHANNELS): 6/Moo

ST ART TIME: 20:301 0 PSI FRL MIC ROMET DROL OGY D ATA AVE RAGING PERIOD: 3(]1 MO
START DATE 2 May 1979 (DAY 122) DAN NIGOLAS ISLAND, CAL NOMENCLATURE: (OUPPER LE.VEL , Z'LOWEN LEVEE

*PROFILE CALCULATIONS BASED ON ABOVE ObSERVED AND CALCULATED VALUES )BU)SINGER,1973(

FLUXO PARR METEHL; PROF ILE SI OPES
STAPIL ITE b.UP7,-DOWN) SLALING, PARAMEIERS PARTIAL SERIVATILO -oINCA WITH HEIGHT)

GRAD.RICHADSO NUMBRER MOMENTUM FLUX FRIC TION ,VELOCITO GENERAL)FORM:DN/D/-, GENERA FORM: N'SLOPE-
IotS .UsgDe Nt/c?(11p,) *Oteo/so TINT-N2)I,1 rZl/7 2: I(L noZI-SIT()LoZ2-POSD1)/

-0.015, AT GMH .49E-l 4.496L-0l 71. 2fl/21 I1121

GEOMETRIC MEAN HEIGHT HUMIDI1Y FEUX SEALING SPEC HUMD NOWN SPEED IM/sc C NIOSPED '"/Nec
(Metor) GMHIZIC*Z2II/2 1Kg/sec oZI g/K Z MEHY IeterS) ZONEIGHIT"(A) lcroo~s
12.99 3 .6 ,1- l:,)5AIEO DWSIDZ7- N M12E-12 PS I.PSII

45 SLOPK 8.906-Il1
7/L At GRA LRY.MEAT FLUX
-0.01IT9 (Watso SCALING POT TEMP N-SPEC.HUMIDITO (K/K: SVEG HUMIDITY (Eq/Kg)

8 YE II , 0'elo in) Z -HFIlGHT (Meters)Kq/ ThN ZKGHMY) Vert Roos
Z/L AT ID METERS -2060F-C? DSM /DZ- -R3.92E-16 P SI-PSI/
-0 .11 S1,N HEAT I F)A SM !LOPE' -8 306 D3

(We, I /1?)

2/I. AT 21 1.156 1 ROUGHNESS LENGTH N:POT TEMF.)KftIuooL N-PO0T.TEMKP.)Kel-oO
-0.127 (NMeters /HEIDHT (Meters) Z -HE IGHT (M) Vert-Axis

SKY AND SOLAR HEAT FLUt 3,. 4D IT/DZO 2.92E-03 P61=901S2
Z/L AT Z2 (W tts/c2 PIN SLE- -2.62K. 01
-0.1a13 I 276 II

DRAG COEF . AT ID METERS RLOTGM"P STRVC.)RoM 2/3)
MONIN-CF&BUKHOV LENGTH IOTA) NEAT BUDTGET 1L011 (So1) soles 1 MKiCMYH (M) Ve-'Axis
(Mters) C(W.ts/, 1, -1>2, PSI.NONE
-6.893E 02 1.136 07, CT? SLCIPE'N DATA

PSll AT ZI= 0,0893814 BOWER RATIO
Pol T A 7 1Z.04 7211 (to nT005

PlOD AT 21 0 5137 0 129
PS312 AT 251-0 011762

"GENERAL CONSTANTS: MISCELLANEOUS

VON RARMAR GRAVITATION PROFILE TRUE I) 6 E wf BU LO b
CONSTANT ACCELERIAT ION T UMPRNL T))B.SHMIDI YENT MEAT MnjT)I(RE AIR DENSITY
(NM.o onto IM/sec" 2 um NUBEKBN NUMBER TRANSE COlFF THANSF.GIEF(K/t
a1.4 9.79539 D 74 I 74 5 926-03 I 3?f-03I 35

" GENERAL NOTES:1; AIR SF0 (.)EIC HEAT
Acocy otaoooeHeo es~~o of Profile Slope god/or P-rtia Deoato lIre) 9R Eel.)IIopoott ewcoe 

5 
b,Nto o2410.0' 12Z

SMI -SM?. 0/- 116F. Kg/Kg. RATER L7 H4EAT VIP

.3 91146f 115

ft CONTINUED IN N69T PAGE 46



RUN NUMBER 7905022131 MARINE SURFACE LAYER PRINT DATE: 11 JUN 1980

SIART TIME: 20:30: 0 PSI NR RI1ROMETE(ROLOGY DATA SAMPLING RATF (ALL CHANNELS); 6/Min

START DATE 2 M.Y 1979 (DAY 122) SAN NICOLAS ISLAND, CAL DATA AVERAGING PERIOD: 30 Min

ESTIMATED MILROMEIEORULOGICAi PARAMETERS AT TEN METERS:

AIR TEMP. WIND SPEED DEW POINT TEMP.STRUC. BAR.PRES. F(ULE UT TEMP AIR-UT TEMP POT-UT TEMP VIR-UT TEMP V.POT-WT TEMP

(Celsius) (Meter/sec) (Celsius) (Kel.iM-2/3 (MIllibar) (Celsius) (Kelvin) (Kelvin) (XelaIn) (Keluis)

12.163 9.13 9.85 NO DATA 1014.20 13.484 -1.321 -1.223 -0.021 V 077

HEIGHT PUT.TEMP. VIR.TEMP. V.POTTIEP. ABS.HUMID. REL.HUMID. SPEC.HUMID. VAP.PRES. S.VAP.PRES. REFLINDEX

(Meter s) (C ) (Cel t) (Celsius) (Kg/ 3) (Percent) (Kg/Eg) (Milir (Millsbars) lel.XM-2/3)
10.00 12.261 13.463 13.561 9.23RE-03 85.77 7.494E-D3 12.164 14.181 ND DATA

B PULK AERODYNAMIC CALCULATIONS BASE' ON ABOVE ESTIMATED VALUES AT TEN METERS (FRIEHE ET AL,1978):

INFERRED FLUX PARAMETIERS INFERRED INFERRED MEAN VERTICAL
STABILITY (.-UP,--DOWN) SCALING PARAMETERS VELOCITY COVARIANCE MISCELLANEOUS

GRAD.RICHARISON NUMBER MOMENTUM FLUX FRICTION VELOCITY WITH LONG. VELOCITY AIR DENSITY
(" Stabl.e- Unstable( (NI/2) (Met rs/sC) IMeIer2/ste2 (K/nT)

-0.055 AT CMH -122E-0I 3.205EE01 -1.027E-01 1.2327

GEOMETRIC MEAN HEIGHT HUMIDITY FLUX SCALING SPEC.HUMID. WITH ABS. HUMIDITY AIR SPECIFIC HEAT
(Meter) GMH(ZIZ2)I/2 (Kq/sec m2) (KR/Kq) (Meter KE/sec m3) (ITcal/Eg Eel.)

12.99 297E-05 -7.520E-05 2.971E-05 2.4162i 02

Z/L AT CM LATHEAT FLUX SCALING POT.TEMP. WITH POT.TEMPERATURE WATER LAT.HEAT VAP.
-0.a67 (Watts/2( (Keluin) (MeTer Eel./sec) (ITcal./Kg)

7.34E 01 -3.829E-02 1.227E-02 5.9044E 05
Z/L AT I0 METERS

-0.051 SFN.HEAI FLUX ROUGHNESS LENGTH VAPIPRES.AT WT LEVEL

IWatts/m2) (Meters) (Millibr I
MONIN-OBUKHOV LENGTH 1,53E 01 1.022E-04 15.482

(Meters)

-1.953E 02 SK AND SOLAR HEAT FLUX DRAG COEF.AT 10 METERS ABSHUMID.AT WT LEVEL

(Watt s/m2) (Dimensionless) (Kq/3)

1,27E 01 1.232E-03 1.170E-02

TOTAL. HEAT BUDGET FLUX BAR.PRES.AT WT LEVEL
(Watts/2) (Millibar)

.IE 02 1015.40

BOWEN RATTO

(no units)
0.208

" MEASUREMFNT ERROR AMA TYSIS OF PARAMETERS LISTED IN PERCENT MEAN ERROR AS COMPUTED FROM CONSTITUENT MEASUREMENT ACCURACIES,
TOP ROW ARE PROFILE ERROR VALUES AND BOTTOM ROW ARE BULK AERODYNAMIC ERROR VALUES. ALL VALUES ARE APPROXIMATE AND ARE nr-':

GRAD.RICH. Z/L MOMENTUM LATHEAT SEN.HEAT SK RAD. TOTAL HEAT BOWEN FRICTION SCL.SPEC SCL.POT. ROUGH. DRAG

NO,AT GMH AT TIM FLUX FLUX FLUX FLUX FLUX RATIO VELOCITY HUMIDITY TEMP. LENGTH (OEF.

104% 104% 84% 148% 79% 11% 116% 227% 42Z 106% 37% 62% 84%

171% 171% 46% 44% 99% 11% 35% 143X 23X 67% 122% 43X 40x

" CONTINUED BELOW

RUN NUMBER) 7905022030 MARINE SURFACE LAYER PRINT DATE: 11 JUN 1980

START TIME: 20:30: 0 PST NRL MICROMETEOROLOGY DATA SAMPLING RATE (ALL CHANNELS): 6/Min

START DATE: 2 May 1979 (DAY 122) SAN NICOLAS ISLAND, CAL DATA AVERAGING PERIOD: 30 Min

" COMPOSITE PROFILE AND BULK AERODYNAMIC DERIVED PARAMETER VALUE WEIGHTED AS A FUNCTION OF THE ABOVE RESPECTIVE MEASUREMENT ERRORS
WITH THE LOWER LIMIT OF THE CORRESPONDINC MEASUREMENT UNCERTAINTY INDICATED IN I I:

FLUX PARAMETERS
STABILITY (*=UP,-DOWN SCALING PARAMETERS

GRAD.RICHARDSON NUMBER MOMENTUM FLUX FRICTION VELOCITY
( ISte SI,-Uestable( (Nt/el) (eter/sec)

-0.030 10.021 AT GMH -T.70E-I 16,E-02] 3.663E-01 I6.0E-02]

GEOMETRIC MEAN HEIGHT HUMIDITY FLUX SCALING SPECHUMID.

IMeter) CMH-lZ1*Z2)I/2 (Eq/sec *2) (Kg/KQ)

12.99 3.1SF-05 [8.OE-06 -7.12HE-05 [3.0F-051

Z/L AT GH LAT.HFAT FLUX SCALING POT.TEMP.

-0.037 0,0021 .Wa m2s/n2 (RelIn)
7.71E OI 1I.0E+011 -2,475E-02 IJIE-02)

Z/L AT 11 METERS

-I.12R 10.021 SFN.HEAT FLUX ROUGHNESS LENGTH

)Satt./2) (Meters)
MONIN-OBUKHOV LENGTH 1.3SF 0I (3.E+OOI 1,9792-04 (6.OE-051

(Meters)
-3.523E 02 SKY AND SOLAR HEAT FLUX DRAG COEF.AT 1. METERS

(Wats/M2) (Meters)

1.27E 01 12,0E+011 I i) -Ut [4.0E-04I

TOTAL HEAT BUDGET FLUX

1.04F 02 13,0E11

BOWEN RATI O

(to units)

0,17 10D08)

DIFFERENCE BETWEEN THE PROFILE AND BU(K AERODYNAMIC DERIVED PARAMFTER VALUES AS COMPUTED VIA THE STANDARD DEVIATION FROM EITHER TM&

ABOVE WEIGHTED COMPOSITE VALUE OR MEASUREMENT UNCERTAINTY VAlUE (WHICH EVER ABSOLUTE VALUE IS LARGER). ALL VALUES ARE
LISTED IN PERCENT DIFFERENCE AND ARE "nor-":

GRAD.RICH. Z/L MOMENTUM LAT.HEAT SENHEAT SKY RAD. TOTAL HEAT BOWER FRICTION SCL.SPEC SC).POT. ROUGH DRAG
NOAT GR AT TOM FLUX FLUX FLUX FLUX FLUX RATIO VE OCITY HUMIDITY TEMP, LENGIH CoEr.

70% 67% 3R% 12% 14% IX 72 23% IS% 72 40% 60%

4 END OF DATA RIN 47



MARINE SURFACE LAYER MICROMETEOROLOGIAL EXPERIMENT

NAVAL R EUARCH LABORATORY

ATMOSPHERIC PHYSICS BRANCH
MARINE ATRSPHERIC RESEARCH STATION

SAN NICOLAS ISLAND, CALIFORNIA

. . * MICROMETEORIOGICAL DATA 0*0

RUN NUMBER: 7905022100 PRINT DATE: 11 JUN 190

START IIME: !'I : : 0 PiL DATA SAMPLING RATE (ALL C:HANNE:LS): 6/in

END TIME: 21:30:10 PSI DATA AVERAGING PERIOD: 30 Moo
'(TART DATE: 2 Mv 19/Y9 (DAY 122) NOMENCLAIURE; I)UPPER LEVEL, 2=[OWER LEVEL

ANoSG CHANNEL RAW DATA (AVERACE VDC);

No.0 NoO" No.02 No03 No,04 NO.05 No.06 No.07 No.0' No.09

VOLTRF.A TFIMP.IRLJC,l TEMP.STRL)C. DEW POINTI DFW P0IN12 WIND SPEEDI WIND SPEEDS BARPRES.? SKY RAD. WIND DIR.
6.255 0000 000 5.052 5.073 4.51..97 -0.91 5.176

No.11 No11 No.12 NO.," NO.14 No. 5 No16 No.17
B1)K WI TEMP AL FREQUENCY AC VOLTAGE MANUAL FLAG ZERO REF. SPARE A SPARE A VOLT.REF.b

3.82H 3.860 2.524 0.001 0.001 00 at 0.001 6,205

DIGITAL CHANNFL RAW DATA (AVERAGE): ESCARPMENT DATA, FIELD CALIBRATION AND WIND SPEED ESCARPMENT CORRECTIGNS:

No.) No.;? UPWIND NEAR UPWIND LAND UPIFCAL DPFCAI WTBFCAL WS1El: WS.EC

AIR TEMFP. AIR TEMP.2 HEIGHT/LENGTH PAiH(Meters) (Volt (Volos) (Volts) (CoeTI (C.eff.)

1411 T2A;'02 1421 121372 0,199 74 -0.009 a 0o 00O 0.99 0.949

5YSIEM HILUSERFEPING PARAMETERS TRANSLATED INTO ENGINEERING UNITS:

MANIUA) FLAG ERROR COUNT DATA PA'F VOLT .REF.DE VOLT .REF.DEV ZFRO REF.DEV AC V) T.FLUX AC FRE.Fl UX AC VOLTAGE AC FREQUENCY

(No.scoho) (No.ans) (No.sca s) A(No. ).005V) P(No. ) Dv) (No.) .02V) (No. SV) (No. (1H) (VAC) (Ho)
S0 1SO 0 0 0 0 0 115 2 9.86

OBSEFRVED MIGROMETEOROLOGICAL PARAMETERS (INCLUDINC THE ABOVE CAL. AND ESCARPMENT CORRECTIONS) TRANSLATED INTO ENGINEERING UNITS.

AIR TF1P.1 WIND SPEEDt DEW P01NT1 TFMP.STRUC.I WIND DIR. BAR.PRES.T SKY RAD. BULK WT TEMP MEAN AIR TEMP

(Celisous (Moter/ec) (Celsous) (Ke(.oM-2/3( (Deg.Troe (Millibar) (Watt/n?) (Celsius) (eluon)

12.0;'.) H.69 9.85 NO DATA 321.0 1013.33 1.27E 01 13.474 25. 239

AlA TEMP.? WIND SPEED2 DEW POINT2 TEMPSTRUC.2 TIDE TABLE BAR.PRES.2

(Co.ut) (ele Ir/erP ) (Celsios) (Kel.oM-2/3) (MeIer MSL) (Millibar)

12.137 806 9.91 NO DATA 0.05 1014.43

o CALCULATED MICROMEEOR0LOGICAL PARAMETERS:

HEIGHT, ZI POI.TEAPTI VIR.TEMPI. VPOT.TEMP.1 AS.HUMID.I REL.HUMID.I SPEC.HUMID.I VAP.PRES.I S.VAP.PRES I REF.INDEX I

(Meters) (Celsios) (Celsoos) (Celsius) (Kq/3) Perrt (K /K") (Millibat (Millibar) (Kel.iM-2/3)

8.35 12.200 13.319 13.499 9.232E-03 86.55 7.491E-03 12.150 14.037 ND DATA

HEIGHT, 7? POT.TEP.2 VIR.TEMP,2 V.POT.TEMP. ABS.,HUMID.2 REL.HUMID.2 SPECGHUMID.2 VAP.PRES.2 S.VAP,PRES.P REF.INDER 2
(Meters) (Celsius) (Celsius) (Celsius) (Kg/3) (Percet (KS/Kq) (MlBilliar) (Miia) ( IKeIxM-2/3)

9.20 12.227 13.442 13.53? 9.277E-03 86.25 7,523E-03 12.214 14.061 NO DATA

. CONTINUED BELOW

PRINT DATE; 11 JUN 1980
RUA NUMPER: V915022100 MARINE SURFACE- LAYER DATA SAMPLING RATE (ALL CHANNELS): 6/Non

START TIME: 21: U: 0 PST NR MITROMETEOROLOGY DATA AVERAGING PERIOD: 30 Mn
START DATE: 2 MAY 1929 (SAY 1221 SAN N0COLAS ISLAND, CAL NOMENCLATURE: _bUPPER LEVEL, D=LOWER LEVEL

o PROFILE CALCULATIONS BASED ON ABOVE OBSERVED AND CALCULATED VALUES (BUSINGER,1973:

FLUX PARAMETERS PROFILE SLOPES
STAFILITY (=UP,- DOWN) SCALING PARAMETERS PARTIAL DERIVATIVES (=INCRWITH HEIGHT)

(:RAD RICHARDSON NUMBER MOMFNtIOM FLUX FRICTION VELOCITY GENERAL FORM:DN/DZ= GENERAL FORM. N'SLDPE=
( +11UabI.' -'Vostabltl) (Nt/n) (Meers/sec) I(NI-N2)1ILn(21/Z2) I(,nZ-PSI)-(LnZ2-PSI)I/
-01021 AT CAH -I.9F-O1 3.988-Il (ZINZ2)/21 (NI-N21

(,FOMETRIC ME AN HEIGHT HIIMIDITY FLUX SCALING SPEC.HUMD. N=WIND SPEED (M/se) N=WIND SPEED (M/sc)
:Meter) GMH-(7172)112 (Kq/oec m2) (Kg/Kg) Z=HEIGHT (Meters) Z=HEIGHT (N) Vert.Aoos

12.99 3.;'5F-5 "6.603E-05 DWS/DZ. 7.05F-02 PSIzPSII

WS SLOPE
=  

1,001 00
/'L AT GMH LAT HEAT FLUX
-0.027 (Watts/t2) SCALING POT. TEMP. N=SPEC.HUMIDITY (Kg/K) N=SPEC HUMIDITY ikg/Kg)

R.OTE 01 (KPIoin) Z HEIGHT (Meters) Z=HPIGHT (M) Vert.Aoos

Z/L AT 10 MFTERS -2 .249E-2 DSH/DZ
= 

-8.97E-06 PSI=PSI2

-0.00 EN HELAT FLUX SH SLOPE -elE 03

(Watts/2)
Z/L AT Z) 1.12E 0I ROUGHNESS LENGTH N=POT.TEMP.(K Ioin) N=POT.TEMP,KIoon)
-0.031 (Meters) Z=HEIGHT (MeterN) 2=HEIGHT ( AI rt.Axos

SKY AND SOLAR HEA FLUX ?.217E-04 DFT/DZ= -3.D4E-03 PSI PSI

Z/L or z- ,Ats/n?) PI SLOPE= -2 40E 01
-0 019 127 F 01

DRAG COEF. AT "0 METERS N=LnTEMP.STRUG.(KM-2/3)
MONIN-(BILKH)Y LFNC;H TOTA HEAL BUDGI T FLUX (OiMensonless( 7=HEIGHT (M) Vrto.AOs

(Meters_ (Wat ts/n ) '. ,OUII U0 PSIONONE

4.T IE 02 1IE04F 0 CT? SLIPEF=NO DATA

";I AT / I- 0 121154 B OWFN RATIO
PT)12 AT /2 I 06501,7 Itt, units
PEI! AT /1= T 075160 039

PSI;' At /P 0 39056

* GONEPAL EONSTANTS: MISCELLAN[OUS

VON RARMAN GRAVITAT ION PROILE PROFIL.E BU K BULK

FONSTANT ACEEIFRATION TURPPANDTI T IR.SCHMIDT SEN HEAT MOISTURE AIR DENSITY

iN ltN) (M/sor SF NMBPFR NUMBER TRANSFEIEF. TRANSFCOEF. 'q

0.4 9,79!,9 074 4 0.92E-03 1.32E-03 23?s

C S.F NIRA NO i: AIR SPI LfIE ICHEAT
A-cu ry locutatn otroodod for eosuront of Profile Slope and/or Partial Dertuitoe. 0ITla /Kq RoI.I
Computatoon .. eoted bR.bn.or.otn of: .416t;'t I

SHI -SH2' -/ ORF-3 Kq/Bq. WATER LAT HEAT VAP.
((al /Rqo

5 D4RE Di)

CONTINUED ON NEXT PAGB 48



RUN NUMER: 7905022I00 MARINE SUR FACE LATER PRINT DA TE II JUN l9AD
SART TIME: 21: 0: [1 PSI M RICROMETEOUROLOGT DATA SAMPLING RATE (ALL (HNNELS,: i-Mjn
START DATE: 2 May 197 9 (DAY 122) SA N NICOL AS ISLAND, CAL DATA A VERAG INC PERIO0D: 30 1115

ESTIMATED MICRIIHETEOROLOIGILAL PARAMETERS AT FMN METERS:

AIR TEMN WIND SPEED DEW PITINT TEMPOSTRUC. BARPRES. BULK WT TEMP AIM-SITEM POT-S TM VIA-WTTM V PUT SI IEMP
(CesI us; IMeter/sec) (Celsius) (Ee I ,M-2/3 )l IM IIIb r) u~esicv Illeuis Poeluin7M l Txun)'M fl*I

1 2.123 B.13 9 .90 No DATA 1014.34 13.474 -1.351 -1.23 n 114 0 051

HEIGHT. POT.TEMP. VIRTETMP.. (.POIT. TEMP. ADSHU.MI D. RELNUMI11D. SPEC HUMID. Y)AP PRES. S VAF FRES REP INDEX/3IMeters I estiusl I ssi (Celsius) (Eq/elI (PrettE/gXMI~~sl Iilbrl Ie M23

101 222 13.427 1 3,525 9 .27 1E-103 86.2 7.'519E 227 4.14 NDA

NBL AEEI1DTNAHIC CALCULATIONS BASED ON ABOVE ESTIM4ATED VALUES AT TEN METERS (FRIEME CT ALlY/A)0

INFERRED FLUX PARAMETERSINERDNPRDMANVTCLSST ABILITY IUF-DOWN> SCALING PARAMETERS VIEL ofCIT COVARIANCE ICLLNS

GRAD-RICHARDSON NUMBER MOMENM FLUX FRICTION VELOCITY WIYT LONG VEOIY AIR DENSITY

-VIR ATGMH -9.51E-02 2. 77RE-01 -777E1 123

GEOMETRIC MEAN HEIGHT HUM IDITYI PUS (SCALING SPEC.HIMID, WITH E-D AB.HUII,1I1SEIICNA

(Meteor) CMH-fZle 2I1/ 2 lKg/s'ec Me21 (Eq/Kg) (Meter Eq/sec, IcI./Eg Eel.,
12.99 Pq61E-l5 -7.IcIL-I 2615E 6 r-05 2.4I162E El0

ZLEAT TRW LATYMFAT FLUX SCALING PEIYSTEMP. WITH POT.YEMPERAIIEE WATER LAT.HEAT YAP.

44E19 olYs/? IKel1ut (Meter Ee/st (ITc'aI.I +
6.44 A1 -0MTFS4.096E-B2 I.13T-2 S.906E I

-0+073 SEN.HEAT FLUX ROUGHNESS LENGTH VAPRE:.AT WT LEVEL

( Wa. ts /M2) (Meters) (Mpil ba I)
MONIN-OBUAHOV LENGTH 1.42E I1 6 ,039E-O5 I547

I372E U? VE AND SOLAR HINT FLUX DRAG COEF AT 10 MEYERS ADSHMDT TLEL
(at (s/) Ilien sioclessl I1Kg/el) NI LVE

1.27E TI 1.167E-I I.17DE1.2

TOTAl MERT BUDGET ELUXS BAR.PRET.AT EWT LEVEL

(Wals/of (
M
lllib .r~I 01 115.54

ROSEFN RAT IT
(I. ulits)

02L1

MENSVREMFNT ERROR ANALYSIS OF PARAMETERS LISTED IN PERCENT MEAN ERROR AS COMPUTED FROM CONSTITUENT MEASUREMENT ACCURACIES.
TOE RON ARE PROFILE ERROR VALUES AND BOTTOM ROW ARE BULK AERODYNAMIC ERROR VALUES. ALL VALUES ARE APPROXIMATE AND ARE ......

GRADHRICH. l/L MOMENTUM LAT HENT SENHEAT SKRAD. TOTAL HEAT BOWER FRICTION SCESPEC SCL.POT. ROG DRAG
NO.AT 0M IIM FU LX PU LU F LUX RATIO VELOCITY HUMIDITY TEMP. LENGTH CUJFF

103% 103% 816% 149% 78% 11% 115X 227% 43X 106% 35% 63% 86%

17Q% 170% 46% 44% 987. 11% 35% 142% 23% 67% 125 432 40%

*CUNTINUED BELTS

RUN NUMER: 790502210C MARINE SUR FACE LATER PRINT DATE: IJN18
SI ART TIME: 21 : I: U P SI NRI. MI1: RUMETIEI)ROLOGY DATA SMPL IN RAE(ALCNES) 6/1c

(AT D lE 2 My 19 79 (DAY 122) SAN NICOLAS ISLAND, C:AL DATA AVC:RAGING P ERIJOD: 30 MuMi

C COMPOSITE PRNOFIlE AND RUlE AERODYNAMIC DERIVED PARAMETER VALUE WEIGHTED AS A FUNCTION OF IHE ABOVE RESPECTIVE MEASUREMENT ERRORS

WITH T HE L OWER LIMIT OF THE CORR FS PONDING MEASIUREMENT UNCERTAINTY INDICATED IN I 3:

FLUX PARAMETERS
STABIL ITY *UP,-.DON ) SCALING PARAMETERS

1.RAD.81) HARISYN NUMBER MOMENTULM FLUX FRICTIN VELOCITY

043 10.1 AT 0MM -1 3lE-I (6.01E-02I 3.2?00E-071 16.DE-121

GEOMEII. MEAN HEIGHT HUMID ITY PLUS SCALING SPFC.HUMID.
(M.t, I, MII.IZIIZI(I/, (Kg / sc 

1
21 (%9/K g)I

1 2.99 2.7'-E-05 IR.IE-I6I -7.21SF-IS 131EF-05I

?/L AT GMH LAI MEAT FLUX SCALING POT TEMP.

Zl Al 10 METERS -I ;.ECl 6E0 2O-2

-0.0 40 IT 02) SFN.HEAT FtII RO1UGHNES L ENGTH
(WAtts/c) I(tes

MONIN-OBI(EHOV LENGTH 1.S 13l.11E,90 I .lT.9E-14 I 1cIE-0ST

-28M1E 02 SETY AND S01 MN MINIT FLUX DQA. CUFF NT I0 METERS
(W tIM2'/cl),_
I .27E 01 (2 OE.I011 I . 4O-4

TOT AL IIFAT BIUDGETI FLUX

RENIF RAIIU1

0.1119 to OB1

DIEFFERENCE BE TWEFH (HF PROFItE AND BITERK AERODYNAMIC DFRIVE D PARAMETER VA) UIES AS COMPUTED VIA THE STANDARD DEVIATION FROM EITHER THE
ABOVE I IFMI AtMOTT Vtlt OR MEASU.RE'MENT UNCFRTAIRIT VALUE (WHIC E VER ABSOLUT VALUE IS LARGER), ALL VALUES ARE
I tTED INPER(-ENT DIFFERECE AND0 ARE IIor . -.

GRAD RICH 71C MOMENTUM LAtEHENI SEN.HEAI 'SKY RAD. TOTAL HEAT BOWEN FRICTION OCLOSPEC OCLEOT. ROG. DRAG
MOrAT GMH AT IBM FIUR I I11 FLOT EIV FUx LUX RATIO VELOCITY HUMIDITY TEMP. LENGTH CIIEF

70% 67% 40% I.1% 1?% 0% 8%Z 22% 20% 7% 40% 65% 4
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MARINE SLIRFACE LAYER MICROMETEOROLOGICAL EXPERIMENT

NAVAL RESEARCH LABORATORY
ATMOSPHERIC PHYSICS BRANCH

MARINE ATMOSPHERIC RESEARH STATION
SAN NICOLAS ISLAND CALIFORNIA

* * M ICROMETLORDi OGICAL DATA . * .

RUN NUMBER: 7905022131 PRINT DATE: I1 JUN 98'

START TIME: 21:35:25 Pqr DATA SAMPLING RATE (All CHANNElS): 6/Mon
END TIME: 22: 0:30 PST DATA AVERAGING PERIOD: 30 M n
START DATE: 2 May 1979 (DAY 1221 NOMENCLATURE: I=UPPER LIVEL , 2-1.OWER LEVEL

" ANALOG CHANNEL RAW DATA (AVERAGE VDC):

No.0R No,11 No.02 No.03 No,04 No.05 No.06 NO.,07 No US No 69

VOLT.REF.A TEMP.SIRUC.I TEMP.STRUC.2 DEW POINTI DEW POINT? WIND SPEED WIND SPEED? BAR PRES.' TKY NA!b. WIND DIR.
6.205 0.0 0.001 5.045 5.G64 4.592 4.439 4.B93 -0.091 5.160

No.10 No.1t NO.12 No.13 No.14 No.15 No.16 N-.17
BULK WT TEMP AC FREqUENCY AC VOLTAGE MANUAL FLAG ZERO REF. SPARE A SPARE B VOI3T.kEE.b
3.816 3.784 2.522 0.0a1 0.001 a.001 0.001 6.205

" DIGITAL CHANNEL RAW DATA (AVERAGE): ESCARPMENT DATA, FIELD CALIBRATION AND WIND SPEED ESCARPMENT CORRECTIONS:

No.1 No.2 UPWIND NEAR UPWIND LAND DPIECAL DP2FCAL WT FCAL WS IEC WS2EC
AIR TEMP.! AIR TEMP.2 HEIGHT/LENGTH PATH(Mters) (VolsI (Volts) (VIts) )Coef' (Coeff.)
1411 11931 1421 120522 0.199 7 -0.009 0.000 0.00 a 992 0.94?

o SYSTEM HOUSEKEEPING PARAMETERS TRANSLATED INTO ENGINEERING UNITS;

MANUAL FLAG ERROR COUNT DATA BAVE VOLT.REEDE VOLT.REF.EV ZERO REFDFV AC VOLT FLUX AC FREQ'FLUX AC VOLTAGE AL FREQLNCY
(No scans) I( Noc.osans) A(No.).O51V) B(No.).OOSV) (No 002"t (Ho,)SV) (No,)IHz) (VAV) (HI
I I IRS 0 0 5 0 a 115.2 !, 9 o

* OBSERVED MICROMETEOROLOGICAL PARAMETERS (INCLUDING THE ABOVE CAL. AND ESCARPMENT CORRECTIONS) TRANSLATED INTO ENGINEERING UNIIS

AIR TEMP.I WIND SPEED DEW POIN1I TEMP.STRUC.I WIND DIR. BAR.PRES.1 SKY RAD. bULK WT TEMP MLAN AIR TEMP
(Celsous (Meter/secl (Celsbus) (Ke(wM-2/3) (DeqIre) (Mollbar) (Watt/2 (Cnsous) (Kelv0)
11.932 R.R4 aRI NO DATA 320.5 1013.8 27E 01 10,463 25.152

AIR TEMP.2 WIND SPEED2 DEW POINT2 TEMP.STRUC.2 TIDE TABLE BAR.PRES.2
(CeLsius) (leter/sec) (Ielsos) (Kel. M-2/3) (Meter MSL) (Mollibar)
12.052 8.28 9.86 NO DATA 0.07 1014.38

" CALCULATED MICROMETEOROLDGICAL PARAMETERS:

HEIGHT, Z POT.TEMP.L VIR.TFMP.I V.POTTEMP.1 ABSHUMID.I REL.HUMID.I SPEC.HUMID.I VAP.PRES.I S.VAP.PRNE I REFINDEX I
(Meters) (C.IsIus) (CelsIus) (Cel .sl ()s/,3) (Percent) (Kg/Kq) (MIlLlbar) (MillzberI (el xM-2/2)
IR,35 12.112 13.227 13.406 9,208E-03 86.82 7.470E-03 12.115 13.959 NO DAIA

HEIGHT, A? POTTEMP.? VIR.TEMP.2 V.POT.TEMP 2 ABS.HUMID.2 REL.HUMID,2 TPEC.HN1MID,2 VAP.PRES.? .VAP PRLS.2 REFINI)EX 2
(Mters) (C s ICelos) (CelIous) (K/n3) (Perc.nt) (Kg/kg) (Mllo1ba.) (Molloar) (KeI.oM 3
9.20 12.142 ;3.352 13.442 9247E-03 86.44 7.497E-03 12.171 14 1HI NO DATA

4 CONTINUED BELOW

PRINT DATE: I1 JUN 190
RUN NUMBER: 7905522130 MARINE SURFACE LAYER DATA SAMPLING RATE (ALL C:HANNELS)T h/Mon
START TIME: 21:30:20 PST NRL MICROMETEOROLOGY DATA AVERAGING PERIOD: 30 Ron
START DATE: 2 May 1979 (DAY 122) SAN NICOLAS ISLAND, CAL NOMENCLATURE: IOUPPER LEVEL, 2=tOWER LEVEL

" PROFILE CALCULATIONS BASED ON ABOVE OBSERVED AND CALCULATED VALUES (RUSINGER,19731:

FLUX PARAMETERS PRUE ILE SL)TPES
STARILIUY (n-UP,-DOWN) SCALING PARAMETERS PARTIAL DERIVATIVES (=INCR WITH HEIGHT)

IRAD.RICHARDSON NUMBER MOMENTUM FLIIX FRICTION VELOCITY GENERAL FORR:DN/DZ GENERAL FORM: N'SLOPEO
(nStabl0,-"nfstablp) (Nt/t2) (Meters/Sect I(NI-N2)1I/[L(ZI/Z Z(LnI-PSI)-(LnZ2-P71))/
-0,030 AT GN -. 64E-01 3.649E- I t.*Z2)1/21 (NI1N2(

GEOMETRIC: MEAN HEIGHT HUMIDITY FLUX SCALING SPEC.HUMD. NOWIND SPEED IM/sec) NoWIND SPEED (M/sec(
(Meter) GH-(IoZ2)I/ (Eq/sec 12) (Kg/K) ZOHEIGHT (.eters) Z=NEIGHT (M) VertAcos
12.99 3.02-I5 -6.728-05 DWS/DZa 6.28E-02 PSI PSII

WS SLOPE 1.1SF O0
I/L AT CNN LAT HEAT FLUX
-0. 37 )Wtts/e2( SCA-ING POT. TEMP. NPEC.SPECUMIDITT (K/)

7.41 .1 (Kelln) SHEIGHT (Meters) Z=HEIGRT (M) VertI.AL
Z/L AT 10 METERS -DSRPE-52 OSH/DZ -R.92E-R6 PSI=PSIJ
-0.029 .;EN HEAT FLIIX SH SLOPE- -8.04E 03

(Wet m/2)
Z/L AT ZI 1.18E 01 ROUGHNESS LENGTH N=POT.TEMP.(Kelvon) N:POT.TEMP(keloon)
-0. 051 (Meters) 2-HEIGHT (Meters) 7-HEIGHT (MI VertAtos

SRY AND SOLAR HEAT FLUX 1.623E-04 SPT/DOS -3.44E-0 PSI-PS12
Z/L AT Z2 WAatts/n?) PTK SLOPE- 2'0YE 01
-0.026 1.27E 01

DRAG COEF. AT 10 METERS NLTEMP.STRUC.(KM 2/31
MONIN-OBUKHOV LENGTH TOTAL NEAT BUDGE.T FLUX IDI.tensionless1 1HZEIGHT (M) Vert.Ats
(Meters) Matts/o?) 0u)9(-:) PSINONE
-3.485E 02 9.93E 01 CT2 SLOPEONO DATA

PSII AT 71 0.161862 BOWEN RATIO
PSlI AT 2 0,0AR697 (no Units)
PS12 AT I- 0.101658 0.158
PS12 AT Z2- 0.054704

" GINERAL CONSTANTS MISCELLANEOUS

VON KARMAN GRAVITATION PROFILE PROFILE BUIK BULK
CONSTANT ACCELERATION TUR PRANDT) TUR.SCHMIDT SEN HEAT MOISTURE AIR DENSITY
(No units) IN/sec 2) NUMBER NUMBER TRANNFCIEF. TRANSF.COEF, (Kq/M3)
0.4 9.7959 0.74 !,74 0.92E-03 1.32E-03 1.2331

" GENERAL NOTYT: AIR SPECIFIC HEAT
Accuracy it.. i.taton coeeded for ea-roMnt of Profile Slope and/or Partial Derivativ. (ITI.l '.R Re,.)
CuopUtatIoo ecluted bp inoertion of: 2.4162E 02

SHI-SH2- -/- .89E-3 q/K
9
. WATER LAIHEAT VAP.

(IT c 41,/Kg)
5 .903E 05

* CONTINUED ON NFXT PAGE 50



SR E 3.0CAAUN NUMBER: 79050222350 MARINE SURFACE LAYER PRINT DATE;: ItI JUN 19A5STAR I ME ;I 2102 POT NR) MICROMETEOROLOG DAT .AMPI ING MATE ( ALL CHANNELS) 6/Mm,
START DATE: 2 Ney 2979 (DAY 122) SAN NRICOLAS ISLAND, CAL DATA AVER AGING PER 'ID: 30 Min

o ESTIMATED RICROMETKOROLOGICAL PARAMETERS At 1PM METERS:

AIR TEMP. WIND SPEED DEW POINT TEMP.STRUC. TIAR.PKFS. DOLE W/T TEMP AlP-N T TEMP P"T-WITM VIP Y (P V POT -WI TEMP
(Cels.-) (Met.r/. eY ( Celsius) (Ii-2%3) (MaIliba.r( ( Celsus) "Ielvin) " (K~in)EM (Ke ,in: IeV Iin
12.038 8.35 9.85 NO DAT 1014.20 <3.4l -142 1.22- Is -D

HEIGHT POT.TEMP, V11IRTMP. V.POT1.TEMP. ADYHO.IMID. REIO , SPECH.UMID VAPPRES1. OVAF PAL1S. REINDEX
(Mtr) (esa) Clis esu Rgt3) (Perent) (Kg/Kg) (M i laT ar (Mul016a, 1 i.(9 2/
10.00 12.136, 13.3371 13.435 9.243F-3 86 .6 7.494E-D3 160 14 06 tN DATA

BULK1. AERODYNAMIC CALCOIATIONS BASED ON ABOVE ESTIMATED VALUES AT TEN METERS (FRIENE ET A) 19785)'

INFER FRED PLUS PARAMETERS INFERED INFERRED MEA N VERkTICAL.

STABILITY (..UP,--DOWN(, SCALING PARAMETERS VEL OCITYf COVARIANCE MISCELLANEOUS'.

GRAD.RICNARDSON NUM~BER MOMENTtuM FLUX FRICTION VELOCITY WITHLONG. VELOCIT AID 'DENSITY
LT.=StaB ole,- Onstbl )( (Nt/M2( (Mter/set) (Meter21/sec2) K/Y
-0.07e AT OMA -1DM2-al 2.869E-01 -8.232f-02 ; (3

GE OMETRIC MEAN HEIGHT HUMIDITY ((SD SEALING SPEC.HUMID WITH ADS, VUTTIDITY AIX SPPLIPIC HEAT
( Meter) GMH(015672(I/2 (Kg/sec *2) (Kg/Kg) (MeterI Kg /se' _: 'I Ic_./~ . el.
22.99 '.7K-O-6?-O .67-Y q1,II

O/E AT GMH LAT.HERY FLUX SVACI NG PLTT.TLMP. WITH POT.TEMPERAYSRE WATCH1 LAY CEAT OAT
-0. 092 (W tts,/ MC ') 'Rein) (Me ter Rd/s1 (lre " 1K/V:6.67E 0I -4. a,"-U 1.2201 -02 C.VTEU
O/L AT 10 METERS
-0. 071 SEN.HEAT FLUX ROUGHNESS LENGTH SAP.PRES AT WY LEVEL

(Wat.s/2) (Mete Mil' ta
MONIN-OBUR(HOV LENGTH I.2K5 6.XI7E-I5 T 63

-I.409E 02 SP Y AIND SOLAR HEAT FLUX TRAL LXEE.AT IX MKTE(TS AbS UMID AT WI LEVIL

IY U1.1I1E-03 I(n-O

TOTAL HEAT BUDGET F1 OII RAP PALS AT 60T PUVL

(Wts/6 (C 1 11.

DOWEN RATIO
Inn unat

0.228

" MEASUREMENT ERROR ANALYS IS OF PARAMETERS LISTED IN PERCENT MEAN ERROR AD COMPUTED FROM CONSTITUENT MEASUREME NT ACCURACIES
TO ROW ARE PROFILE ERROR V ALUES AND BOTTOM ROW ARE ROCK AERODYNAM IC E RROR VALUES. ALL VALUES AR E AP PROXIMATE A ND A R E .

GR AD.RICH. OIL MOMENTUM LATMHEAT SENHEAT SK Y RAD. TOTAL MEAT BOWER FRICTION OCL.SPEC DTL.POT ROUGHX. DRAG
NO.AT CNN AT YIM ELUX FLUX FLUX FL UX FLUSI RATIO ULLOC ITIY HUMIDITY TEMP. L ENGTH COKE.

It 111% 98? 156% R2% 10% 118% 237% 49% 107% 33% 691 98%

l6RD IRS? 46% 44% 96% to% 35% 140% 23% 67% 1(9% 43% 40%

" CONTINUED BELOW

RUN NUMBER: 7905022130 MARINE SURFACE LAYER PRINT DATE: ;I1 JUN T9A'
START TIME: 21:30:20 PST NII MEICROMKYEOROClOGY DA TA SAMPLING RATE (ALL (MHANN) LS): 6/Man

START DATE: 2 May 1979 (DAT 122) SAMN NICOLAS ISL AND, CA) DATA AVERAG ING PERIToD: 30 Man

* COMP OSITE PROFILE AND BULK ARRODYNAMIC DERIVED PARAMETER UAL(IE WEIGHTED AS A FUNCTION OP THE ABOVE RESPLECTIUP MEASUREMENT ERRORS
WITH THE LOWER LIMIT OF TR C OMPESPOND ING ME ASUREFMEN T UNCEFRTAINY INDICATED I N I I:

FLUX PARAMETERS
STAP11,I7Y UP,- DOWN) SCALING PARAMETERS

L.1.R1T7HARDSTIN NUMBE R MOMENT11UM FLUX1 FRICTION VELOCITY
In.ITable-.tblei) (Nt'/CH2) (Meters/scT-0.049 IR.021 ATGCMH -1.21E-Ol (N.OE-121I a.1K-I 1 lt 2

GE OMETRIC MEAN HEIGHT HUMIDITY FLUS SCA(.INO SPEC.NUMID.
(Meter) GM.1 021 9 ~ /,en *21 1kg/Kg)12.99 2.77KI IRER-..IE .27LL0 3I-

OIL AT 0MM LATNEFAT FLU(X SCAI INC POT.TEMP.
-0. 059 10 .02) (Wat1,/n.21 ) ~ lan

6.85E at 12, lEnlil -7.947K-T2 12.IE-521
OIL AT lB METERS
-0.0a46 (0 .021 SEN.HEAT FLUR ROUGHNESS LENGTH

,IW"tts/2() (Meter sIMONIN-OBURHOV LENGTH I1.34E SI (3.1En+I11 I .043E-04 16.OK-OSI
(Me teors)
-2.1296E 82 SKY AND SOLAR HEAT FLUX DRAG COFE.AT IX METTERS

1,27EK0 I.I lCEill nt:- 14,IK-041

TOTAL ((EAT BLUDGET PLUS
(Wo. ts /;;,

9 57K II lYIora.lI

BiOWEN RATIO
(n. nis
0.232 10.081

it DIFFERENCE BETWEEN THE P ROFILE AND BULK AERODYNAMIC DERIVE) PARAMETER VALUES AS COMPUTE'D VIA YHK STANDAR D DEVIATION FROM EITHER THE
ABOVE WEIGHTED COMPOSITE VAL UE OR MEASUREMENT UNCERTAINTY VALUE (WHICH EVER ABSOLUTE VALUE IS LARGER). ALL VALUES ARE
I ISTED IN PERCENT DIFFERENCE AND ARE Xe

GORADRICH. OIL MOMENTUM EAT.HEAT SEN.HE AT SCT *AD, TOTAL HEAT POWER FRICTION SCIL.PEC SCE.POT ROUGH. DRAG
NO.ATI CNN AT IB P N LUS FLUX PLUS FLUX EFISI R ATIO VELOCITY HLUMIDITY TEMP. tLENGTH COKE F.

50% 4? 27% 7% 13Z 0% 3% IRS 23% 6% 32? 46%
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MAP INE StI oPACk AI lA MII ijol k ELOLIUA FOPEIALI .

ANAA Al,4 ARtII LAPlIITJA I

AlSS/L PIL PI (SIIWPANT'H
MAWN AINI 'LIS TP11 AEA II 510,11I510

SAN "oI(Lo-o LVI AND, CAl UILAPNIA

. . Hi MOOAME IV[' UIClIL DATA A'.'.

I.1 NILt.,/l 5 PRINT DI I TON 1900
2011 MI ' O pIDATA iIAMPI .NG DAlI ALL I_ I L SN t [1,1H 1./Mn

I., 111 ' s DATA AVERAGINC PERIOD 30 Mop
IR H T ,' A 4 ISIA f< NUHME Ntl ATUNLi 'ULP P ER L EVE L, 2-L()WEI -ILL

L,0 I .- t PAW ll11 ln',l/ Vb~ nEI-

I,' ()_I1 N;,L, No4VA1NN.04 No. 0!' N o0 O ? No 07 NODS i

-t .~ 1/ TI Vp T I I EHJ''1/TOII'_ I' DO 01JN11 NO D 1UN12 I ND SPEEDI W IND SPLE1ED? DA RPREN.2 SKI RAN. W INDDI
11.01 Q -(I 0 .04 4,661 DI. 4_00 -. 91 4 Vlt

N, II N.. o LI N' Kit N .1I! No ' No .17
A ~ ~~~~~~ A10,NlV 2ti", MANUAL FLA 4EDREP SAEA SAA,~LREI

.4 II. '523 , Toul V 01 DI 0 . a01 6.20,

I''. PA--. 0,0W LA I,. 'A/I00/S I 0 SCARIh NT DATA, P IfOLD GAL [PiAT 100 ANDI WIND SPEED ESCARPMENT CVARECIUNS

N ' PWIND NE AR UP ID) LAND NP ILEGIAL DPI0T AL- Wd1PloCAL ASITr AS/ELl
I. OnI AI FEMPH .ALIO/LENEIH PA"Mt-- I Ils (So Iot) l~t - CRP
I I 1 TV.'I 1,1-4 V 1 3 15 l ,I -u.0.9 0 110 0 0011 1 I S

* I ILM I' ,l Fl (P ,. I'A~ TERN I WANil/AT, N NIV ( I /UtNI f(k IN(. UN ITS

'A S. P L6IP1R II DATA LAvO VLI.A/.DEY SOIL (OL ND ZERN AEDIS NE VELT 'FLUX AL- FAEIQZl Eli/ ACAVL LI A' ., f(-WEII u1

'0.Ni0, N.- nI AINoI ) IOVI1 Elto 1 OC51 (No.) .002V1 (No . ISV, INo,. IN LH I I cI'o,8

* .U . 0 l lll (It LL11 A P AWAI 11UIt I D IN? THE ARUVEF L Al AND ESCARPMINT UORREL. I UIONS ITRANS. ATE E INT IL L 10. 1 I P!hi'T. j -1 IT

I WIND 'I 1 1110 iEl WI SI'll PL141 1100' ST14LL.I WIND DIR. D AR.PKES. 1 K WAD, 
1  

PAL I TEM 1610A 610 '1.0-

- LmntPse IPT' K/N l ,K-..M-2/.T IDgloe MILI~o~epI IWLt/oI ENI,

V1 Y') l ND DATA 311 .A 113 21 1.27K LI 3.,1 0 I'

M L, Wfil nV, 01W PIOUNT TEMP SIRVE."' lINE TASP DAb R APRE 1

" _ n, Ki /1.(0 .N M10 H/3I 111 m IL (MuRla PtI
1 44 9 NV DATA 0.11 UEU4130

' IV1/' I LESAULl VICAEW PARAMETEAS

,1 11 POTl. ILMp I V1TA TEMP., V.PIEMP'1.U AES.AUMO1D. I RE L .HUMIDO.I SPECXHUMID I VAPJ'PRES U SMVAP IPRE S .I REF INDEX U

PI'OLl le~oI Ce 110110 1~~os (Kq/M31a IFeroIot( l/O MIU)IP 1 ~ ,.,1 LelM?

(2Il 1.21 U4Yo .2491,-3 N'.? 75 ,0-03 I?.,9S1.43, NODA Nob

l I , PiTTEMP SLA.TA2 'R FMP.2 V 1'TT I MP. AE's.NUMUID . AE KID.2 SIFC.HUIAD 2 VAP PALS',:' V A SW.'V -' WEE [ NOE c

*1 '3' 015411. 1i .'IA a8 2 3; II 1' AI

PRINT DATE- 11 JON I96V

11IO51/ 9".//OMAT INK TSAFACt LATER DATA S AMPLIN RI WATEI( LL I PORNOf LSI 1./M-

.AI TME 2. I' IND PET AW 14611L MECADMCTEUROLOGP DATA AEAEUG PRIO 3D MIP
,AA/DL-7 1 o 179 IAPIl SAN NiELSI AT ISLAND, CAI NOMENPCII Al/OIl I' 'lPER LEVEl , 2 1 I/AA . EL

* PFlIt [LI lAtL7II AT IONS0 FA!lED ON AOVOE OBSERNED ANN CALCULATED VALUE S I BUVINCER 1973 1

FLUX PARAMETENT, PA/ LUE 5' I/PR?,

',LAPI;l 111 InlP DOip SCAL INC PARAMETERS PARTIAl DERIVATIUL? 'INCA AUTH HE in

W. AD El llG1A9 1",'IN 011/ MUMEl 0Tl110.UNP [(ICTION E-LI To GENERAl2) PR 1D 5U/02 CONE WAL, (11A N ''I )- 10
0-/.InI(MIN t" lll(TUI 10/21lppsSOI(NI- N21, I IlI/? 111 ('il .- _Z p?-Fl,

-II 034 AT -o1 -1.0S1F-El 3.4?IF-LII Z2U02I1/I IN I I.

ITEDME I(1Mh 10161 00 GOHT NUMIDLTFm L EVK VEAL ING lc HCODID. H-WINO !I/FOLDte(0/sv11 N G. WIEI D /0_ OnL
10M.00 e, -i02'lC I(H 1. K 1.il 10/Kg) ZnHELI G IHPMPSO) Z'HLI I,NI Ml I.' Ao

Ill.99 .9E -A. 764E-0, DASID7h S, 9E -0D2 PSI P1.II

//I~A VAOL I C] LAI,.ET.Io
/, 11 I NLTHETE 1

I TO 1 " ',/nL SAl ING POT. TEMP. N 'SPEC.HOIITT 10/ N1 N.'PELAUIOt01.
7.7'ECUIAoN 2HIGHT I7MRetell)q" /-NE LENTU7 1) U11t W'A

i/I T Il NP TEAS 2 ...... T,//H/D- -N.?EO P'1 -PSI

-0 01 E l fN.HEA P111 OX 'L OPE=' -I06 03

(Ra IMO)

LLAT 1 It - L2E [U ROUGHINESS LENGTH NnPOIT.-TEMP - lAloon- N-POT TEMP 'elol'

11 T/ (MP"es 7-HEIUHI MNeer) -HI ;II I ML Sept Ao
VETY AND ASOLAR HEAT FLUX0 I 3ATR-104 D PI/ D 1411-T3 P//UPSI

z1 (W. /t SW1 /M'l) PTA 'L OPF 2 1l 0II
I .2 L , 7KE 0 1

DRAG CAEF. AT 10 METERS N'LI1IE'I STAVE 11 ,0l2/31

ODNIN ~ Nf~ H/IIII I NLA TTAL HEAT DEUDrt I FPLUX (1lmPn,qole,1 M'FGn V0 ' Al Wo

W Tt /MI I no P SU'NORD

-3 131 u 2 955F 01CT?' AoLll0I NR DATA

-3 ~ ~ O AlUnPA TFIIO

P1 I .,Al /2 I IAI'l (No ofllsa

P91., AT1 72' A1 060472

o, 1i0 10000 I ONSINTf: MI SEELO ARE OUlS

n/IN CKARMAN G R AlIATlON PROIJLEE PRNFIT P SUER B ULK

CllNJ'TAN' AI.ETIIP.RATU 104 lIA PANDTL IUR.SCHMIDT DEN HEAT MOISTURE IR DARDIII

N' 9ot ( M/nel1 RII74L RIMLE TNNS.IIIIF. TRANE COE03g/l
V1 4 9191 4 17 RAo 3EO 2331

*. LIRA,04 NVTO1/ AIR SPELIF lIC HEAl

Ac- _ r u lt,~ to *ooddKoMAoOtMI ,f Pr.4 o1. Slop. a-d/p Partial Deo-oatve I I, .1/ 10 K.I.I

N SliHI' -- 101 .4 kg/Kgg WATER IAT HEAT LAP

TI VoE 9 5

*CONTINUED ON NEXT PACE 52



NUN NM" 'Y"U '"I MARINE SURFACE LAYER PRINT DATE I1 JUN 1980
,IANT TIM . 40 11;1 NRL MICROREIEOROLOGY DATA SAMPLING RATE (ALL CHANNELS): b/Min
;'ART DAYi . 1_ -Lt DAY 2/2' SAN NICOLAS ISLAND, CAL DATA AVERAGING PERIOD; 30 Rin

tS2 IMAlt D "U ROME 110001 GII AL PANAMETt S AT TEN METERS:

ALA I1)T WIN% 11 1HG DEW (DINT TEMP STRUC. RAR.PRES. BULK WT TEMP AIR-ST TEMP POT-WT TEMP VIR-WT TEMP V.POT-WT TEMP
M-eusLNI Meter ,t _,LeslK IReI. M-2/3) (Millibar) (CelsIus) (Kelvin) (Kelvin) (Kelvin) (Kelvin)

2 02 3 151 9 NI RU DATA 1014.20 13.451 -1.425 -1.327 -0.120 -0.022

HEIGHT PI t[,- T WIM TEMP. V.POT.TEMP. AS.HUMID. REL.HUMID. SPEC.HUMID. VAP.PRES. S.VAP.PRE. REF.INDEX
Ces 1.: Ceius) (Celsius) (Kg/3) (PerceoT) (Kq/K

9
) (MilliSars( (Millibars) (KE.iM-2/3)

1T 00 12 3; LU OAT 13.429 9 28E-13 86.90 7.524E-03 12.214 14.054 NO DATA

PUt 0 AER:IDYNAMIC CuI CU ATIONS PASFD ON ABOVE ESTIMATED VALUES AT TEN METERS (FRIEHE ET AL,1978):

INFA'RED F UX PARAMETERS INFERRED INFERRED MEAN VERTICAL
STABIYlt ()oUP,-*DOWN) SCALING PARAMETERS VELOCITY COVARIANCE MISCELLANEOUS

6RAD RICHARDSON RUMBER MOMENTUM FLUX FRICTION VELOCITY WITH LONG. VELOCITY AIR DENSITY
(2-S;.be*,-.Urstab) (Nt/n2) (Meers/sC) (M.122/sec2) (K /nD)
-0 073 AT GNM -I OSE-Ol 2.937E-01 -8.626E-02 1.2333

GEOMETRIC MEAN HEIGHT HUMIDITY FLUX SCALING SPEC.HUMID. WITH ADS. HUMIDITY AIR SPECIFIC HEAT
(MeIer) CMU 'Z,121T12 (Kg/sec n2) (K/KI) (Meter K/ec -3) (ITcal./Kg K*I.)
12.19 2 70B5 -7 .441E-05 2.695E-05 2.4163E 02

Z/L AT CMH LAT HEAT FLUX SCALING POT.TEMP. WITH POT.TEMPERATURE WATER LAT.HEAT VAP.
-0.087 (Watt6/o2( (Kelvin) (Meter K../c) (ITcsl./Kg)

6.66E S1 -4.21BE-02 1.239F-02 5.9051E 05
IL AT I0 METERS
-067 SFNHEAT FLUX ROUGHNESS LENGTH VAPPRESAT WT LEVEL

(Watt$/ M) (Mete) (Rillib4o)
MONIN OBUKHOV LENGTH 155E 0I 7.434E-05 15.449
OMeters)

A 488E P2 SKYT AND SOLAR HEAT FLUX DRAG COEF.AT I METERS ADS.HUMID.AT WT LEVEL
(at ts/t2) (D.ensionless (Kg/.3)
1.27E DI 1.192E-03 1.165K-I2

TOTAL HEAT BUDGET FLUX BAR PRES.AT WT LEVEL
(WatS/, 2 (Millibar)
9M4AE BY 1015.40

BOWER RATIO

0.232

StASUJREM) NT ERROR ANAL YSIS OF PARAMETERS LISTED IN PERCENT MEAN ERROR AS COMPUTED FROM CONSTITUENT MEASUREMENT ACCURACIES.
T P ROW AR PROFILE ERROR VALUES AND BOTTOM ROW ARE BULK AERODYNAMIC ERROR VALUES. ALL VALUES ARE APPROXIMATE AND ARE +or-,

RAD RICH Z1 MOMENTUM LAT.HEAT SEN.HEAT SKY RAD. TOTAL HEAT BOWEN FRICTION SCL.SPEC SCL.POT, ROUGH. DRAG
oX AT CMM AT IIM FLUX FLUX FLUX FLUX FLUX RATIO VELOCITY HUMIDITY TEMP. LENGTH COEF.

litl ]18% 106% 1601 86X 11% 121% 247% 53% 107% 33% 73% 106%

1(8U 168% 46X 45% 96% 11% 35% 1401 23% 68x 1191 43X 40X

* Dl(NTINUET P110W

RON RUME '7910/0200 MARINE SURFACE LAYER PRINT DATE: 1I JUN 1980
START TIME ?2; 040 PliT NRL MICROMETEOROLOGY DATA SAMPLING RATE (ALL CHANNELS): 6/Rin
'TART DATE. 2 Mav 1979 (DAY 122) SAN NICOLAS ISLAND, CAL DATA AVERAGING PERIOD 30 Mit

* IMPOIITE PROF OLE AND BLLK AERODYNAMIC DERIVED PARAMETER VALUE WEIGHTED AS A FUNCTION OF THE ABOVE RESPECTIVE MEASUREMENT ERRORS
WITH T)(C LOWER LIMIT OF THE CORRESPONDING MEASUREMENT UNCERTAINTY INDICATED IN :

FLUX PARAMETERS
STAPIIITY (=UP,-.DOWN) SCALING PARAMETERS

[RAD RICHARDSIN RUMPER MOMFNT;M FLUX FRICTION VELOCITY
_0.Slable,. Untable) (Nt/tt2 (Meters/secT

-. 05D 0.02) AT 0HH -1.19E-01 16.0E-021 3.0MRE-0S 16.0E-021

t.FOMETRIC MEAN HEIGHT HUMIDITY FLUX SCALING SPEC.HUMID.
MeTer) GMHH(ZIO Z )I/1 (Kq/sec 2) (K8/R )

(2.99 2.74E-85 (R.OE-06 -7.179E-S IT.OE-05

Z/L AT GMH LAT.HFAT FLUX SCALING POTTEMP,
-0.060 o 03] (Wats/2) (KelIin)

6.77E 01 IOE01 -2.945E-02 [2.0E-OJI
//L AT 10 METERS
-0047 20 02) SEN.HEAT FLUX ROUGHNESS LENGTH

(Watts/2) (Meters)
MON]N-OPUIKHYV LENGTH I .32E 01 3.0E+01 9.717E-05 16.0E-05
2 Meters)
.2.150E 02 SRY AND SOLAR HEAT FLUX DRAG COEF.AT ID METERS

(Watts/c) (Meters)
I.27E 01 (2OE+AII .. H - (4.0E-041

TOTAL ((EAT SDT(GET FLUX
(W . 1 172)

9.49F of 13.05E11

('OWEN RAI1O
(no unit.)
0.205 (0.08)

DIFEREHLE BETWEEN THE PROFILE AND BULK AERODYNAMIC DERIVED PARAME TER VALUES AS COMPUTED VIA THE STANDARD DEVIATION FROM EITHER THE
APUVE WDIGRf D COMPOSITF VALI(E OR MEASURFMENT UNCERTAINTY VAl UE (WHICH EVER ABSOLUTE VALUE IS LARGER). ALL VALUES ARE

IOTED IN PERCEFNT DIFFERENCE AND ARE or-

GRAD.RICH //L MrMErNTM IAT.HFAT SENHEAT SKY RAD, TOTAL HEAT BOWEN FRICTION SCL.SPEC SCL.POT. ROUGH. DRAG
NO AT GH AT (OM FLUX FLUX FIUX FLUX FLUX RATIO VELOCITY HUMIDITY TEMP. LENGTH COEF.

41% 38% 19% 4% 165 O% 0% 19% 9% 5% 32% 33! 2.1

9O Of OATA RIM53



MARINE SURFACE LAYER MICROMETEOROLOGICAL EXPERIMENT

NAVAL RESARCH LAOORAI(RY

ATMOSPHERIC PHYSICS BRANCH

MARINE ATMOSPHERIC RESEAfNH STAT ION

SAN NICOLA5 ISLAND, CALIFORNIA

. . . MICROMETEOOILIOGICAL DATA N 0

RUN NUMBER; 7905022230 PRINT DATE 11 JUN 1900
START TIME: ?2;31; 0 P9T DASA SAMPI ING RAIE (ALL IHANNILSL: 6/M1n
END TIME; 23: 1:11 PST DATA AVEkAGING PERIOD: 3,1 Mi,.

START DATE: 2 May 1979 (DAY 122) NOMENECLAIURE : I-UPPFR LEVEL, 2zLOWER LEVEL

" ANALOG CHANNEL RAW DATA (AVERAGE VDC)

No.O0 No. No.02 N-.03 No,04 No05 N.96 NO,6 NO all 1-09

VOLT.RE.A TEMP.STBUC.I TEMP,STRUCU DrW POIT DEW PO1T2 WIND TPLEII WiND cPrID2 IARPRES.2 SKY RAD. 6IND DIR

6.205 0.000 0.001 .081 5.099 4751 4. U8 4.894 -0.091 4958

No. 1 ' No.1 No.12 No,13 No.14 No.15 No.16 No.17

BULK WT TEMP AC FREQUENCY AC VOL TACE MANUAL FLAG ZERO REF. SPARE A SPARE I VO Tl.RI.F.
3.795 3.807 2521 0.00 D 0.0O1 0.001 .2O5

" DIGITAL CHANNFL RAW DATA (AVERAGE); ESCARPMENT DATA, FIELD CALIBRATION AND WIND SPID ESCARPMENT C'OURETIONS.

No.0 No.2 PUPWIND NREAR UPWIND IAND DEIF CAL DP('f CAL WSI A TI1 LA W!.2EC
AIR TEMP.T AIR TEMP.! HEIGHT/tENGTH PAIH(IMeters) (Volts) (VolTS) (VoLs (C .), (C.eFf I

1411 119470 1421 120697 0.103 99 -0,009 0.00 0.0.0 D.99 0 95,.

o SY TEM HOUSEKEEPING PARAMETERS TRANSLATED INTO ENGINEERING UNITS:

MANUAL FLAG ERR~oR COUNT DATA DASE VOLT REFDFV VOLT RFE.D V ZERO REF.DEV AC VOI T VLkX AC FREQ.FLUX AC VILTALF At FREQUENCY

(Noscans) (No.scans (No.n% an)) A(NT.;.OtV) PI(No(.00SV (No..,02V) (No.,5) (No)TH,) (VAC) (NI)
0 10 150 V 0 0 0 1, 2 .95 1

. OBSERVED MICRGMETEOROUGIGAL PARAMETERS (INCLUDING THE AI(OVE CAL., AND ESCARPMENT CORRECTIONS) TRANSLATED INTO1 ENGINERING UNITS

AIR IEMP, I WIND SPEFDT DEW POINTI .eP.SIRUC I WIND DIR. BAR.PRESI SKY RAD. IBUL E WI TIMP MAN AIR TEMP

ICelsous) (Meter/Nero (Felsoos) (Ko IoM-2iA) (DsTroe( (Molloa) b Wr t/2) (1eLsous, (eloon

11.947 9.15 10.07 NO DATA 313,6 1013.14 I.27E S 13.443 05 1,0

AIR TEMP.? WIND SPEED2 DEW POINT, TEMP.SSTUC.2 TIDE TABLE RAR.PRES.2

'C lsus (Meter/seol (Celsoosl Igel,.M-2/3) (Meter, RSL (MollIbr)

12.070 0.62 10.07 NO DATA 0.14 1014.23

o CALCULATED MICROMETEOROLOGICAL PARAMETERS;

HEIGHT, ZI POT.TEMP.1 VIR.TFMP.t VPOT.TEMP.I ABS.HUMID.I REL.HUMID.I SPEC.HUMID.I VAPPRES.I S.VAPPRES.T REF.INDEX I

IMeters) (Celsoss) (Cesos) (CelsosI) (Kq/3) (Percent) Kg/Kq( 1Mlotar) (Mlbar) kelixM 2/3)

08.35 12.127 13.261 13,440 9.339E-03 07.98 7.578E 03 12.200 TIED? NO DATA

HEIGHT, 22 POTTEMP.0 VIR.TEMP.2 V.POTTEMP.2 ABS,HUMID.2 REL.HUMID.2 SPEC.HUMID.2 VAPPRES.' SVAPPRES.2 RE.INDEX 2

(Meters) (Celsos) (Cels'-N) (0elsosl (Kg/,3) (Percentl (Kq/Kg) (MillIbar) (M11b1"ar) (KeI.oM-2/3)

9.20 32.160 13.38B 13.478 9.375E-03 87.55 7.603E-03 12.340 14.096 NO DATA

* CONTINUED BELOW

PRINT DATE; TI JUN 1980

RUN NUMBER; 7995022230 MARINE SURFACE LAYER DATA S AMPLING RATE (ALL CHANNELSI: 6/Mon
START TIME' 22:31: 0 POT NRC RICROMETEOROLOGS DATA AVERAGING PERIOD: 30 Mi

START DATE: 2 May 1979 (DAY 122) SAN NICOLAS ISLAND, CAI NOMENCLATURE;: IUPPEFR LEVFL, 2"zLOWER LEVEL

o PROFILE CALCULATIONS BASED ON ABOVE OBSERVED AND CALCULATED VALUES (BUSINGER,1973:

FLUX PARAMETERS PROFILE SLOPES

STABILITY (=LUP,-=DOWN) SCALING PARAMETERS PARTIAL DERIVATIVES (OYINCR,WIIH HEIGHT)

CRADRICHARDSON NUMBER MOMENTUM FLUX FRICTION VELOCITY GENERAL EORMiDN/DZ= GENERAL FORM:'N'SLOPE=

(I-Stable ,-UnstableI (Nt/2) (Meters/Nee) I(NI-N?)I /ILnZI/227 I (L5z1-PSI)-(LeZ2-PSI1)]/

-0.036 AT GMH -I.52E-01 3., TEI-uI (ZI2121/21 TNIN2T

GFOMETRIC MEAN HEIGHT HUMIDITY FLUX SCALING SPECHUMD. N'WIND SPEED (M/seR) NoWIND SPEED INo)
(Meier) GMH=(ZI*2)1/2 (Kg/se cOT (Kq/RN) Z EICHT (Meters) ZHEIGHT I<M VertAoN

10.99 2,94K-IS -6.79_E-C9 DWS/D= 9.9AF-0, PSIRPSI
WS SLOPE' IL4 00

Z/L AT CMH LAT.HEAT FLIUX
-0.044 ( atIs/t) SCAlING POT. TEMP. N-SPE.HUMIDITY (kS/kq) NSPELC.HUMIDITY (Kq/Kg)

727E DI (KI_1) ZHEICHT (Meters) ZPHIGHT (M) VeprtAxos
Z/L AT 10 METERS -2 BITE-02 DSH/DZ= -0.F-b06 PSI'PSI

-0.034 EN.HEAT F(.(X S. ;IOPE -7.,96 03
(Watts/N?)

Z/L AT ZI 1.23K 41 ROUGHNFSS LENGTH N-POT.TEMP.(Ke~ooe) N.E01,TEMP.(Relotn(

-0,061 (M.ter ZTHFIGHT (Meters) ?=HEIGT (MO VertAlxs

SKY AND SOLAR HEAT FLUX 1.415E-04 DPT/D= -3.69E-03 PSI'P512

Z/L AT 22 (Wtt/I2) PTK SLOPE -19;'E 01
-0.031 I.27E aI

DRAG COEF AT IO METERS N'LnTEMPSTRUC.(KRM-2/3)
MONIN-OBUKHOV LENGTH TOTAL HEAT BUDGFT FLUX (DMensonless) ZHEIGHT (M) Vert AXIs

(Meters) (Watts/" 2) ) I. PSI.NONE

-2.934E 02 9.771 So Cl? SLOPE=NO DATA

PSI AT ZI= 0,1B6630 BOWEN RATIO

PSI AT 12= 0.113477 (nn X Iot,)
PS12 AT 20. 0.117846 0.169

PSI2 AT Z2 0,064073

" GENERAL CONSTANTS: MICELLANL US

VON KARMAN GRAVITATION PROFILE PROFILF BU(K ROLK

CONSTANT ACCEIERATION TUR.PRANDT T(R.SCHMTDT SEN HEAT MOISTURE AIR DENSITY
(No unts) (M/sec 2) NUMBER NUMBER IANTFCI(E TRANS.COE ( /At)
0.4 9.7959 0.74 0.74 0.920-03 0.321-03 I.328

o GFNERAL NOTF;: AIR SPT CZIFJE HE AT

Accracy ooxtatoto exceeded Ir easorteot of Pooftle Slope aodlor Prtal Deroao e lI~l I/Iq Ke

Cocpo. ttt execoted By oeNrton of; 21A4E 02

581 SN?' -/- 08F I KQ/R4. WATER LAI HEA VAP

* ca:... me Wmo m 54



RUN NUMBER: 7905022230 MARINE SURFACE LAYER PRINT DATE. It JUN 1980
START TIME: 22:31: 0 PST NRL MICROMETEOROLOGY DATA SAMPLING RATE (ALL CHANNELS): 6/Min
START DATE. 2 May 1979 (DAY 1221 SAN NICOLAS ISLAND, CAL DATA AVERAGING PERIOD: T0 Mit

* ESTIMATED MICROMETEOROLOGICAL PARAMETERS Al TEN METERS:

AIR TEMP. WIND SPEED DEW POINT TEMP.STRUC. BAR.PRES. BULK WT TEMP AIR-WT TEMP POT-WT TEMP VIR-WT TEMP V.POT-WT TEMP

(Celsius) (Meter/sec) (Celsius) )KeI.IM-2/31 (Nillibar) (Celsius) (KelvIn) (Kelvin) (Kelvin) (Kelvin)
12.055 8.68 10,06 NO DATA 1014.14 13.443 -1.38$ -I.290 -01070 0028

HEIGHT POT.TEMP. VIR.TEMP. V.POT.TEMP. ADSHUMID. REL.NUMID. SPECHUMID. VAPPRES. SvAP.PRES. REFINDEX
(Meters) (CeIsius) (Celsius) (Celsius) (Kg/n3) (Pereel) (Kg/KQ) (Millibars) (Millibars) (Kel.xs-2/3)

1 a00 12.153 13.373 13.471 9.371E-03 87.60 7.600E-03 12.335 14.080 NO DAIA

* BUlK AERODYNAMIC CALCULATIONS BASFD ON ABOVE ESTIMATED VALUES AT TEN METERS (FRIEHE ET AL,1978):

INFERRED FLUX PARAMETERS INFERRED INFERRED MEAN VERTICAL
STABILITY (.UP,- DOWNI SCALING PARAMETERS VELOCITY COVARIANCE MISCELLANEOUS

GRAD.RICHARDSON NUMBER MOMENTUM FLUX FRICTION VELOCITY WITH LONG. VELOCITY AIR DENSITY
(tSt.Sle,-UnsTable) (Nt/s2) (Met t5/sec) (eter2/sec) (Kg/.3)
-0.067 AT GMH -.12E-I 3.OIE-01 -9.066E-02 1.2330

GEOMETRIC MEAN HEIGHT HUMIDITY FLUX SCALING SPECHUMID. WITH ABS. HUMIDITY AIR SPECIFIC HEAT

(Mter) GMH(ZI*Z2)I/2 (Kg/sec sfl (Kg/Kg) (MIer K/sc s3) IITca./Kg el.)
12.99 2.64E-05 -7.106E-05 2.638E-05 2.4164E D2

Z/L AT GMH LAN.HEAT FLUX SCALING POT.TEMP. WITH POT.TEMPERATURE WATER LAT.HEAT VAP.

-0.080 (W ts/2) (Kelvin) (Meter Kel./sec) (ITcal./K9)
6.52E 01 -4.986E-02 1.230E-R2 5.9050E 05

Z/L AT 10 METERS
-0.062 SENMHEAT FLUX ROUGHNESS LENGTH VAPPRES.AT ST LEVEL

(W .Is/.2) (Meers) (Mllibar)
MONIN-OBUKHOV LENGTH 1.53E 01 8.147E-05 15.440
(Meters)

-1.65E 02 SKY AND SOLAR HEAT FLUX DRAG COEF.AT to METERS ABS.HUMID.AT WT LEVEL
(W.uts/2) (Dmensionlles) (Kg/ ")
1.27E 01 1.213E-03 1.167E-02

TOTAL HEAT BUDGET FLUX BAR.PRES AT WT LEVEL
(Watts/.) (Millibar)
9.33E 01 1015.34

BOWEN RATIO
(no units)

.35

MEASUREMENT ERROR ANALYSIS OF PARAMETERS LISTED IN PERCENT MEAN ERROR AS COMPUTED FROM CONSTITUENT MEASUREMENT ACCURACIES.
TOP ROW ARE PROFILE ERROR VALUES AND BOTTOM ROW ARE BULK AERODYNAMIC ERROR VALUES. ALL VALUES ARE APPROXIMATE AND ARE 'ur-":

GRAD.RICH. Z/L MOMENTUM LAT.HEAT SEN.HEAT SKY RAD. TOTE HEAT BOWEN FRICTION SCL.SPEC SCL.POT. ROUGH. DRAG
NO.AT GH AT IOM FLUX FLUX FLUX FLUX FLUX RATIO VELOCITY HUMIDITY TEMP. LENGTH COEF.

118% 118% 108% 161Z 85% it% 1202 246% 54% 107% 31% 74X 108%

169% 169% 46Z 45% 97% 11% 36% 142% 23% vd% 1205 43% 40%

* CONTINUED BELOW

RUN NUMBER: 7905022230 MARINE SURFACE LAYER PRINT DATE: It JUN 1981

START TIME: 22:31: 0 PST NRL MICROMETEOROLOGY DATA SAMPLING RATE (ALL CHANNELS): 6/Min
START DATE: 2 May 1979 (DAY 122) SAN NICOLAS ISLAND, CAL DATA AVERAGING PERIOD: 30 Min

* COMPOSITE PROFILE AND BULK AERODYNAMIC DERIVED PARAMETER VALUE WEIGHTED AS A FUNCTION OF THE ABOVE RESPECTIVE MEASUREMENT ERRORS
WITH THE LOWER LIMIT OF THE CORRESPONDING MFASUREMENT UNCERTAINTY INDICATED IN I 1:

FLUX PARAMETERS
STABILITY (--UP,- DOWN) SCALING PARAMETERS

GRAD.RICHARDSON NUMBER MOMENTUM FLUX FRICTION VELOCITY
(+-St.6be .-=Unstebe) (NT/2) (Mters/set)
-0.049 10.021 AT CNH -1.24E-01 16.0E-021 3.160E-1 16.OE-021

GEOMETRIC MEAN HEIGHT HUMIDITY FLUX SCALING SPEC.HUMID.
(Meter) GMH!(ZI*Z2)I/2 (Kg/sec s2) (Kg/K;)
12.99 2.70E-05 18.RE-061 -6.984E-65 13.DE-051

Z/L AT GMM LATHEAT FLUX SCALING POT.TEMP.
-0.059 (0.021 (Wtt/s2) (Keltin)

6.69E 01 12.OE+O11 -3.075E-02 (2.0f-021
Z/L AT 10 METERS
-0.046 10.021 SFN.HEAT FLUX ROUGHNESS LENGTH

(Watt /.2) (Meters)
MONIN-OBUKHOV LENGTH 1.37E 01 13.0f+001 1.036E-04 16.0-051
(Meters)
-2.195E 02 SKY AND SOLAR HFAT FLUX DRAG COEF.AT to METERS

(WAtts/s2) (Meters)
1.27E 01 [2,11E.01) u 3s -U3 (4.0E-041

TOTAL HEAT BUDGET FLUX

9.43E 01 13.IE+I

BOWN RATIO
(ns units)

0.211 10.081

* DIFFERENE BETWEEN THE PROFILE AND BULK AERODYNAMIC DERIVED PARAMETER VALUES AS COMPUTED VIA THE STANDARD DEVIATION FROM EITHER THE
ABOVE WEIGMTED COMPOSITE VALUE OR MEASUREMENT UNCERTAINTY VALUE (WHICH EVER ABSOLUTE VALUE IS LARGER). ALL VALUES ARE
LISTED IN PERCENT DIFFERENCE AND ARF +or-':

GRAD.RICH. Z/L MOMENTUM LATHEAT SFN.NEAT SKY RAD. TOTAL HEAT ROWEN FRICTION SCL.SPEC SEL.POT. ROUGH. ORAG

NO.AT CMH AT IO FLUX FLUX FLUX FLUX FLUX RATIO VELOCITY HUMIDITY TEMP. LEMGTH COEF.

33% 311 17% 6% It% OX 3% 16% 9% 2% 24% 30% .'4

" END OF DATA 1 55



MARINE SURIFACE LA YER MICRITIME TEOR OLOGICAL EXPERIMENT

NA VAL RESEFARCH LARORAI N
AT MOSPHE RIC PHYSIC, BRANC.HMARINE AIMTJPHRRIC RESEARICH SIA.ION

SAN MIUILAS ISLAND, CAL IFORitNIA

.t . .* MICRUMLTEOR(IUGICAL DATA t t

RUN NUME01R 79050223.00 PRINT DATE: 11 JON 1960
START IIME 1 1.2 LopSI DAI A SAMPLING RATE (ALL CHANNELS): 6/Man
END TIME 5KI T :3 0 PSI DATA AVERAG INFG PER I OD: 3 0 Mo n
!,TART DATE: 2May 19 1/ (DAY 12.') NOMENCLATU R E: FadePER LEVEL, 2ELOWER LEVEL

ANA( OC CHIANNEL RAW DATA (AEFOACE SDI:

No IX No.1 No.02 N0.03 1o-14 No.05 No.06 No. 17 No.1 No.09

SI(LYT.E1 A IMP. STRUC.I TEMP. STR)JC. 2 DEW POINT)I DE PINT? WINDLUPED WIND2SPEED? APE. SOY RD WID IR
6.205 0.00OU0 1. 0 5.09 .19 N.D 4.4 4.W? -12 4.97

Na. I (4,1 N,.I~t No.13 No.14 No. 1 o.6 No
RIULE WI TEM AC UERENUENCY AC SO) lOGE MANUAL PLAL ZER REP. SPARE A SAR F VOT REP R

.3 /Ht 3 907 2 .520 0.001 a.00at 0.0 a1 0.001l 6.2 05

m itLTAL I NANNEL RAW DATA (AVERAGE): ESCARPMENT DATA, FIRELD CAI IDEATION4 AND WIND SPEED ESCARPMENT CORRIECTIONST

NOI N.2 UPWIND NEAR OPWIND I AND IPIEIA) OP/EICAL WITRECAL U (EL, WD2EC
AR EMI ARTEMP. ? HEIIGHT/L-ENGTH4 PRTH( Motors) (Volts) (Volt;) (Volts) ((70f . ( (CO.OFf.)

1411 119149 1421l 120331 0.103 97 -D. 0 001 00 a.9 0.952±

o Sy!STEM HUUSERFEPINC PARAMETERS TOANS! RIFT INTO ENGINEERING OMIT'):

; (SUAE ELAC;L RPTA COUNT DATA PASE V(T(T.R) V.0EV SUELT.REP .DV ZERO REE .1EV ALUt: EOLOSLU AC ERES PLOD AC VOLTAGE AC EREQUJENCY
'N cn N o.as 'Noscans) A(' (DOS No. (IISS005) (No. .002V) (No0. (5V) INo (IH) IV AC) (No,)

I 1680 0 I a a I 115.2 5 9R.

fORSERVED MICROMETFURI(GICAL PARAMETEIRS )ISNCLUDINC TAPF ABTVE CAL. AND ESCARPMENT CORRECIOINS) TRANSLATED INTO ENGINEERI NG UNIDS:

All LIMP.I WIND SPEED' DEW POINT 1 TEM.ST . WIND DIM. PRANPRES.I SET MIAD. IdE U T TEMP MEAN AIR TEMP

Clsu( (MtorsC (Colos (I. M-2/3( D.rIev (MotloarI t/n) 2 (Colsius) (Kelvin)
11.15 6.27 1 0 MO DATA 314.2 1013.1 lOEI 13.430 2R5.134

AIR TEMP.?' WIND SPEED? DEW POINT? TEMP.5TRUL 2 TIDE TARLE R-AR.PREX.?
(Celsoovs) (Mtr/nor) (Cels-) (RK .62/3 (Meter MEET (Milibar)

12.03 7.881 10.1 NO DATA 11 014.28

oCALCULATED MICRDMCTE0MOLD(.ICAL PARAMETERS:

HEI'GHT , LI PU.TEMP.I V)R.TFME.I V.POT.YEMP.I ARIS.HUMI. RFL.HOMID~l SPEC.HUMIDI1 VAP.PREDI1 S.VAP.PMEb.I REF.INDEX I
I(Meters) (C _os oss) (CeLsi os) )RQ/N3) (PercentI) (Kg/Kg) IMilloLbar) (Millibar) (Re.o.M-2/3)
18.35 12195 3.3 13.415 9 384E-Da3 68".61 7 .61E " 12.349 1 3.936a NO DATA

HEIGH1T,!?2 P))T.TEMP. SIRTM V.POT.1RMP.2 AllSHUMID.? RELMIUMID.? DPEC.HURIID.2 VAPPR.?. 1.VAPPIRED.? REP.INOEX 2
(Mene rns( (Celsous) (CelsiuN) (Cel Ius)I ( 6/63) I (e rcet (Kg/EN) (MRuIIoar )IM (Moliar ,Il )1.M.-2/31)

9.,210 1 2.1 23 11. 3 57 13.447 9 414E-03 HeR1l 7.633E-03 12.9 1 4.062 NO DAT A

fCONTINUED RELOW

PRINT DATE : 1I JON 1960
RUN 5061ctR: 79050,!±31 MARINE SURPAIPV LATER DATIA SAMPLING RATE (AL L CHANNELS): b/Mon

TART TIME 2.3. 1 :20 PSTNt RL MICROMETFORLG TIROLaDTA AVERAGING P ERIOD:) 30 MLon
START DATE. 2 May 1979 (DAD 122) SAN NICOILAS ISLAND, CAL nOMENCLATURE: 7UOPPER lEVEL, 2-LOWLER l EVEL

fPROFILE CALCLATIONS RATED ON AROSE OBSERVED AND CALCULATED VALOLS )I.USINGER,19731:

FLUX PARAMETEIRS PROFILE SLOPED

STARII ITt )oUP,-DWNI SCALING PARAMETERS PARTIAL DERIVATIVET )V-INCR.WITH HEFIGHT)

CRAD RICHARDSON NUMRTR MOMENTUM FLUR ERICTION VELOCITY GENERAL EORM:DN/1Z- GENERAL FO"RM: N'SLTIPE-
).StaRI.-. IIntNo(e (t/) 'Meters/So) -1,N1N0)/In(I/?- 1-(ZSKLOZ-PSI)1
-0.05B AT 0MM -R. 97E-02 2.6RRE-OI( ZZ2)I/?Il (NI-Nl

UFEOMETMIC MEAN MEICAT HUMIDITt PLOD SCALING SPEC HOMI. N-WN SPEED TM/sos) N-WIND SPEED )M/sec)

(M GMH.(ZItZ2)T/7 (KM/e n2 )RQQ Z-HEIGHT (MteN EI)T N) Vort.AflN
179 ±34F-U -7,IINS0 DW/Z 4.34E-02 P S IPSII

WS SLOPE- I1.48E 00
/,E AT GMM LOTAT E~mLFIX
-1. 070 Watts/) SCALING POT. TEMP. N=SPEC.HUMIIITI (RN/RN) NXSPEC.HUMIIITY lKg/Kg)

5!-7 1E I E0 (K, lon) Z.HIGHT (Motor.) Z HEIORT TNI) Vrt.Ato
Z/L AT 1o0 MFTRRS -. 502E-02 DIN/IDl- B,9217-06 PSI-PSI?
-D 0 54 !;ENMHEAT 1)0 SR SLOPE- -1.69E 03

Z/L 01 21 68.42E 00 ROUGHNESS LENCTN N:PO.TEMP.)R.I N-POT.TEMP.)ReIvon)
-0.69.4 )MeorN) 7-HE IGHT (MOTors) 7-HEIGHT (M) Sot VIIIAt

SE) AND SOLAR MEAT P11)0 SHIN.1E-IS CePT/Il. -3.1ar03 P S IPSI?
Z/L AT 7P (WdttIN,/12! PTR S LOPE- -2.16E 01
-11 049 I 26BE 0V

DRAG COEF . AI METERS NLbTE MP.STRC.TKtM-2/3)
MOTN IN OVS )NLTH TOTAL HEAT 1010(71 ELUX )Onnones 2HIGH 6 Vrco

Metes) (WaItts/n?) I 13 7,, P051 NONE
-I 8T6RE 02 7 lI SI0 CT2 SLOPEoNO DATA

Pf,11 AT /1- 0.200 Dl3UEN RAITO

'SI, AT 720- ,.13129 un Ints
S912 AT I I- 0.16637 0,146

P9'12 AT 72-. 019T916

oGfNERAE CONSTANTS. MISOCELLANEOUS

VON K RMAN CR AV ITA T ION PRMOEI).E PROFI)IE 901K R POE
MTNSANT ACCE) ERAT ION TO RPRAN) TURp.CMMIIT SEN NEAT MOI STURE AIR DENSITY

INn .not.. 16/non 7) NBER N(MD1R TRANIFEETEF. TRANSE.COE. (Kg/ A)
01.4 9.79591 6 74 674 0.970-3 1.32E-03 1 .2330

.) NERWE NoIPI: AIR SPECIFIC MEAT

Acco ran - otttoton *,""ndd " Me .ffo.. t oP Profile Slope and/or Partial Derivativ.( lI nal /X9 X-1 I
Coalo Ion u'..I~ Dy an..rtlon tP..1006

IMI -OMo 8/ .3 Mq/Rq. WATER LAY HEAT RAP.
(T Tc a../Eq I
5 .9054E05T

.t CONTINUED ON NEXT PAGE 56



RUN NUMBER: 7905022300 MARINE SURFACE LAYER PRINT DATE: II JUN 1980
START TIME: 23: 1:20 PST NRL MICROMETEOROLOGY DATA SAMPLING RAIL (ALL CHANNELS); b/Min
START DARE: 2 May 1979 (DAY 122) SAN T'iLOLAS ISLAND, CAL DATA AVERAGING PERIOD: 30 Mit

ESTIMATED MICRUMEIEOROLOGICAL PARAMETERS AT TFN METERS:

AIR TEMP. WIND SPEED DEW POINT TEMP.STRUC. BAR.PRES. BULK WT TEMF AIR-WT TEMP POT-WI TEMP VIR-Wt TEMP S.POT-W TEMP
(CelsUS) (Meter/sec) (Celsius) (KelxR-2/3 (Millibr) (Cel ius) (Kelvin) (Kelvin) (Kelvin) (Kelvin)
12.019 7.92 1a.12 NO DATA 1014.18 13.432 -1.414 -D.316 -0.090 D.00D

HEIGHT POT.TEMP. VIR.TEMP. V.POT.IEMP. ABS.HUMID. REL.HUMID. SPEC.HUMID. VAP.PRES. S.VAP.PRES. REF.LNDEX
(Meters) (Celsius) (Celsius) (Celsius) (Kg/3t) (Percent) (Kq/Kg) (Millibars) (Mllibars) (Kel.xM-2/3)
1.00 12.117 13.342 13.440 9.411E-03 88.17 7.631E-03 12.386 14,149 NO DATA

BULK AERODYNAMIC CALCULATIONS BASED ON ABOVE ESTIMATED VALUES Al TEN METERS (FRIEHE ET AL,1970):

INFERRFD FLUT PARAMETERS INFERRED INFERRED MEAN VERTICAL
STABILITY ( UP,--DOWN) SCALING PARAMETERS VELOCITY COVARIANLE MISCELLANEOUS

GRAD.RICHARDSON NUMBER MOMENTUM FLUX FRICTION VELOCITY WITH LONG. VELOCITY AIR DENSITY
I+=Stable,-.UsTable) (NT/n2) (Meters/se) (Meter2/sec2) (Kg/3)
-0.091 AT GMH -8.93E-02 2.691E-0I -7.239E 02 1.2332

GEOMETRIC MEAN HEIGHT HUMIDITY FLUX SCALING SPEC.HUMID. WITH ABS. HUMIDITY AIR SPECIFIC HEAT
(Meter) GMH=(ZI-Z2)l/2 (Kg/sec n2( (Kg/9g) (Meter Kg/sec "3) (lTc1l./Kg Kel.)
12.99 2.36E-05 -7.10E-05 2.359E-0 2.4165E 02

Z/L AT GMH LAIHEAFT FLUX SCALING POT.TEMP. WITH POT.TEMPERATURE WATER LATHEAT VAP,
-0,106 (Watts/r,2) (Kelvin) (Meter Kel./sec) (ITcal./Kg)

5.83E 01 -4.308F-02 1.159-02 5,9052E 05
Z/L AT I0 METERS
-0.082 TEN HEAT FLUX ROUGHNESS LENGTH VAP.PRES.AT NT LEVEL

(Watts/N2) )Metes) (Millib.r
MONIN-OBUKHOV LENGTH 1.45E 01 5.3501-05 15.430
(Meters)
-1.223E 02 SKY AND SOLAR HEAT FLUX DRAG COEF.AT 10 METERS ABS.HUMID.AT WT LEVEL

(Wat is/nm) ()mens onless) (Kg/m3)
1.28E 01 1.153E-03 I 1671-02

TOTAL HEAT BUDGET FLIUX BARPRES.AT WT LEVEL
(Wat)s/M2) (Mill bar
8.56E 1 I0 5. 3H

BOWEN RATIO
(no unit!)

0.248

A MEASUREMFNT ERROR ANALYSIS OF PARAMETERS LISTED IN PERCENT MEAN ERROR AS COMPUTED FROM CONSTITUENT MEASUREMENT ACCURACIES,
TOP ROW ARE PROFILE ERROR VALUES AND BOTTOM ROW ARE BULK AERODYNAMIC ERROR VALUES. ALL VALUES ARE APPROXIMATE AND ARE "vor-

GRAD.RICH. Z/L MOMENTUM LATNHEAT SFN.HEAT SKY RAD. TOTAL HEAT BOWEN FRICTION SCL.SPEC SCL.POT. ROUGH. DRAG
NO.AT GMH AT I0M FLUX FLUX FLUX FLUX FLUX RATIO VELOCITY HUMIDITY TEMP, LENGTH COEF.

144% 144% 136% 170% 106X 10% 130% 283% 68% Ila% 38 99% 136Z

168% 168% 46% 46% 96% 10% 35% 142% 23% 69% 119% 43% 40%

. CONTINUED BELOW

RUN NUMBER: 7905022300 MARINE SURFACE LAYER PRINT DATE: 11 JUN 1980
START TIME: 23: 1: 0 PSI NRL MICROMETEOROLOGY DATA SAMPLING RATE (ALL (;HANNELS: 6/Mit
START DATE: 2 May 1979 (DAY 122) SAN NICOLAS ISLAND, CAL DATA AVERAGIN PERIOD: 30 Min

COMPOSITE PROFILE AND BULK AERODYNAMIC DERIVED PARAMETER VALUE WEIGHTED AS A FUNCTION OF THE ABOVE RESPFCTIVE MEASUREMENT ERRORS
WITH THE LOWER LIMIT OF THF CORRFSPONSIN MIASUREMENT UNCERTAINTY INDICATED IN I I:

FLIT PARAMETERS
STABILITY ) UP,-DOWN) SCALING PARAMETERS

-- - - - -- - - - ---- --- - - --- --- --- ... ..-- -- --- -- - --- -- - --

GRAD.RICHARDSON NUMBER MOMFNTUM FLUX FRICTION VELOCITY
(nStable-Unstable) (Nt/m2( (Metrs/sec)
-0.073 (0.021 AT GMH -8.94c-02 [6.0E-021 2.6921-31 16.OE-021

G FOMETRIC MEAN HEIGHT HUMIDITY FLUX SCALING SPFCHUMID.
(Meter) GMH=ZIZ2)I/2 (Kq/sec n2) (Kg/Kq)
12.99 2.3E -I 19.0E-061 -7.077E-05 13.0E-051

Z/L AT GMH LATHEAT FLUX SCALING POTTEMP.
-0.086 (O.02 (Wats/M2) (Kelui)

5.821 01 12.E-OI -2.97F-02 l2,0E-02(
Z/L AT 10 METERS
-0.067 11.02) SEN.HFAT FLUX ROUGHNESS LENGTH

(W tt/n2) ,Metrrs)
MONIN-OBUKHOV LENGTH I.16F 01 13.01+001 5.368F-0t, 16.9F-051
(Meters)
-1.5020 0 SKY AND SOLAR HEAT FLUX DRAG COFF.AT 10 METERS

(Watts/n?) (Meters)
1,2SE 01 I12.OEt01I 1.11'41 , [4.0E-04(

TOTAL HEAT B(JTGET FLUX
(Watts/m )

8 4F 01 (3.0E.011

BO)WL N RAI 10
(ii ctlts)

0 .2(4 15D. 081

. DIFFERENCE BIwERN THF PROFILE AND BULK AERUDYNAMIC DERIVED PARAMETER VALUFS AS COMPUTED VIA THE STANDARD DEVIATION FROM EITHER THE
A OVE WEIGHTED COMPOSITF VALUE (R MEASURtMENT UNCERTAINTY VAL(UE (WHICH EVER ABSOLUIE VALUE IS LARGER). ALL VALUES ARE
LITED IN PERCENT DIFERENCE AN AR 'mr.-.

GRAP.RICH. Z/t MOMENYIM (AT.HEAT SIN.HEA SKY PAD. TOTA HEAT BOWEN FRICTION SCL.SPEC SCL.POT. ROUGH. DRAG
OAT GM AT ION FLUX F.UX F(UX ELUS FLUX RATIO VELOCITY HUMIDITY TEMP. LENGTH CODE.

231 21Z oz IX 26% 05 59 25% 0 2% 35% 0% YS

0 END OF DATA RIN 57



FMINE SURFACE LAYER MICROMETEOROLOGICAL EXPERIMENT

NVAL RESEARCH LABORATOIRY
ATMOSPHERIC PHYSICS BRANCH

MARINHE AT MOSP HE RIC R ESEARCH STATION
SAN NI]COLAS ISLAND, CALIFORNIA

ft 0 ft ft ICROMETEOROLOCICAL DATA . *.*

RUN NUMBER: 7905022330 PRINT DATE: Is JUN 1990
START TIME: 23.31:40 PSI DATA SAMPLING RATE (ALL CHANNELS); 6/Mon
END TIME: 0. 1:30 PST DATA AVERAGING PERIOD: 30 Min
START DATE, 2 May 2979 (BAY 12.) NOMENCLATURE; 1-UPPER LEVEL. 2XLOWER LEVEL

fANALOG CHANNEL RAW DATA (AVERAGE VIC).it N.0 N. -o02 N..03 NO.04 N-.05 N4.06 N.07 N..08 N..69
VO.R IEF.A TEMPSTRUC.1 TEMP.STRUC.2 E I DE DEWOIT WIND SPEED) WIND SPEEDX BAR.PRES.2 SKT SAD. WIND DIR.

6.05 0.000 0.002 5.096 5.114" 4.225 4.131 4 .895 -. 092 497

No1Nob.le No.12 No.23 N-.24 N.15 No.16 N..17
BULK NT TEMP ACFREQUENCT ACVOLTAGE MANUALFLAG ZERO REF. SPAREDA SPARE0B VOLT.R EFB
3.777 3.013 2.520 0 .002 0 .001 0.101 0.0) 6.205

o DIGITAL CHANNEL RAW DATA (AVERAGE): ESCARPMENT DATA, FIELD CALIBRATION AND WIND SPEED ESCARPMENT CORRECTIONS:

Mo2 N.2 UPWIND NEAR UPWIND LAND DPIFCAL IP2ECAL WTBFCAL WS!ECf WSSEC
AIR TEMP.2 MIS 2TEMP.2 HEIGHTI/LE NGTH PATH(Moees) (Vol ts) (volts) (VoItos) I Ce. (Coeff.)
1411 119594 1421 120757 0.183 94 -000 .01.0 1.992 0 5L

" SYSTEM N4OUSESEEPING PARAMETERS TRANSLATED INTO ENGINEERING UNITS:

MANUAL FLAG ERROR COUNT DATA BSE VOLT.REEDEM VOLT.REFODEV ZERO REE.DEV AC VOLY.FLUS AC FREQEFLUS AC VOLTAGE AC FREQUENCY
(Noscan%) (Me scans) (No~scuos) ALM)N.005V) B(No.l.005V) (No.l,002V) (NoISYV) )No.)IHo) (VAC) HNo

a0 fee 5 a 0 aI 2)5.2 59.81

ft OBSERVED MICROMETEOROLOGICAL PARAMETERS (INCLUDING THE ABOVE CAL. AND ESCARPMENT CORRECTIONS) TRANSLATED I NTO ENGINEERING UNITS:

AIR TEMP.) WIND SPEEDI DEW POINTI TEMP.STRUC.) WINO DIR. 0AR.PRE. SET RAD. BULK WT TEMP MEAN AIR TEMP
(Colsios) (Meter/s'ec) (Ceiis )ei.oM-2/2) (DoTrue) IN 'llibor) (WU. tt/2) (Ceisoos) (KelVin)
I2I.959 8 .14 10.1 NO DATA 314.5 1013.30 Il.2E 01 13.425 2 85 .178

AIR TEMP.2 WIND SPEKD2 DEW POINT2 TEMPSTRUC.2 TIDE TABLE RAR.PRES.2
(CelI )Heoe/oec (Celios.) (Ee.oxM -2/3) (Meter MSLI (Millibar)
12.076 7.74 10.16 NO DATA 0.22 1014.40

"t CALCULATED MICROMETEOOOLOGICAL PARAMETERS:

HEIGHT, 21 POTjTEMP.) VTR.TEMP.I V.POT.TEMP.I APS.HUMID.I REL.'HUMID.I SPECHUMID.! VAP.PRE. S.VAP.PRES.I REF.INOES I
(MeteQrs) (Celi us) (Celstos) ( Ceisios) (KS/n3) (Percent) (EKgg) (M ilibor) (Millibar) Re).o M-2/ 3)
198.35 1 2.239 13.201 23.461 ,9.39RE-03 88.40 7.625E-03 12.366 1 3.9810 No DAT7A

HEIGHT, Z2 POT.TEMP.2 V10.TEMP,2 VPOT.TEMP .2 ABS.HUMIDX REL.HUMIB.2 SPEC.HUMID.2 VAP.PRES.2! S.VAP.PRES.2 REF.INDES 2
NO tters) (Celsios) (Cels ion) (Ce1ls..s) (K Q/ .3) ( Percent) (Eq/Kg ) (Millibar) (M11 Lioar) )Ke2.oM-2/3)
9.20 12.166 13.402 13.492 9 .433E-03 838.05 7.6 49Er-03 1 2.4 17 14.1 03 NO DATA

o CONTINUED BELOW

PRINT DATE: ; I S1UN 198 0
RUN NUMBER: 7905022330 MARINE SURFACE LATER DATA SAMPLING RATE (ALL CHANNELS): 6/Nun
START TIME: 23:31:410 PST MR L M ICROMETEOROL OGY DATA AVERAGING PERIOD:, 30 Mon
START BATE: 2 Nop 1979 (DAY 122) SAN NICOLAS ISLAND, CAL NOMENCLATURE: I-UPPER LEVEL , 2vLOWER LEVEL

ft PROFILE CALCULATIONS BASED ON ABOVE OBSERVED AND CALCULATED VALUES IBUSONGER,1973):

FLUX PASAMETEKS PROFILE SLOPES

STABILITY ).+U --DOWN) SCALING PARAMETERS PARTIAL DERIVATIVES (+-INCR.WITH HEIGHT)

GRAD.RICHARDSGN NUMBER MOMENTUM FLUX FRICTION VELOCITY GENERAL FOR M:DN/DZ;) GENERAL FOKM:,LNZSLOPE-
I(*-StobIe,--UnstebI to (Nt/n2) Me ters/sec) [(NI-NIM2) I/ILo (Z I/Z2) I( )LflhlSI)(LO2-P ST)1/
-0.R51 AT CNN -9.12E-02 2. 72DE-01 (ZloZ2II/21 [NI-N2l

GEOMETRIC MEAN HEIGHT HUMIDITY FLUX SCALING DPEC.HUMD. N-WIND SPEED (M/sec) N WIND SPEED (N/seE)
(Meter) GMH-(ZICZ2II/X 1Kg/sec .o2) 1Kg /Kg) ZNKEIGHT (Meters) Z;HKIGHT (M) Vert.Aous
17.99 2.34K-O5 -6.964E-O5 BWS/DZ- 4.43E-02 PSI-PSll

l/L AT CR0 LAT.HEAT FLUX 
SLOE-14E0

-0. 062 (W tts/.2) SCALIN4G POT. TEMP. N5PEC.NUMIDZTY (Eq/Kg) N-SPEC.HUMIDITT (Eq/Sql
5.77E 02 (Kelvin) Z-HEIG I (Meter.) l.HEI GNT U(N) Vert.Aois

2/1 AT 20 METERS -2.312K-OS ...H/DZ- -92E6 PSI-PSIR

-0.04B SEN.HEAT FL))I SH SLOPE- -7.76E 03
IWatts/n2)

Z /L AT 11 7.84E 00 ROUGHNESS LENGTH N:POTTEMP.AVeIvon) N-POT.TEMP.(KeIoIn(
-0.089s (Meters) 1-HEIGHT (Meters) ZH1EIGHT (M)l Vert Root

SKY AND ROLAR NEAT FLUX 5.576K-0S OPT/Il- -2 .. 93 PSI-PSll
Z/L AT Z2 (Watts/nO) PTK SLOPE- -2.34E 0l
-0.044 lIROE 01

DRAG COEF, AT 20 METERS N*LTM.TU.RMI3
MONIN-ORURHOV LENGTH TOTAL NEAT BUDGET FLUX (ieines)-HEIGHT (N) Vert.Aois
(Meter.) (Wtt/.2) I .4::,-us P01NONE
-2.#79E 02 7.84E 01 CT2 SL OPE-NO DATA

P8112 AT 22- 0.245409 ROWEN RATIO
P81I AT 2: 0.23725 noo units)
FO2 AT 1- 02693 0,236
T52 AT Z2- 0.087387

o GENERAL CONSTANTS: MISCELLANEOUS

VON SAlMAN GRAVITATION PROFILE PROFILE SUILS SULKCONS TANT ACCELERAT ION TUR.PRANDYL TUR.SCNMIDT SEN HEAT MOISTUJRE AIR DENSITY
(No unoits) (M/sec 2) NUMBER NUMBER TRANSE.COEF. TRANSF.COEF. (K/el)
0.4 9.7959 .74 0.7'4 0.

9
2-03 I.32E-03 I2.2329

o GENERAL MOTES: AIR SPECIFIC HEAT
AKCNI4K

0
, lIeo)Ooton ebce~ded for nesroetof Profile Slope and/or Partial Deriostioe. (ITca./Kg Rdl.)

Campoott c e bv VInsertion of: 2.416Sf1R.

RN2-RH2- of- .06E-3 Eq/Kg. WATER LATNHEAT VAP.
(l~c a I./Rg)
5.9852E 8

S CONTINUED ON NEXT PAGE 58



RUN NUMBER: 7905022330 MARINE SURFACE LAYER PRINT nATE: II JUN 1980
START TIME: 23:31:4U PSI NRL MICROMETEOROLOGY DATA SeIPLING RATE (ALL CHANELS) b/Min
START DATE: 2 May 1979 (DAY 122) SAN NICOLAS ISLAND, CAL DATA AVERAGING PERIOD: 30 Mn

ESTIMATED MICROMETEOROLOGICAL PARAMETERS AT TEN METERS:

AIR TEMP. WIND SPEED DEW POINT TEMP.STRIC. BAR.PRES. BULK ST TEMP AIR-WT TEMP POT-W TEMP VIR-WY TEMP V.POT-WT TEMP
(Celsius) (Meter/se) (Celsus) (Kel.iM-2/3) (Millibar) (Celsius) (Kelvn) (Kelvin) (Kelvin) (Kelvin)
2.062 7 79 10.15 NO DATA 1114.30 13.425 -1.363 -1.265 -0.537 0.061

HEIGHT POT.TEMP. VIN.TEMP. V.POT.TEMP. ABS.HUMID. REL.HUMID. SPEC.HUMID. VAP.PRES. S.VAP.PRE. REFINDE
(Meters) (Celsius) (Celsius) (CelsIss) (K/3 t) (Eq/KQ) (lIuhars) (Mellibars) (Ke.iM-2/3)
10,00 12.160 13.388 13.486 9,429E-03 88.10 7.646E-03 12.412 14-089 NO DATA

R4UI X AERODYNAMIC CALCULATIONS BASED ON ABOVE ESTIMATED VALUES AT TEN METERS (FRIEHE ET AL,1978):

INFERRED FLUS PARAMETERS INFERRED INFERRED MEAN VERTICAL
STABILITY )n=UP,-=DOWN) SCALING PARAMETERS VELOCITY COVARIANCE MISCELLANEOUS

GRAD.RICHARDSON NUMBER MOMENTUM FLUX FRICTION VELOCITY WITH LONG. VELOCITY AIR DENSITY
(_=Stable,-Unstable) (Nt/M2) (Meters/sec) (Mete-/sec2) (Kg/s3)
-0.092 AT GMH -8.57E-02 .635E-01 -6.946E-02 1.2332

GEOMETRIC MEAN HEIGHT HUMIDITY FLUX SCALING SPEC.HUMID. WITH ADS. HUMIDITY AIR SPECIFIC HEAT
(Meter) GMH.(ZI*n2)1/2 (Kg/sec t2) (Kg/Kg) (Meter Kg/sec A3) (ITeal./Kg Kel.)
12.99 2.30E-0 5 -7.065E:_5 2.296E-05 2.4165E 02

Z/L AT GMH LAT;HEAT FLUX SCALING POT.TEMP. WITH POT.TEMPERATURE WATER LATHEAT VAP.
-0.108 (We ts/2) (Kelvinl (Meter K/ec) (ITcal./Kq)

5.68E 01 -4.199E-02 1.107E-R2 5.9049E 05
Z/L AT 10 METERS
-0.083 SEN.HEAT FLUX ROUGHNESS LENGTH VAPPRE.AT WT LEVEL

(Watts/Il (Meters) (OilIb.e)
MONIN-OBUKHOV LENGTH 1.38E 01 4.942E-05 15.424
(Meters)
-1.204E 02 SKY AND SOLAR HEAT FLUX DRAG COEF.AT 10 METERS ARS.HUMID.AT W LEVEL

(e s/M) (Dimensionless) (K/ti3)
1.28E 01 l.144E-03 1,166E-0?

TOTAL HEAT BUDGET FLUX BAR.PRES.AT ST LEVEL
(Watt-/2) (Nillubar)
8.34E 01 1015.5 

BOWEN RATIO
(no _nit';)

0.243

* MEASUREMENT ERROR ANALYSIS OF PARAMETERS LISTED IN PERCENT MEAN ERROR AS COMPUTED FROM CONSTITUENT MEASUREMENT ACCURACIES.
TOP ROW ARE PROFILE ERROR VALUES AND BOTTOM ROW ARE BULK AERODYNAMIC ERROR VALUES. ALL VALUES ARE APPROXIMATE AND ARE or-":

GRAD.ROCH. Z/L MOMENTUM LAT.HEAT SEN.HEAT SIT RAD. TOTAL HEAT BOWER FRICTIOS SCLSPEC SCL.POT, ROUGH. DRAG

NO.AT GH AT 1OM FLUX FLUX FLUX FLUX FLUX RATIO VELOCITY HUMIDITY TEMP. LENGTH COEF.

142% 142% 131% 175% 105% 10% 129% 279% 65% 109 39% 85 131%

170% 170% 46% 46% 98% lox 35% 143% 23% 69% 121% 43% 40%

CONTINUED BELOW

RUN NUMBER: 7905022330 MARINE SURFACE LAYER PRINT DATE: 11 JUN 1980
START TIME: 23:31:40 PST NRL MICROMETEOROLOGY DATA SAMPLING RATE (ALL CHANNFLS): b/Men
9TART DATE: 2 May 1979 (DAY 122) SAN NICOLAS ISLAND, CAL DATA AVERAGING PERIOD: 30 Men

COMPOSITE PROFILE AND BULK AERODYNAMIC DERIVED PARAMETER VALUE (EIGHTED AS A FUNCTION OF THE ABOVE RESPECTIVE MEASUREMENT ERRORS
WITH THE LOWER LIMIT OF THE CORRESPONDING MEASUREMENT UNCERTAINTY INDICATED IN 1 1:

PLUS PARAMETERS
STABILITY ( =UP,-=DOWN) SCALING PARAMETERS

GRAD,RICHARDSON NUMBER MOMENTUM FLUX FRICTION VELOCITY
( =Stable,-=Unstable) (Nt/2Il) (Meter%/sec)
-0.070 10.021 AT GMH -8.71E-02 (6.OE-021 2.657E-01 [6.1E-021

GEOMETRIC MEAN HEIGHT HUMIDITY FLUX SCALING SPECHUMID,
(Meter) YMH(ZICZ2)l/2 (Kg/sec t2) (Kg/Kq)
12.99 Z.301E-5 1R,OE-O61 -7.026E-05 13.0E-051

Z/L AT GMH LATHEAT FLUX SCALING POT TEMP.
-0.083 t0.021 (Wats/sD) (Kelvin)

5.70E 01 Il.DE OII -2.777E-02 l2.RE-02
Z/L AT 10 METERS
-0 064 10.02J SEN.HEAT FLUX ROUGHNESS LENGTH

( SAtts/t) (Meters)
MONIN-OBUKHOV LENGTH 1.09E 01 13.OE+eOO 5.155E-05 (6.0E-OS
(Meters)I

-1.562E 02 SKY AND SOLAR HEAT FLUX DRAG COEF.AT to METERS
(Wats/sl) (Meters)

1.28C 01 2.02+11 1,.2u-U. 14.0E-04]

TOTAL HEAT BUDGET FLUX
(We, e /.?
8.2E OI 1(3.0EOI

BONEN RATIO
lno unlit)

0.207 10.081

. DIFFERENCE BETWEEN THE PROFILE AND BULK AERODYNAMIC DERIVED PARAMETER VALUES AS COMPUTED VIA THE STANDARD DEVIATION FROM EITHER THE
ABOVE WEIGHTED COMPOSITE VALUE OR MEASUREMENT UNCERTAINTY VALUE (WHICH EVER ABSOLUTE VALUE IS LARGER). ALL VAUES ARE
LISTED IN PERCENT DIFFFRENCE AND ARE .or-":

GRADRICH. Z/L MOMENTUM LATHEAr SEN.HEAT SKY RAD. TOTAL HEAT BOWEN FRICTION SCEL.SPEC SCL POT. ROUGH DRAG
NO.AT GOM AT (OR FLUX FL UX PLUS FLUX FLUX RATIO VELOCITY HUMIDITY TEMP. LENGTH ('DEE

29z 27% 4% 1% 27% 0% 3% 27% 2% I% 38 6% ).L

0 9*IN Of DATA RIMN 59



MARlI SUR1FACE (AE ICO EOROLIOGICAL EXPERIMENT

ATMOSP HL.RIC P HY S IC BRANCH
MAR!-R ATIM OSP HERBIC RESEARCH STATION

SPN NICOLAS ISLAND, C AtIFORNIA.
.. * MICRUEEORO..))ICAL DAT A- t

RUN N' ERt: 7905030000 PRINT SATE;i 11 JUN 19810STAr LME: 0: 1:40 PS1' DATA SAMPLING RATE (ALL CHANNELS): 6/MOM
E ND , 0:31 :30 POT DATA AVERAGING PERIOD, 30 Mon
START VAlE: 3 H.op 19 79 (DAY 123) NOMENCLATURE: IzUPPEB LEVEL, 2-LOWER LEVEL

"ANALOG CHANNEL RAW DATA (AVERAGE VOC):

N.0 N.1 N.2 N .03 No.14 No.3 N..06 N..07 N..08 No.09
VflLY.REE.A TEMP. STRUC.3 TEAPOSTRUC.2 DEW POINT) S EW PO0INT2 WIND SPEEDI WI NS SPEEDS BAR.PRER.S SKY BAD. WIND DIR.

6 .235 3.0033 3. 0 5 . a82 5 .3130 4.191 4. 066 4 .9 01 -01.092 5 .0 48

No.TO No.1 No.12 No. 13 N1.14 No.15 N.Ib6 No.17
BULK WY rEAP ACJ FEQUENCY A C VLTAGE MANDUAL PLAG ZERO REF. SPARE A SPARE B VOLT.REF,B

3.776 3,V6 2521 053 0 .333 0.30 a 0.303o 6 .53

o DICITAL CHANNEL RAW DATA (AVERAGE): ESCARPMENT DATA, FIELD CALIBRATION AND WIND SPEED ESCARPMENT CORRECTIONS:

N3 N.? UPW IND NEAR UPWIND LABS OPIECAL DP 2ECAL WTBECAL WSIEC WS2EC
AI R YEMPI AIR TEAP.2 HE3OH)/LENOTH PATH)Meters) (Volts (Volts (VolIsI (Coeff) (Coeff.)
3433 31869 9 1A421 119BhP 0.183 92 _11.0 9 a .5 Do 3)3 0 0 .99 2 03.952

o SYSTEM HOUSFRFEPINOG PARAMETERS TRANSLATED INTO ENGINEERING UNITS:

MANUAL FLAG ERROR COUNT DATAEAI;E, VYLT.REF .EV VOLT .REF.SEV ZERO BFI.EY ACVOLT FLUX ACEREQ E LUX AC VOLTAGE AC FREQUENCY
(NoaS coans ) ONo0. scanos) (BNiocans A)Noa.).305V( BONt.)T005V) (No0.(.002V) )O.)5V) (No.>lHo) )VAC) (Ho)
I 5 18 a 3 0 0 I 33a1 5.2 59,81

" OBSERVES MICROMETEORDOUICAL PARAMETERS (INCLUDING THE ABOVE CAL. AND ESCARPMENT CORRECTIONS) TRANSLATED INTO EN.GINEERING UNITS:

AIR IFHP. WINS SP EESI DEW FOINTI TFAP.STRUC.I WIND DIR, RAR.PRES.1 SKY RIAD. BULK WY TEMP MEAN AIR TEMP

'Celsous (Mtrsee) Ielsos )RIo-2/3( (Deg Te (Mullibar (Wa~/? Clos (eun
30.87) 8.88B 130.33 NC0 DATA 316.6 10)1 3.40 lOR2E I) 13.424 285.088e

8)8 TEMP.2 WINS SPEESZ DEWjsPOINT? TEMP STRUC.2 7IDE TABLE, BAR.PRES.2

(Celsus) (Meter/s ec) (Celsius) (Ke1.o xM-2/3) (M eter AOL) )Mo1lli1b ar)
33.9186 7.6 2 1300a NO D ATA 0 .25 3034.49

" CALCULATED MICSOMKTEOROLOGICAL PARAMETERS:

HEIGHT, 21 POT.TEMP I VIRTEMP. V.POT.TEMP.3 ABS.HUMID.I REL.HUMID.I SFEC.HUMID.I VAP.PRESI S.VAP.PR I. REF.INDES I
)Meters( (Celous (elsius (Celis I Rg/e3) (Percent) (Kg/Kg) (Millibar) (itlib r) )Kel.oM-2/ 3)
1.35 32,00 131B4 33.364 9.348E-03 88. 47 7 .582E-053 3 2.297 13.899q NO DATA

HEIGHT, 22 POT.OEMP.2 VIR.TEMP.2 V.POT.TEMP.2 ABS.HUMID.2 REL.HUMID.2 SPEC.HUMIS.2 VAP PRES.2 SVAP.FRES.2 REF.INOES 2
(Meters) ICelsu s)I (C elsous) (CeIi ss I 1Kg/ 3) (Fercent) (Kg/Kg) (Mo'llibor) (Miloar ( Kel.o.M-2/3)
9.23 32.076 13.305 33.395 9.385E-335 88.08 7.607E-03 32.351 14.022 NO DATA

" CONTINUED BELOW

PRINT DATE: 11 30UN 1983
RUN NURSER: 790503300 MARINE SUR FACE LAYER DAT A SAMPLING RATE (ALL CHANNELS): 6/Mon
START TIME: 0: 1:43 POT NRC M ICROMETEOROL OGY DATA AVE RAG ING PERIOD : 30 Mtn
START DATE: 3 Mop 1979 (DAY 323) S AN NICOLAS TSLAND, CAL NOMENCLATURE: I U PPENR LEVEL, 2L1OWER LEVEL

* PROFILE CALCULATIONS BASED ON ABOVE OBSERVED AND CALCULATED VALUES )B-USIHGER,1973):

PLUPARAMETERS PROFILE SLOPES

UTAT:ILITY (UP,-=DOWN) SCALING PARAMETERS PARTIAL DERIVATIVES )OINCR.WITH HE IGHT)

CRAD.RICHARDYON NUMBER MOMENTUM ELUX FRICTION VELOCITY GENERAL EORM:DN/52;) GENERALF EORM: 'N'SLOPE=
(cStable,-UrslaSIP( (Nt/MU) (Meters/nc I (N-N2(II) )Z/Z( I (L --S(-IMZ-PSSI
-0.040 ATOA -l.OPE-S 3.11O3-O3 (2302)1/21 (NI-N?)I

GEOMETRIC MEAN HEIGHT HUM IDITY FLUX SCALING SPEC.HUAD. N:WINDMSPEED(Asee) N:WINDSPEED (H/see)(Meter)C MH=)2172)1/1 (Kg/sec n' (Kg/Rg) ZWMEIOHT (MetErs ZSHE IHT (A) Ve.Aoo
12.99 2. !4E -05 6 'B41E-VO7 DM5/D- 5.04E-02 PSIPI

7/L AT CMH LAT.HEAT EtLYSW'LPE 3E0

-004 WT Vsn) SALING POT. TEP NSPEC.HUIDITT Kq/Rg( N=SPEC.HUMIDITY (Kg/Kg.)
6.PEV I I ( un) ZwHEIGHT (Mees 2.HEIHT (M) VerV.Aoo

Z/L AT 10 METERS -2.379E-)2' OSH/DZ- -A.92E-56 PSI pSI2
-3. 038 SEN.HEAT ELIIt SM SLOPE- -7.M0E 03

(Wtts /2)
Z/LAT 23 8 56E 30 ROUGHNESS LENGTH N=POT.TEMP.)Relin) N:POT.TEAP.(Relynon
-0. Z0 (Mte. =-HEIGHT (MTr) 2-HEIGH T 3M) Vert.Aoos

SPY AND SOLAR HEAT FLUX 8.143E-I5 OPT/DO- -2197E-03 953952
Z/L AT Z2 (WottN";2' PTR SLOPE- -2.37E 01
-0.335 1.28E DI

DRAG COEE. At ID ALTERS N:LmTEAP.STRUC.(K.A-2/3t
MONIN-OUHOV LENGTH TOTAL MEAT BUDGET FLUX (Ooseio nl.,,u ZOHEIGHT (A) V.rV.Amus

(Met~r S) (W a ?N.'Vt2) 5:: w V PS I-NONE
-2.6 39K 0 8 42FE 31 CT2 SLOPE-NO DATA

PS)1 Al 7/: 3.203393 B1OWE NRA8811

9"11 AT 00 I (33643 (n unts)
I 1 2 AT t- .2 8873 3.3,36
PSI?2 AT 2l I 8701501

*GPNERA CONSTANTS MISCELLANEOUS

VOWARMAN RAVITAION PRUFPitE PROFIL BU(RK BULR----------L ONSYANT ACCE( ElA3ITON IloB PRANDTL TUR SEHAI1DI SEN MEAT MOISTURE AIR DENSITY
(No us....) (A/se c 2)1 NUMBBR NUMBER IRANSF. CI(RE.F TBANSF.COEF. (Kg/el)
04 9 7959 0 74 0.7 4 3 9OE-I? 1 32E-03 1. 2 335

* ONERAR. NOTE; AIR SPECIFIC HEAT
AiuayIetoo exeded for oeas-mont of Profole S3oPe ncd/or Partool Derousto, (ITcal./Rq Rdl.)
Co.p.tatoon Nuecte. By nen of 2.4164E 8

SHI -SH2- ./- IRE-3 Rg/Rg WATER LAT.HERY YAP.
(ITc.I./Rq)
5.9057E 05

*cNIIWI a SiXTp PS



RUN NUMBER: 790150301100 MARINE SURFACE LAYER PRINT DATE: II JUN 1950
START TIME: 0: 1:40 PSI NRL MICROMETEOROLOST DATA SAMPLING RATE (ALL CHANNELS); /Mi
START DATE: 3 May 1979 (DAY 1 3) SAN NICOLAS ISLAND, CAL DATA AVERAGING PERIOD: 30 Mmn

* ESTIMATED MICROME1EORULUGICAL PARAMETERS AT IFN METERS:

AIR TEMP. WIND SPEED DEW POINT TEMP.STRUC. BAR.PRES. BULK WU TEMP AIR-ST TEMP POT-WT TEMP VIR-WT TEMP V.POT-WT TEMP
(Celsius) Meer/sec) (Celsius) (Kl. M-2/3) (Mullibar) (Celsius) (Re lin) (Kelvin) (RelIvn) (Kelvin)
11.972 7.68 10.07 NO DATA 1014.40 13.424 -1,451 -1.353 -1.133 -0.1035

HEIGHT POT.TEMP. VIR.IFMP. V.POT.TEMP. AIS.HUMID. REL.HUMID. SPEC.HUMID. VAP.PRES. S.VAP.PRES. REF.INDEX
(Meters) (Celsius) (Celsius) (Celsius) )Kg/e3) (Percent) (Kg/Kg) (NillibarN( (Millibars) (Kel.xM-2/3)
1.11 12.070 13.291 13.388 9.381E-3 88.13 7.604E-3 12.344 14..07 NO DATA

6UlK AEROD(NAMIC CALCULATIONS BASED ON ABOVE ESTIMATED VALUES AT TEN METERS (FRIEHE ET AL,197B):

INFERRED FLUX PARAMETERS INFERRED INFERRED MEAN VERTICAL
STABILITY )nUP -=DOWN) SCALING PARAMETERS VELOCITY COVARIANCE MISCELLANEOUS

GRADRICHARDSON NUMBER MOMENTUM FLUX FRICTION VELOCITY WTH LONG. VELOCITY AIR DENSITY
(+.Stable,- Unstable) (Nt/2) (Meters/sec) (Me2er /secO) (Kg/13)
-0.102 AT GMH -8.27E-02 2.589E-01 -6.702E-02 1.2337

GEOMETRIC MEAN HEIGHT HUMIDITY FLUX SCALING SPC.HUMID. WITH ASS. HUMIDITY AIR SPECIFIC HEAT
(MeTer) GMH=(ZIZ2)I/2 1Kg/sec M2) (Kg/Kg) (Meter Kg/sec .3) (1cal./Kg KeI.)
12.99 2.31E-05 -7.23PE-05 2.312E-05 2.4164E 02

Z/L AT GMH LAT.HEAT FLUX SCALING POT.TEMP. WITH POT.TEMPERATURE WATER LAT.HEAT VAP.
-0.119 Wt s/e2) (Kelvin) (Meter Rel,/sec) (ITcal./Kg)

5.72E 01 -4.465E-02 1.15bE-02 5.9054E 05
Z/L AT 10 METERS
-0,092 SEN.HEAT FLUX ROUGHNESS LENGTH VAP.PRES.AT WT LEVEL

(Watts/./2) (Meters) (Mill Ibar
MONIN-OSURHOV LENGTH I.44E I[ 4,613E-05 15.424
(Meters)
-1.092E 02 SKY AND SOLAR HEAT FLUX DRAG COEF.AT 10 METERS ABS.HUMID.AT WT LEVEL

(Watts/M2) 11)iensinless) IKg/M3)
1l2RE aI 1.137E-03 I IbbE-02

TOTAL HEAT BUDGET FLIX BAR.PRE.AT WT LEVEL
)Watts/2) (Millitar)
8,44E 01 1015.60

BOWEN RATIO
(no units)
0.252

MEASUREMENT ERROR ANALYSIS OF PARAMETERS LISTED IN PERCENT MEAN ERROR AS COMPUTED FROM CONSTITUENT MEASUREMENT ACCURACIES.
TOP ROW ARE PROFILE ERROR VALUES AND BOTTOM ROW ARE BULK AERODYNAMIC ERROR VALUES. ALL VALUES ARE APPROXIMATE AND ARE cnr- 1

GRAD.RICH. Z/L MOMENTUM LAT.HEAT SEN.HEAT SKY RAD. TOTAL HEAT BOWEN FRICTION SCL.SPEC SCL.POT. ROUGH. DRAG

NO.AT GMN AT tIOM FLUX FLUX FLUX FLUX FLUX RATIO VELOCITY HUMIDITY TEMP. LENGTH COEF.

127% 127% 113% 164% 94% 10% 123% 259% 57% 108% 38Z 77X 113Z

167% 167% 46% 46X 95% 101% 35% 140% 23% 69X 1185 43% , 40%

" CONTINUED BELOW

RUN NUMBER: 7905030000 MARINE SURFACE LAYER PRINT DATE: 11 JUN 1980
START TIME; 0: 1:40 PST NRL MICROMETEOROLSGY DATA SAMPLING RATE (ALL CHANNELS): 6/Nin
START DATE: 3 May 1979 (DAY 123) SAN NICOLAS ISLAND, CAL DATA AVERAGING PERIOD: 30 Min

" COMPOSITE PROFILE AND BULK AERODYNAMIC DERIVED PARAMETER VALUE WEIGHTED AS A FUNCTION OF THE ABOVE RESPECTIVE MEASUREMENT ERRORS
WITH THE LOWER LIMIT OF THE CORRESPONDING MEASUREMENT UNCERTAINTY INDICATED IN I I:

FLUX PARAMETERS
STABILITY I=UP ,-=DOWN) SCALING PARAMETERS

GRADRICHAROSON NUMBER MOMENTUM FLUX FRICTION VELOCITY
( .Stable ,-Unstable (Ni/2) (Meters/sec)

-0,067 10.021 AT GMN -9,1IE-02 16.OE-021 2.711E-01 I.OlE-02

GEOMETRIC MEAN HEIGHT HUMIDITY FLUX SCALING SPEC.HUMID.
(Meter) GMH=[ZIZ2)1/2 (Kg/sec .2) (Kg/Kg)
19.99 2.36E-05 I8.IE-061 -7.0ITE-15 [3.0E-O0

Z/L AT GMH LATHEAT FLUX SCALING POTTEMP.
-0.079 10.023 (Watts/m) (Kelvin)

5.84E 01 I2.0En01I -2.811E-02 (2.OE-02
Z/L AT 10 METERS
-0.061 (0.021 SEN.HEAT FLUX ROUGHNESS LENGTH

(Watts/2) (Meter.)
MONIN-OBUKHOV LENGTH 1.15E 01 (3.0E+OOI 5.88E-05 [I.DE-05
(Meters)

-1,636E 02 SKY AND SOLAR HFAT FLUX DRAG COEF.AT T METERS
)Watts/e2( (Meters)
L.RE 01 12.E0tII Z .', 1 14.IE-041

TOTAL HEAT SBUDGET FLUX
(Watt s/n2
0.44E I [3.0E 011

BOWEN RATIO
(no unIts)
0.712 10,081

a DIFFERENCE BETWEEN THE PROFILE AND BULK AFRODYNAMIC DERIVED PARAMETER VALUES AS COMPUTED VIA THE STANDARD DEVIATION FROM EITHER THE
RPOVE WEIGHTED COMPOSITE VALUE OR MEASUREMENT UNCERTAINTY VALUE (WHICH EVER ARSOLUTE VALUE IS LARGER). ALL VALUES ARE
LOSTED IN PERCENT DIFFEREN{E AND ARE +nr-":

GRAD.RICH. Z/. MOMENTUM LAT.HEAT SEN.HEAT SKY MAD, TOTAL HEAT BOWEN FRICTION SCL.SPEC SCL.POT. BOUTH. DRAG
NO.AT GMH AT ION FLUX FLUX lUx FlX FLUT RATIO VELOCITY HUMIDITY TEMP. LERTH COEF.

47% 44Z 17% 6% 26Z 0% 01 Z9% 8% 3% 44D ':% 2u1

a END OF DATA RIIN 61



MARINE SURFACE LAYER MICROMETEOROLOGICAL EXPERIMNT

NAVAL RESEARCH LABORATORY
AT MOSP HE RIC PHYSICS BRANCH

MAORINE AT MOSPHERIE RESE ARCH STATION
SAN N ICOLCAS ISLAND, CALIFORNIA

. . . 0 MICRONETEGROLOSICAL DATA A-c - -

RUNRNUMBER. 7905030030 PRINT DATE: 11 JUN 980A
START TODME; 0:31i40 PST DATA SAMPLING KAYE (ALL LOIANNELS): 6/1fl-
E ND TIME: I: 1:;50 PST DATA AVERAGING PER IOD : 3 0 Nfl"
S TART DA TE: I M.ap TN79 (DAY 12.3) NOMENCLATURE: I-UPPEN LEVEl , SM OWEN I EVEL

- ANALOG CHANNEL RAW DATA (AVERAGE VOC):

No.1 N.1 o0 N.,03 N.,04 N.05 N-.06 No.07 Nc-O 0{oSNVLY,REF.A TE MP.'STRUC.1 TFMHP.SYRUC,I SE POINTI DW POINT? WIND SEEDI WINS SPEED? RNPRLS.Z? SKY NAI) WINDE DIN .
6.2 05 0.000 0.001 5.063 5 I 08 4. 401 4 270 4.891 -0.09? 5.086

No.15 No1 N.,12 N.,13 No.14 No.15 N..16 No.(7
RUL RI TEMP AC FEEQUENCY AC VLTAGE MANUAL FLAGC ZERO REF. SPARE A SPARE F, V(TLT.REF.B

: 3 77 1E _ 3.003 2 520 0.001 0 .0 1 SO0 al 0.0 01 6 .205

. DIGITAL CHANNEL RAW DATA (AVERAGE): ESCARPMENT DATA, FIELD COALIRATION AND WIND SPEED ESCANPMENT CORRELTIONS;

No.'I N.2 UPWIND NEAR UPWIND.LAND SPIECAL DP2FCAL WIPCAL WSIELf WS0C

AIR YEMP.I AI R TEMP.? HEIGHT/LENGTH PATH(Net erc) (Volts) (Volts) (Volts) (C cCI. (CocCI.,
1411 11011 1421 119224 0.103 90 -0 .009 0.30 a 0001 0.900 fl.? .9'

o SYSTEM HOUSEKEEPING PARAMETERS TRANSLATED INTO ENGINEERING UNITS:

MANUA FLAG ERROR COUNT DATA FADE VOLT.REEDEV VOLT.REF.SEV ZERO REI ES AC VOLT ( LUX AC FRNESELUX AC V((LTAL.( AU EEL:ENLO
(Noscans Hses (Hnccacs) AINo..I.05S IN BN.0.I05VL (No.0.02V) (No.)50) (N .1) SA:iHo

I0 INso 0 a 5 a 0 ((5 I2090

o OF-SERVED MICROMETEOROLOGICOL PARAMETERS (INCLUDING THE AFOVE CA)I, AND ESCARPMENT CORRECTIONS) TRANSLATED INTO ENGINtEERING UjNITS

AI R TEMP.1 WOND SPEEDO DIR POIN11 TEMP .STNUC.0 WIND DIR. EAN.PNEG.I SKY NAS. RU) K WY TEMP MEAN 516 TEMP
V ~~(Celsios) (Meter/so ) Co ~so )Kel.oM-23 (Dgr. (ocr (Wat/? Ielcs) I"lon

11.01 0.408.9 NO1DATA 1179 (13.20 IRE 1 (3,40 200.2

AIR TEMP.,' WIND SP EED2 DEW POINTS TEOP.STNUC.2 TIDE TABLE RNPREY.
(Ce Isoos) Ioener/sec( (Celsus) (RDo-2/3) (Meter MSL( (Mollo~r)
11.922 0.110 9.97 NO DATA 0.18a II 104.35t

o CALCULATED MICNONETECOLDGICRL PARAMETERS:

HEIGHT, Z1 POT.TE4P,1 VIR.TENP.1 V.'POT.TENP .1 APtS,mOmID.I REL.HUt ID I SPEC.O((MID.I TAT'.PHES.( 0.VAP.PRES.I REF INDEX)I
(Meters) (Celsius) (Celsius) 'rein

0  (Kg/nI) (Pe.rcent (Kg/Kg)0 (OoIoa i b I lobr ) (K el oN-2/3)
10.15 11.91 13.11 (31:.25 9 .2

7 9
E-c 00. 21 7.52D'E0 12_20 8, 1IH 134 NO DATA

HEIG'HT, 72 POT.TEMP.2 VIR.TENP.2 V.POT.YEMP.2 ADS.HUMID.2 REL.HUMID.2 SPEC. 'O.2VA .PNES.' S.VAP.POLOZ 1L 15(10 2
(Meters) (Celsio) (Celsios) (Cels Is (Kg/n3( (Percent (Kg/K5) (No1lbar) 1, lobar) (Eel1 0-2/3)
9. 20 1 2.013 113,232 13.322 9 .320E-03 817.083 7.552:E-0 12 6 91S,,1 NT0 DAT1

- CONTINUED BELOW

PRINT DATE: I JUN IVS'
NUN NUMEtR: 7915030113G MARINE SURFACE LATER IO TA S AMPLINGINATE (ALL ('HANNELS): EMo

S TART TIME: 0:31:40 PST NM M1RONETEO0ROL OOT DATA AVERAGING PER IOD: 30 nM-S TORY DATE: 3 OWE 19 79 (DAY 123) DA14N NICOLAS ISLANO, CAL NOMENCLATURE: I'wUPPER LEVEL.,?'.- WER I VE..

o PROFILE CALCU(LATIONS FATED ON ARGVE. OBSERVED AND CALCULATED VALUES IROUSINGER,1973):

FLIJX PARAMETEFFRS PRGC ILEC SL LEPES

STADILITY )c-P,=DOWN) SCALING PARAMETERS PARTIAL DERIVATIVES oN:NWITH HEIGHT,

CRAD.RICHARFSON HOOFR MOMENTUM FLUX FRICTION VELOCITY GENERAL FORN:DN/D7T GENERA. FTAN. N TLOPE
)cSt le,--Uosnb I (Nn/ttl( (Oter/" c 1NI-N2)(/)Lc)/II/2b. I )nI-PS)-LcZ2-P!-,1I))I/

-0.042 AT G00 -1.2RE-SI 3.221E-01ZI (l20721)/31 NI-N2?)

GEOMETNIC MEAN HE'IGHT HUMIDITY FLUX SEALING SPEC.HUND N-WN PE (N/sec) N'WlNS SPLED N/M-
(Meter) GMH-Z1072(1/2 (Kg/se 2) (ER/K) ZOEICGHT 1 (M.ters Z-H LIGT N ) Vert.Aos
12.99 2.73E-05 -6bRAZE-O DUD/I?- PSI3=T-!0?

WS SL0OIL- 1 ,241 00
?/L AT CMN LAT HERY FLUX
-0.051 (W .tos /M2 SCALING P0). TEMP. NSPEC.HUMIDITY (Kg/cq) N-SPEC.HUOMID(ITT K/g

6.74E 01 (K:con 7HIGHT (Meters) lHIGHT MN) Ver,.As
l/LDAT IS METERS -2.714E-02 DSH/DU= -R.92E-06 PIP!

6.040~~ TEN HEAT F).( S LOE -,00I
(Wa .'s/m2)

IL AT 71 l.0PE 01 R OUGHNESS LENGTH N-POT.TENP.AKcI-o) N-POT TEMP (Ieb)
-0.173 (ZootersI 7-HEIGHT (MOOrf I'-HEIGHOT (M Uert .-

SKY AND SOLAR HEAT ELUX 1.042E-04 DPT/D7=_ 3 - 03T-O PSI-PSI?
Z/L AT Z2 (Rat s/oT) (YRI SLOPE- .19/,L0 01

B0 61,8 RAG.COKE. 'AT 10 METERS N-Lo TEMP STRO) .)KoN-2/3(
MONIWOFEURHOV LENGTH TOTAL HEAT BUDGET FLUX) ( )Ottir oec 7 HEIGT ()Or0A
(Meter.) (W.nts/otlO 17.IL0U53 P 5NONE

-2.528E 02 9.12C RI1 C T? SLOPE-NO DATA

PSll AT Z1- 0.210506 ROWER RATIO
P5ll AT l2= .;37995 Ito onits)
PS1 A T 71- T .13569 0.162
P012 AT 72- 0.07:t3337

o GENERAL C ONSTANTS: NISCELLAN) :05

VON NORMAN GRAVITATION PROEILE PROF ILE BUK BULK
CNSTANT ACCELERATION TON.PRAMDTL TUR.SCHNEDT SEN HEAT MISTURE AIR DENSITY

(No onu"tts) (N/gsec 2) NUMBER NUMBPER YRANSE.E:OEP. TRANSE.COEP. (K 0/_1
0.4 9 .79g59 0.7 4 0 .74 0.92E-03 1.32E-03 1_1336)

. GENERAL NOTES, AIR EP) LIVIC 14EAT
Accorec Itnotatloo eoceeded for . .. s......tfof Profole Slope .. 0/or PartI Rer-otoc. )T..'gN
Con.pototoon execoted by insetto of: .41)1 IT

041-OS-.0/- OSE-3 Eq/RN. WATER LOT HEAT YAP
IT: T_1lI.,g(
5 .90R1E VS;
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RUN NUMBER: 79R50310380RT MARINE SURFACE LAYER PRINT DATE; It JUN 2980
START TIME: 1:31:40 PST 'ML MICROMETEOROLOGY DATA SAMP[ NI RATE (ALL CHANNELS): 6/Mio

START DATE; 3 Man 1979 (DAY 123) SAN NICOLAS ISLAND, CAL ' DATA AVERAGING PERIOD: 30 Kin

a ESTIMATED pICROMETEOROLOCICAL PARAMETERS AT TEN METERS:

AIR TEMP. MIND SPEED DES POINT TEMPSTRUC. BAR.PRES. BULK WT TEMP AIR-WT TEMP POT-WT TEMP VIN-WT TEMP V.POT-MT TEMP
(Celsius) (Mete/seE) (Celsius) (KeI.vM-2/3) (MIlibar) (Celsius) (Kelvin) (Kelvin) (Keluin) (Kelvin)
11.908 8.06 9.96 NO DATA 1014.25 13.419 -1.511 -1.413 -0,203 -0.105

HEIGHT POT.TEMP. VIR.TEMP. V.POTTEMP. AKS.HUMID. REL.HUMID. SPEC.HUMID. VAP.PRES. S.VAP.PRES. REF.INDEX
(Metes) (Celsius) (Celsius) (Celsius) (kg/.3( (Percent) (K/Kg) (Millibars) (Millibars) (Kel.nM-2/3)
10.00 12.006 13.216 13.314 9.315E-03 R7.88 7.550E-03 12.255 13,946 NO DATA

- RUK AERODYNAMIC CALCULATIONS BASED ON ABOVE ESTIMATED VALUES AT TEN METERS (FRIEHE ET AL,197U):

INFERRED FLUX PARAMETERS INFERRED INFERRED NEAN VERTICAL
STABILITY (.UP,-DOWN) SCALING PARAMETERS VELOCITY COVARIANCE MISCELLANEOUS

GRADRIChARDSON NUMBER MOMENTUM FLUX FRICTION VELOCITY MITH LONG. VELOCITY AIR DENSITY
(cgtvble,--Unstable) (Nt/.2) (Meters/see) (Meter2/sec2) (Kg/ 3)
-0.092 AT GH -9.30E-02 2.745E-01 -7.537E-02 1.2338

GEOMETRIC MEAN HEIGHT HUMIDITY FLUX SCALING SPEC.HUMID. WITH ABS. HUMIDITY AIR SPECIFIC HEAT
(Meter) GMH=(ZIZ2)I/ e Kq/sec n2) (Kg/Kg) (Meter Kg/sec n3) (ITcaI./Kg Re).)
12.99 2,49E-05 -7.352E-IS 2.490E-05 2.4163E 02

Z/L AT GMH LAT.HEAT FLUX SCALING POT.TEMP. WITH POT.TEMPERATURE WATER LAT.HEAT VAP.
-0.108 (Matts/t2) (Kelvin) (Meter Kel•/sec) (ITca./Kg)

b.1E I -4.544E-02 ),247E-02 5.9058E O
I/L AT 10 METERS

-0.083 SENHEAT FLUX ROUGHNESS LENGTH VAPPRESAT WT LEVEL
)SrttS/n2) (Meters) (Rilli.ar)

MONIN-OBUKHOV LENGTH 1.56E 01 5.777E-05 i5.415
(eters)
-1.207E 02 SKY AND SOLAR HEAT FLUX DRAG COEF.AT 10 METERS ARS.HUMID.AT WT LEVEL

(WMats/2) (Diensoness) (Kg/n3)
1.28E 01 I.162E-03 1.16E-02

TOTAL HEAT BUDGET FLUX AAR.PRES.AT ST LEVEL
(Wtts/.2) (Millibar)
9.00E 01 1115.

BOWEN RATIO
(n unIts)
0.253

e MEASUREMENT ERROR ANALYSIS OF PARAMETERS LISTED IN PERCENT MEAN ERROR AS COMPUTED FROM CONSTITUENT MEASUREMENT ACCURACIES.
TOP ROW ARE PROFILE ERROR VALUES AND BOTTOM ROW ARE BULK AERODYNAMIC ERROR VALUES, ALL VALUES ARE APPROXIMATE AND ARE .ur-:

GRAD-RICH. Z/L MOMENTUM LATHEAT SEN.HEAT SKY RAD. TOTAL HEAT BOWEN FRICTION SCL.SPEC SCLPOT. ROUGH. DRAG
NO•AT GMH AT ION FLUX FLUX FLUX FLUX FLUX RATIO VELOCITY HUMIDITY TEMP. LENGTH COEF.

121% 121% 111Z 163X 88% 11 121Z 22x 56% 108 33% 76% 111%

165% 165% 46% 45% 93% Ilo 35% 138% 23% 68% 116% 43% 40%

n CONTINUED BELOW

RUN NUMBER: 7905030380 MARINE SURFACE LAYER PRINT DATE: It JUN 1980
START TIME: 0:31:40 PST NRL MICROMETEOROLOGY DATA SAMPLING RATE (ALL CHANNELS): 6/Min
START DATE: 3 May 1979 (DAY 123) SAN NICOLAS ISLAND, CAL DATA AVERAGING PERIOD: 30 Min

- COMPOSITE PROFILE AND SULK AERODYNAMIC DERIVED PARAMETER VALUE WEIGHTED AS A FUNCTION OF THE ABOVE RESPECTIVE MEASUREMENT ERRORS
WITH THE LOWER LIMIT OF THE CORRESPONDING MEASUREMENT UNCERTAINTY INDICATED IN I I:

FLUX PARAMETERS
STAPILITY (..UP,-.DOwN) SCALING PARAMETERS

GRAD.RICHARDCON NUMBER MOMENTUM FLUX FRICTION VELOCITY
( .able,-;U7stable) (Nt/n2) (MeIer/sec)
-0.063 10.021 AT GMH -I.03E-01 16.IE-121 2.885k-l (6.OE-02(

GEOMETRIC MEAN HEIGHT HUMIDITY FLUX SCALING SPEC.NUMID.
(Meter) GMH-(Zt.Z2)I/2 (Kg/sec m2) (Kg/Kg)
12.99 Z.54E-5 (S.XE-X6I -7.262c-05 13,01-05)

2/L AT GH LAT.HEAT FLUX SCALING POT.TEMP.
-0.075 11.021 (Watts/Ml) (Kelvin)

6.2RE 01 [IlOE+01] -3.117E-02 12.E-T2
Z/L AT 10 METERS
-0.158 (6,021 SEN.HEAT FLUX ROUGHNESS LENGTH

(WaItts/2) (Meters)
MOMIN-OBURHOV LENGTH 1.32E 01 13.RE.0R1 7,460E-05 16.OE-OS)
(Neters)

-1.72E 02 SKY AND SOLAR HFAT FLUX DRAG COEFAT 10 METERS
(. t./2) (Meters)
1.28E 01 (1 .E 01) 1.33r:L-Ui 14.OE-041

TOTAL HEAT BLDGET FLUX

9.02E 01 (3,0E.Oi

BOWEN RATIO
(no units)

0.221 10.091

* DIFFERENCE BETWEEN THF PROFILE AND BULK AERODYNAMIC DERIVED PARAMETER VALUES AS COMPUTED VIA THE STANDARD DEVIATION FROM EITHER THE
ABOVE WEIGHTED COMPOSITE VALUE OR MEASUREMENT UNCERTAINTY VALUE (WHICH EVER ABSOLUTE VALUE IS LARGER). ALL VALUES ARE
LISTED IN PERCENT DIFFERENCE AND ARE .vr-:

GRAD.RICH. Z/L MOMENTUM LAT.MEAT SEN.HEAT SKY RAD. TOTAL HEAT BOSEN FRICTION SCL.SPEC SCL.POT. ROUGH. DRAG
NOAT GRH AT IRM FLUX FLUX FLUX FLUX FLUX RATIO VELOCITY HUMIDITY TEMP, LENGTH FOEF.

442 382 tRx 5% Sx OX 12 21% 9% 4% 34% 32% 6.
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MARINE UIRFAL LAYER MICRPMFTELROL IGICA EXPERIMENT

NAVAt NI StARCH LAPORATIURY
ATmSS)PALTRIC PHYSIES BRANCH

MARINE A(TOISHERI RE7%iAR.CI"STATI ION
SAN N IGCOLAS ISLAND. CAIFORNIA

M It tJR ONETEFOR Di FVOCAL DATAa

RUN NUMBERA 79V!,030IOTO PAINT DATE, I I 30 I298IART IlhEi : PS"I DATA SAMPLING RAlE (ALL EHANNELS): /t/lr

ENU TItE: I:32:10 POT DAIA AVERAGING PERIOD 30 Mon

tART DATE: 3 May 1977 (DAY 123) NOMENI ATURE: _ IPER LEVEL, 21 UWER I LEVEL

ANALOG CHANNI L RAW DATA (AVERAGE VDL):

NO.0 No.01 oLL? N-.03 N-.04 Nu.0 Nc 06 No07 No.08 No.09

VOLI RE) .A IIME.STRLC. I IEMP.S (ALC C. DEW POLINTI DEW POTE WIND ,PEEDI WIND SPEED BAR .PRES." 5KI RAD. WIND DIR

0.20, 0.300 0. 5.050 5. 068 4.4521 43120 4. 884 -0 092 5 ft(

Ny IL NO. I1 N. 12 N,.13 N.14 No. 1 No 16 No.17
1UL. AT TEMP AC FREOLLNCY AC VILL TACT" MANUAL. FLAG 7LRU REF. SPARE A SPARE I VCLEEE I

31.1 3.794 ;' .5 "-0 0.0 0 OCT 0 U1 0.I0I1 , 205

o DLITAC CHANNEL RAW DATA (AVERAGE); ESCARPMENT DATA, FIELD CAL IbRA101N AND WIND SPEED ESCARPMENT CORRECTILNS.

No.I No.? UPWIND NEAR LIPWIND IAND DPIFCAL DP,) CAI WIIEAL WSIEC W{$Lc

PIR TEMP.I AIR TEMP.2 HFICHT/LENGTH PATH(Meters IVoltoL Vol) (Volts) (Coe). , (CooT) e
1411 117445 1421 118649 V 183 H9 -0 ,09 0 001 0.000 0,992 U.9!7

SYSTEM HOJUSEKEEPING PARAME T EA TRANSLATED INI ENGINFERING UOLTS

MAILJAI FLAG EROR COUNT DATA DASiE VOLT REF.0EV VTlLT .REF DEV ZFROI RE DEV AL VOLT FLUX AE FRES .FLUX AL V(LTAGE AC 0 REQUENCY
(Nc., _n.I) (No.scans) LNo.s'anoL A(No. OOSV) BINn ).0DV) (No. .002V) (N ),V) (No )IH) (VAG) (ROT

V 0 ISH 0 D 0 0 0 11 2 59,79

OBERVED MICRO;iETEOROLOCILAL PARAMFrERS INCLUVDING THE ABOVE CAL. AND FSCARPMLNT CORRE;IIONS) TRANSLATED INTO ENGINEPING UNITS:

AIR TMP I WIND SPEEDI DEW P111T TMI.T.TR1' I. WIND DIP DAR PRIS 1 SEP RAD, ULK WT TEMP ItAN AIR IEMP

(Celsius) (Meter/Ne) I( els (E.e oH-I/3) (Deg Tine) (MITI oa (Wat t/1) (Celsos) RKel"oIT

11.744 I.5R 9. 84 NO DATA 317, 1513 I4 1. 0 1 13.410 ?04.95

AIR IEMP . WIND SPIEL. DCW P012T TE9PSTRJC,;' IDE TABLE BAR.PRES,2

LCetluosl (Meter/c I(LEeLlus) (K IoM-!/3) Meter MCLI LMjIILI, r)

11.865 8.L9 9.9? NO DATA 0.30 104.24

oCALCLLATED MICRUMETEL)ROLOT .EAL PARAMETERS

A.lOAT, .1 POT.TERP.I VIR.TEMP.I V.POI.TEMP.I AIS.AUTID.I REL.HLIMID.I SPEC.HU9ID.I VAPPRES.I SVAP.PRES.I REF.INDEX I
Meters) (CelsiusI TI ;C l1 s (Kq/l) (Pereot I 10g5/Kg (M11 lbarl (Mollobar) (Kel xM- /3)

18.35 11.924 13.041 13.2 21 9.231E-03 80.02 7.48SF-lA 1.130 13.71 NO DATA

HEIGHI, 72 PIIT TEMP,2 VIR.TEMP.2 V,POT.IEMP 7ADSAHIJMLD.? RIt .HUMIDL SPEC.HLMID.2? VAP.PRES SZ S.VAP.PRES.. REF INDEX 2
Ieer I IPeluu) Lelo lus) )s(iq/ 303 Pereot) 1k/KqI (MilibarT LMoilliarI LNel.xM-2/31
9120 11.955 13.166 13.1. 9.767E-13 07.66 7.509E-03 12.190 13906 ND DATA

CONTINUED BELOW

PRINT DATE: Il JU1N 1980
RUN NUMBER; 7905)3L100 MAVINE SURFA(F LAYER DAIA TA PLINC. RATE TALL LHANNELS) 6/Moo

START TIME: 1: 2; 0 PIT RL MICROMETEOCROLOCy DAIA AVERACING PERIOD: 30 MN

START DATE: 3 Map 1979 (DAY 12?3) 'AN NICOLAS ISLAND, CAI N MENLLAIR , I=LLLPPER LIVL, tI.OWER LEVEL

f PROFILE CALCULATIONS RASED ON AROVE OBSERVED AND CALCULATED VAT ULS E(USINGER,1973)

FLUD PARAMEIEV PROTFILE SI OPES

STAI ITY (-LIP,-DOWNI SCALING PARAMETERS PARTIAL DERIVATIVES ,oINCR WITH HEIGHI)

GRAD RTCHARDSON NOIRBER MOMENTUM FLUX FRICTION VELOLITY GENERAL FORM:DN/DZ GENERAL FORM; "N'SLOPE=
Ic-Stable -UYotable) (Nt/c2 (o ters/se) T(NI- N2 I/ I(1/( I LnZl- PSI)-(LitZ2-PS1)1]/

-0.040 AT GMH -1.29F-01 3.2'39 01 (ZI211/2I INI-N2I

GEOMETRIC MEAN HEIGHT HIUMIDITY FLUX SCALING SPEC: HUMD. N-WIND SPEED LM/seo) N-WIND SPEED IN/secT

(Meter) CH=(ZI*Z)2I/ (KE/sec m;) (K/Kq) Z=HEIGHT (Meters) Z=HEIGHT 10) VertA-s
?12.99 2, 73E-05 -6. 84 0F- Of DWS/DZ: t. 42E-0;' PSI=PSII

WS SCOPE= I .24r 00

7/L AT GMH LAT.HEHT ELXIL
-0.049 (Watto/cI) SCALING POT. (EMP. N=SPEC.RUMIDITY (Eg/Eg) NSPE,HUMIDITT VK9/K!)

6.76E 01 (KeLIn IcHEIGAI (Meter'M ZOHIIGT (ML Vrrt.Ao'.
Z/L AT 10 METERS -2;632E-02 PSH/DZ= -193,91-06 PSI= Pl2
-0,038 T;N.HEAT F III SR SLOPE' -I.9VE 03

(Watts/MI2
Z/L AT ZI 1.06E 01 ROUGHNESS LERNIH NPOT TEMP.(Relon' N-PO TEMP (Klon)

-0.6w (M"."trs) I-HIGHT (Meters) IHEIIAT (M, Vet.s
0KY AND SOLAR HFAT Fl 1IX 1.0621 04 OPT/H "3 RE -03 P I=PSI

Z/L AT Z2 (Wats/et) I K SLOPE -2 05E 01
-0.035 ,21E 01

DRAG COEF AT II METERS N'LnTEMP STRUC (KM-13(
MOINON-OBKHI(V LFNGTH OTAI HFAT BUDG I FLUX ([)Mensoont. l ?=HEIGET (MI Vert.Axis

(Meters iWats/MO) I : S. PSI aNONE

-2,0,44E 02 NlE 09 CT SLPEON DATA

PSII AT Zt0 0.203056 ROWER RATIO
P'll AT Z2 013437 Inc unt.)

PSIZ AT I I 0,124{651 0.157

Ps91 AT Z, 0.070420

N GENERAL CONSTANTS MISCELLANEOUS

VON RARMAN GRAVITAIII)N PROFIE p001l1 F "UI K 00CR
TONSTANT AECEIFRATI1N TOM.PRRNDI TLDR.VCHMIDT SEN MEAT MOISTURE AIR DENSITY

(No nt) I/sec 2) NIJMBFR NIIMPER TRANTE.IiOEF IRANSFECOEF (K,,,3(

0.4 9.79,9 0.74 0.74 0.92F -03 1 TIE-Ia 1.2330

" GENERAL NOTE' AIR SPECIFIC HEAT

Accuracy lottoationeocpeded fOr Meascretet of Profile Slope sndlor Partial Derovotove (0laIX;/Q Rdl.)
CEotltilOneori.ote d [y in serton of: ;',4161E 02

SHI SH7 T/ O-I 34/q. WATER LATHEA YAP.
I T al /Kqi

5 ,064E (05

" CONTINUFD ON NEXT PAGE 64



RUN NUMBER: 7905030100 MARINE bURFACF LAYER PRINT DATE: II JUN 1980
START TIME: I 2; 0 PST NRL MICROMETEOROLOGY DATA SAMPLING RATE (ALL CHANNELS); 6/Mit
START DAT: 3 May 1979 (DAY 12.) SAN NICOLAS ISLAND, CAL DATA AVERAGING PERIOD: 30 tin

* ESTIMATED MICROMETEOROLOGICAL PARAMETERS AT TEN METERS:

AIR TEMP, WINO SPEED DEW POINT TEMP.STRUC. BARPRES. BULK WT TEMP AIR-WT TEMP PUT-WT TEMP VIR-WT TEMP V.POT-WT TEMP
(Celsius) (Meter/sec) (Celsus (Kel.uM-2/3) TMilibar) (Celsius) (Kelvn) (Kelvin) KelvIn) (Kelvin)
11.850 8.15 9.88 NO DATA 1014.14 13.410 -1.559 -1.461 -0.258 -0.160

HEIGHT POTT.EMP. VIRTFMP. V.POTTIEMP. ARS.HUMID. REL.HUMID. SPEC-HUMID, VAP.PRES. SYAPPRES. REF.INDEX
(Meters) (Celsius) (CelsIus) (CelIus) (Kg/.3) (Percent) (Kg/Kg) (Mllbvrn) (Millib.rs) (KeI.uM-2/3)
11.10 11.948 13.151 13.249 9.263E-03 87.71 7.507L-03 12.184 13.892 NO DATA

B RSCK AERODYNAMIC CALCILATIONS IBASED ON AMOVE ESTIMATED VALUES AT TEN METERS (FRIEHE ET AL,197 :

INFERRED FLUS PARAMEIERS INFERRED INFERRED MEAN VERTICAL
STABILITY +nUP,-DOWN) SCALING PARAMETERS VELOCITT COVARTANCE MISCELLANEOUS

CRAD.RICHARDSON NUMMER MOFNTUM FLUX FRICTION VELOCITY WITH LONG. VELOCITY AIR DENSITY
(n . lab1e -Unstabl e ) (Nt/r2( (Meters/sec) (Meler2/sec2) (Kg/niT)
-0.091 AT CMH -9.57E-02 2.785E-01 -7.754E-02 123410

GEOMETRIC MLAN HEIG)T HIMIDITY FIUX SCALING PEC.HUMID. WITH ABS. HUM1ITY AIR SPECIFIC HEAT
(Meter) GMH=(Z .Z2)1/2 (Mg/sec n2( (Kg/Kq) (Meter Kg/sec .3) (ITcal./Kg Kel.)
12.99 2.57E-05 -7.469F-05 2.%66E-05 7.4162E 02

Z/L AT GMH LATHEAT FLU(X SCALING POTTEMP. WITH POT.TEMPERATURE WATER LATHEAT VAP.
-0.107 aU~tts/.2) (Kelvin) (Meler Kel,/sec) (lcal./Kg)

6.35E SI -4.652E-12 I.595E-02 5.9561E Uf
Z/L AT I0 METERS

-0.082 SENHEAT FLUX ROUGHNESS LENGTh VAP.PRES.AT WT LEVEL
(Watts/.2) (Meter,) (Milllbar)

MONIN-OBUKHOV LENGTH 1.62E Of 6.094E-05 15.406

-I.212E 02 SRY AND SOLAR HEAT FLUX DRAG COEF.AT I0 METERS ABS,HUMIDAT WT LEVEL
(80 osnl) (D-eitnl. (Kg/.3)
1.29E 01 1.168P-03 1,165E-02

TOTAL HEAT BUDGET FLIX BARPRES.AT WT LEVEL
(W att/n2) (Millibar
9.25E 0I 1015.34

BOWEN RATIO
(nnn uzi)

0,255

" MEASUREMENT ERROR ANALYSIS OF PARAMETERS LISTED IN PERCENT MEAN ERROR AS COMPUTED FROM CONSTITUENT MEASUREMENT ACCURACIES.
TOP ROW ARE PROFILE ERROR VALUES AND BOTTOM ROW ARE BULK AERODYNAMIC ERROR VALUES. ALL VALUES ARE APPROXIMATE AND ARE n.r-:

GRAD.RICH. Z/L MOMENTUM LAT.HEAT SEN.HEAT SKY RAD. TOTAL HEAT BOWEN FRICTION SCL.SPEC SCL.POT. ROUGH. DRAG
NO.AT GMH AT TIO FLUX FLUX FLUX FLUX FLUX RATIO VELOCITY HUMIDITY TEMP. LENGTH COEF.

122% 122% 111% 163% 89% 10% 122% 252% 56% I08% 34% 76% 111%

164% 164% 46% 45% 92% t0% 35% 137% 23% 68% 119% 43% 40%

* CONTINUED BELOW

RUN NUMBER: 795030100 MARINE SURFACE LAYER PRINT DATE: 11 JUN 1980
START TIME: I: 2: 0 PST NR MIr;ROMETEOROLOGY DATA SAMPLING RATE (ALL CHANNELS); b/Min
START DATE: 3 May 1979 (DAY 123) SAN NICOLAS ISLAND, CAL DATA AVERAGING MERIOD: 30 Mln

* COMPOSITE PR OFILE AND BULK AERODYNAMIC DERIVED PARAMETER VALUE WEIGHiED AS A FUNCTION OF THE ABOVE RESPECTIVE MEASUREMENT ERRORS
WITH THE LOWER LIMIT OF THE CORRFSPONDING MEASUREMENT UNCERTAINTY INDICATED IN I 1

FLUX PARAMETERS
STABIiITY (u=UP,-DOWN) SCALING PARAMETERS

TRAD.RICHARDSON NUMBER MOMENTUM FLUX FRICTION VELOCITY
)4 Stb4 5 e ,- U _ ' b I ) (N t / 2 ) (M e e r-s/ sec )
-1.062 (0.021 AT GMH -lObE-Il (6.XE-021 2.91RE-01 16.OE-O l

GEOMETRIC MEAN HEIGHT HUMIDITY FLUX SCALING SPEC.HUMID.
(Meter) GMH=(ZIN72)I/ (Mg/sec ) (g/Kg)
12.99 O.6XE-l5 IRTE-Ib) -7.L26E-S5 13.OC-051

Z/L AT CM LAT.HEAT FLUX SCALING POT.TEMP.
-0.a74 [0.021 IWatts/ ) (Kelin)

b.44E 01 12.lE+01) 3,OSE-.' [2.IE-121
Z/1 Ar I MEIFRS
-0.057 11.021 SEN.HcAT FlEX ROUGHNESS LENGTH

61atts/n2) (Meters)
MONIN-OBUKHXV LENGTH 1.34E 01 13.EtO0I 7.734E-05 1b.E-05)
MeterS)
-I.759E I? SPY AND SOl AR HIAT FLUX DRAG COEFAT I0 METERS

)Natts/n?) (Meters)

I.28E 01 2.0E.T01I I ),'T :.i 14.0fE-041

(((TAL $(FAT BUDGET FLUX

9.2TI 0 13.0E01I

BUE RATIO
n unit.)

0.221 10.081

EIFFEREM"LE BI TWEEN THE PROP ILE AND BULK AERODYNAMIC DERIVED PARAMETER VALUES AS COMPUTED VIA THE STANDARD DEVIATION FROM EITHER TH1E
ABOtV WTIGHTED COMPOSITF VALUE OR MFAS(IRFMENT UNCERTAINTY VALUE (WHICH EVER ABSOLUTE VALUE IS LARGER). ALL VALUES ARE
LISTED IN PERCENT DIFFERENLE AND ART "vor-!

GRADRICH. Z/L MOMENTUM tAT.HEAT SENNHEAT SKY RAD. TOTAL HEAT BOWEN FRICTION SCL.SPEC SCL.POT. ROUGH. DRAG
n.AT GMH AT OM FLUX FLUX FIUX PLX FLIX RATIO VELOCITTY HUMIDITY TEMP. LENGTH COEF.

42% 40X 17% 4% 21% 0% I% 232 6% 4% 37% 30% /sS

,E DATA RUM 65



MARINE SURFACE LAYER MICROMETEOROLOGICAL EXPERIMENT

NAVAL RESEARCH LABORATORY
ATMOSPHERIC PHYSICS BRANCH

MARINE ATMOSPHERIC RESEARCH STATION
SAN NICOLAs ISLAND, CALIFORNIA

. . . . MICROMETEOROLOGICAL DATA . . .

RUN NUMBER. 7905030130 PRINT DATE; 1I JUN 1980
START TIME: 1:32,20 Por DATA SAMPLING RATE (ALL CHAlNELS): 6/Mon
END TIME: 2: 2.10 PST DATA AVERAGING PERIOD; 30 Mit
START DATE: 3 May 1979 (DAY 123) NOMENCLATURE: I-UPPER LEVEL, T.OWER LEVEL

* ANALOG CHANNEL RAW DATA (AVERAGE VDC):

No. 0 No.01 NO,02 No.03 NO.04 No.05 N.06 NO.07 No 08 NO.09
VOLT.REF.A TEMP.STRUC.1 TEMPSTRUC.2 DEW POINTI DEW POINT2 WIND SPEEDI WIND SPEED2 BAR.PRES.2 SKY RAD. WIND DIR.
6.205 0.000 0.;01 5.069 5.086 4.165 4.038 4.888 -0,092 5,171

No.10 No.11 NO.12 o.13 No.014 NO.15 No.16 No.17
RULK WT TEMP AC FREQUENCY AC VOLTAGE MANUAL FLAG ZERO REF. SPARE A SPARE D VOLT.REF.B
3.756 3.793 2.521 0.001 0,001 0.001 0.001 h.205

•DIGITAL CHANNEL RAW DATA (AVERAGE): ESCARPMENT DATA: FIELD CALIBRATION AND WIND SPEED ESCARPMENT CORkECTIONS:

N.1 No.2 UPWIND NEAR UPWIND LAND DPIFCAL DP2FCAL WTBFCAL WSIEC WS2EC
AIR TEMP.1 AIR TEMP.2 HFIGHT/LENGTH PATHIMetIer s) (Volts) Volt) (Volts) C ce f)f : coff.)
1411 118323 1421 119478 0.199 64 -0.009 0.000 01.00 0,99, 0'949

" SYSTEM HOUSEKEEPING PARAMETERS TRANSLATED INTO ENGINEERING UNITS;

MANUAL FLAG ERROR COUNT DATA BASE VOLT.REF.DEV VOLT.REF.DEV ZERO REF.DEV AC VOLT.FLUX AC FREQOFLUX AC VOLTAGE AC FREQUENLY
(No.scans) (Noscans) (No.scats) A(No.).O05V) B(No.).005V) (No.).002V( (No.)5V) (No.)|H) (VAC) Ho)

0 0 IS 0 0 I 5 0 115.2 59.79

o OBSERVED MICROMETEOROLOGICAL PARAMETERS (INCLUDING THE ABOVE CAL. AND ESCARPMENT CORRECTIONS) TRANSLATED INTO ENGINEERING UNITS:

AIR TEMP.I WIND SPEEDI DEW POINTI TEMP.STRUC.I WIND DIR. BAR.PRES.I SKY RAD, BULK WI TEMP MEAN AIR TEMP
(Celosis) (Meter/see) (Celsoos) (Kel.M-2/3) (Deg.True) (Mollibar) 'Wtt/m2 (Celsius) (geloin(
11.832 8.03 9.95 NO DATA 320.0 1013.20 1.25E 01 13.404 205 05.

AIR TEMP.2 WIND SPEED2 DEW POINT2 TEMP.STRUC.2 TIDE TABLE 0AR.PRES.2
(Celsius) (Meter/se) (Celsios) (KeI.M-2/3) (Meter MSL) (Millibar)
11.948 7.55 9.99 NO DATA 0.30 1014.30

* CALCULATED MICROMETEOROLOGICAL PARAMETERS,

HEIGHT, 1 POT.TEMP. VIR.TEMP.t V.POT.TEMP.I ABS.HUMID.I REL.HUMIDI SPEC.HUMID.I VAP.PRES.1 S.OAP.PRES.1 REF.INDEX I
(Meters) (Celsius) (Ceso) (Celsios) (Kg/n3) (Percent) (Kg/Kg) (Millibar) (Mllubar) (Kel.oM-2/3)
18.35 12.012 13.139 13.319 9.301E-03 88.2.5 7.544E-03 12.233 (3.82 NO )ATA

HEIGHT, Z2 POT.TEMP. 2 VO.TEMP.2 U.POT.TEMP.2 ABS.HUMID.2 REL.NUMID.2 SPEC.HUMID.2 VAP.PRED.2 S.VA.PRES 2 REFINDEX 2
IHeters) (Celsius) (Celsius) (Celsius) (Kg/ t3) (Percent) (Kg/Kg (illubar) (Mliubar) (X1.oM-/3)
9.20 12.030 13.259 13.349 9.33?E-53 07.01 7.564E-03 12.278 13.9B4 NO DATA

o CONTINUED BELOW

PRINT DATE: 11 JUN 1960

RUN NUMBER: 7905030130 MARINE SURFACE LATER DATA SAMPLING RATE (ALL CHANNELS): 6/Min
START TIME: 1:32:20 PST NRL MICROMETEOROLOGY DATA AVERAGING PERIOD: 30 Mon
START DATE: 3 May 1979 (DAY 123) SAN NICOLAS ISLAND, CAL NOMENCLATURE: IUPPER LEVEL, 2=LOWER LEVEL

o PROFILE CALCULATIONS BASED ON ABOVE OBSERVED AND CALCULATED VALUES (BUSINGER,1973):

FLUS PARAMETERS PROFILE SLOPES
STABILITY (.UP,-DOWN) SCALING PARAMETERS PARTIAL DERIVATIVES ( ItNCR.WITH HEIGHT)

GRAD.RICHARDSON NUMBER MOMENTUM FLUX FRICTION VELOCITY GENERAL FORM:DN/DZ- GENERAL FORM:'N'SLOPE-
(+-Stable,--Unsable) (INt/n2) IMeters/sec) I(NI-Nl2)/(LnIZI/Z2) I(LnZI-PSI)-(LnZ2-PSI)]/
-0.035 AT GN -1.22E-01 3.1455-RI (Z1IZ2)1/2 INI-N2

GEOMETRIC MEAN HEIGHT HUMIDITY FLUX SCALING SPEC.HUMD. N-WIND SPEED M/seec) N-WIND SPEED (I/see)
(Hter) GMH-(Z1IZ2)I/2 (Kq/sec O2) (Kq/RqI Z-HEIGHT (Meters) 2-HEIGHT (M) Ve t.Aoos
12.99 2.6 3-05 -6.778E-05 DWS/DZ" 5.34E-02 PSI!PSII

WN SLOPE- 127E 00
Z/L AT GMN LATHEAT FLUX
-0.043 (Watts/.2) SCALING POT. TEMP. N:SPEC.HUMIDITY (KQ/Kg) N-SPEC.HUMIDIT (Kq/Kg)

6.$S 01 (Kelvin) Z-HEIGHT (Meters) ZHEIGHT (M) Vet1.A t
Z/L AT 10 METERS -2,1SRE-02 DSH/DZ -R.92E-06 PSI-PSI2
-0,033 SE1OHEAT FLUX SH SLOPE- -7.98E 03

(Watts/n2)
Z/L AT Z0 8.59E 50 ROUGHNFSS LENGTH N:POT,TEMP.(Keolin) N-POT.TENP.(Kevlon)
-0.061 (ot.ers) Z-HEIGHT (Meters) ZHEIGHT (M Vert .Ais

SKY AND SOLAR HEAT FLUX 9.549E-05 DPT/DZ- -2.88E-03 P0IPSI2
Z/L AT 22 (Wt s/2 1t) PTK SLOPE- -2.47E 0I
-9.830 lIRE XI

DRAG COEF. AT 10 METERS N-LtTEMP.STRUC.(KM-2/3)
MONIN-OBUKHOV LENGTH TOTAL HEAT BUDGET FLUX (Dnenslonleso) Z-HEIGHT (M) Vert.Aol
(Meters) (Watts/m2) I.930t-0, PSI-NONE
-3.033E 02 R.64E 01 CT2 SLOPE-NO DATA

PSI1 AT ZI 0.181635 ROWEN RATIO
PSI! AT Z2 0.15R473 (nO units)
PSI2 AT 21 0:114571 0.132
P812 AT 2? 0.162163

" GENERAL CONSTANTS MISCELLANEOUS

VON KARMAN GRAVITATION PROFILE PROFILE SULK BULK
CONSTANT ACCELERATION TUR.PRANDTL TURSCHIDT BEN HEAT MOISTURE AIR DENSITY
(Me unit) (N/sec 2) NUMBBER UNSFR TRANSF.COF. TRAMSF.COEF. (KR/n3)
0.4 9.7959 0.74 1,74 0.92E-03 1.32E-83 1.2334

" GENERAL MOTE.I: AIR SPECIFIC HEAT
ACcyoacy Ititatlon e-ceeded for neaeureunent of ProfIle Slope and/or Partial Dertoatte. (ITCl,/K Kel.)
Copetafiten emocoted by noeetion aF 2.4163E 02

SHI-SN2- ./- .RRE-3 Kq/ES. WATER LAT.HEAT VAP.
(l~cal,/Eg)

35905E 05

SCONTINUED ON NEXT PAGE 66



RUN NUMBER: 7905030130 MARINE SURFACE LAYER PRINT DATE: 11 JUN 1980
START TIME: 1:32:21 PUT NRL MICROMETFLROLOGY DATA SAMPLING RATE (ALL CHANNELS): 6/Mis
START DATE: 3 May 1979 (DAY 123) SAN NICOLAS ISLAND, CAL DATA AVERAGING PERIOD: 30 Mit

* ESTIMATED MICROMETEOROLOGICAL PARAMETERS AT TEN METERS:

AIR TEMP. WIND SPEED DEW POINT TEMP.STRUC. BAR.PRES. FAULK WT TEMP AIR-WT TEMP POT-WT TEMP VIR-Wf TEMP VPOT-W TEMP
(Celsius) (Meter/sec) (Celsius) (Kel,xM-2/3) (MuLlibar) (Celsius) (Kelcun) (Kelcin) (elcut) (Reljn.)
11.934 7.61 9.99 No DATA 1014.21 13,404 -1.47L -1.372 -0.159 -0.161

HEIGHT POT.TEMP. VIRTEMP. VPOT,TEMP. ASS.HUMID. RELHUMID. SPECHUMID. VAP.PRES S.VAP.PSES. REFINDEX
(Meters) (Celsius) (Celsius) (Celsius) (Kg/n3) (Percent) (Kg/Eg) (Millibars) (Millsbars) (KeL.M-2/3)

10.a0 12.032 13.245 13.343 9.325E-03 87.86 7.561E-03 12.273 13.969 NO DATA

* BULK AERODYNAMIC CALCULATIONS BASED ON ABOVE ESTIMATED VALUES AT TEN METERS (FRIEHE ET AL,1978):

INFERRED FLUX PARAMETERS INFERRED INFERRED MEAN VERY1CAL
STABILITY (+=UP,-=DOWN) SCALING PARAMETERS VELOCITY COVARIANCE MISCELLANEOUS

GRADRICHARDSON NUMBLR MOMENTUM FLUX FRICTION VELOCITY WITH LONG. VELOCITY AIR DENSITY
(tnStable,-=Unstble( (Nt/n2) Meters/nec) (Metaer2/sec2) (Kg3)1
-0.106 AT 0MM -S.0ST-I. 2,559E-lI -6,548E-52 1,2337

GEOMETRIC MEAN HEIGHT HUMIDITY FLUX SCALING SPEC HUMID, WITH ES, HUMIDITY AIR SPECIFIC HEAT
(Meter) GNH=(ZI*Z2)1/2 (Kg/sec M?) (Eq/Kg) (Meter Eq/sec m3) (ITca./Kg Kel.)
12.99 2.33E-05 -7,371F-05 2.327E-05 2,4163E 02

Z/L AT GMH LAT.HEAT FLUX SCALING POT.TEMP. WITH POT.TEMPERATURE WATER LAT.HEAT VAP,
-0.124 (WAtts/.2) (Keluin) (Meter Keli/sec) (ITcal./Kg)

5.751 Il -4.534E-52 1.1601-02 5.91056E 05
Z/L AT 10 METEK
-5.095 SEN.HEAT FLUX ROUGHNESS LENGTH VAPPRES.AT MT LEVEL

(Watts/?) (Meters) (Muluber)
MONIN-OBUKHOV LENGTH 1.45F 01 4.409E-05 15.402
(Meters)
-1.0511 I? SKY AND SOLAR HEAT FLUX DRAG COSF.AT 10 METERS ASS.HUMID.AT WI LEVEL

<Wa ts/ ) (DImensionless) (Kg/n
3
)

1.28E 01 1.132E-03 1.1651-02

TOTAL HEAT BUDGET PLIX BAR.PRES.AT WT LEVEL
(Wat/n2) (M1111bar)
8.48E 01 1015.41

BOWEN RATIO
(no utitt,)

1.252

. P SUREMENT ERROR ANALYSIS OF PARAMETERS LISTED IN PERCENT MEAN ERROR AS COMPUTED FROM CONSTITUENT MEASUREMENT ACCURACIES.
TO. ROW ARE PROFILE ERROR VALUES AND BOTTOM ROW ARE BULK AERODYNAMIC ERROR VALUES. ALL VALUES ARE APPROXIMATE AND ARE "+or-":

GRAD.RICH Z/L MOMENTUM LATHEAT SEN.HFAT SRY MAD, TOTAL HEAT BOWEN FRICTION SCLSPEC SCL.POT. ROUGH. DRAG

NOAT GMH AT 1DM FLUX FLUX FLUX FLUX FLUX RATIO VELOCITY HUMIDITY TEMP. LENGTH COEF.

122% 122 (060 16ox 91% lox 121% 252% 53% 107% 38% 73% 106%

(66% 166% 46% 45% 94% 10% 3%% 140% 23% 68% 117% 43X 40%

. CONTINUED BELOW

RUN NUMBER: 7905030130 MARINE SURFACE LAYER PRINT DATE: II JUN 1980
START TIME: 1:32:21 PST NR) MICROMETEOROLOGY DATA SAMPLING RATE (ALL CHANNELS): 6/M-i
START DATE: 3 May 1979 (DAY 123) SAN NICOLAS ISLAND, CAL DATA AVERAGING PERIOD: 30 Mis

. COMPOSITE PROFILE AND BULK AERODYNAMIC DERIVED PARAMETER VALUE WEIGHTED AS A FUNCTION OF THE ABOVE RFSPETTIVE MEASUREMENT ERRORS
WITH THE LOWER LIMIT OF THE CORRESPONDING MEASUREMENT UNCERTAINTY INDICATED IN I ]:

FLUX PARAMETERS
STABILITY (+=UP,-DOWN) SCALING PARAMETERS

SRAD.RICHARDSON NUMBER MOMENTUM FLUX FRICTION VELOCITY
Ic+tAe.-.Unstable (Nt/I2) (Meers/sec)
-0.065 10.021 AT GMH -9.33E-1.2 16,XE-.21 2.736E-01 16.0E-021

GEOMETRIC MEAN HEIGHT HUMIDITY FLUX SCALING SPECMHUMID.
(Meter) GMH-(ZIZ2)11/2 (Kq/sec n2) (Kq/Kg)
12.99 2.39E-IS [R,OE-061 -7.140E-05 1301-051

Z/L AT GMH LATHEAT FLUX SCALING PYTTEMP.
-0.077 10.021 (W.tts/nl (Kelsls)

5.92E 01 (OE011 -2.766F-12 12.0E-021

Z/L AT 10 METERS
-0,059 10.021 SEN.HEAT FLOY ROUHNESS LENGTH

(Watts/2) (Metsr )
MONIN-OBUKHOV LENGTH (.IF 01 (3.SE001 6.315E-IS 16.OE-051
(Meters I

-1.687E 02 SKY AND SOLAR MEAT FLUX DRAG COEFAT 10 METERS
(Uatts/n2) (Meters)
1,28E 01 12.1E1011 1 3t, C 14.0E-041

TOTAL HEAT BUDGET FLUX
(Watts/n?)
RW/ I I 3.I2 IB.5;1E 01 (3.0E*011

BOWEN RATIO
(noi units)

1.209 (0.081

* DIFFERENCE BETWEEN THE PROFILE AND BLIIK AERODYNAMIC DERIVED PARAMETER VALUES AS COMPUTED VIA THE STANDARD DEVIATION FROM EITHER THE
ABOVE WEIGHTED COMPOSITE VALUE OR MEASUMEMENT UNCEFRTAINY VALUE (WHICH EVFR ABSOLUTF VALUE IS LARGER), ALL VALUES ARE
lISTED IN PERCENT DIFFERENCE AND ARE "+or-":

GRAD.RICH. Z/L MOMENIUM (AT.HEAT SEN.MEAT SKY RAD, TOTAL HEAT BOWEN FRICTION SCI SPEC SCLPOT. ROUGH DRAG
NO.AT GMH AT IOM FLUX FLUX PLUS FLUX FLUX RATIO VELOCITY HUMIDITY TEMP. ROENT H C UEF

56X 53% 24% 7% 26% OD 1% 30% 02% 4% 48% 42%

* END OF DATA RIN 67



MARINE SURFACE LAYER MICROMETEOROLOGICAL EXPERIMENT

NAVA RESEARCH LABORATORY
ATMILP HER IC PHYSICS BRANCH

MARINEF ATM"OSPHERIC RESEARCH STATION
YAM N ICOLAS ISLAND, CALIFONIA

. . . . M)CROMETEORULOGICAL DATA . *.*

RUN NUMBER: 7905030200 P RINT DATE: 11 JUN 1990
START TIME.:2 2:2) PSAT DATA SAMPL INC RATE (ALL CHANNELS): b/Man
ENDo TINME: 2:21 P) DATA AVERACING PERIOD'0 35 MaSTR DATE My 99(DY 2)NOMENCLA TURE: I =UP1PER LEVEL, 2OE EE

* ANALOG CHANNEL RAW DATA (AVERAGE SIC):

N..1 N.11 7 .12 N.'03 No.14 No.15 No.1 N.07 No.1 "".9VOLT.REE.A TEMP.STNUC.) TEHP.STRUC.2 DE W P OINT) DW POIT WIND SPEED) WID SPED? BARPRES.? SKT RNAD. WIND DIR.
6.2 05 0.010 a 0.I)O 5.062 .8 4. 309 4.150 4.9) -0,092 5.291

No.)) No.11 No.) Na.) " N-14 No.15 N1.16 Mo.17
1,)1LR Wi TEMP AC IFQUENCY AC VO LTAGE MANUL FLAG ZER REF. SPAE A SAEB VOLT.E.

3.744 3.792 2.5210 0.0 1 0.001 0. 001 0.0 Ol 6 .2 05

o DIGITAL CHANNEL RAW DATA (AVERAGE): ESCARPMENT DATA, FIELD CALIBRATION AND WIND SPEED ESCARPMENT CORRECTIONS:

No.) No. UPWIND NEAR UPWIND LARD DP IFCAL SP2ECAI WTBECAL WS51CC WSEC

A IR TEMP. ATE TEMP.? HEIGHT/LENGT PATH)Meter S) (Volt1s) (Vol ts) (Vol ts)i (C oe fE) (Cooeff.)
141)1 1184 59 142) 119650, 0.19 9 64 _1 .0 09 0 .000 01.100 0.992 0.9 49

- SYS TEM HOUSEKEEPING PARAMETERS TRANSLATED INTO ENGINECRING UN110:

MANUAL FLAG ERROR COUNT DATA BASE VOLT.REE.DEV VOLT REF .EV ZERO REE.DLV AC UOLTELUS AC EREQ.PLUS AC VOLTAGE AC FREQUENCY
(No,-a-) (No. scns) IoN Cas A)N.) .005V) B)N.),700%) (N o.1,002) (N o .05V) (HnVA UC) (Ho)

aI 1 80 0 a 0 I I 1 15.2 59.78

.t OBSERVER MICROMETEOROLOGTCAL PARAMETERS (INCLUDING THE ABOVE CAL. AND ESCARPMENT CORRECTIONS) TRANSLATED INTO ENGINEERING UNITS:

AlI YEMP.1 WIND SPED DEW POINTI TE1RPSTRUC.I WINDD1R.) BAR ......1 SY MAD.) BLIKAT TEMP MENvAIR TEMP

(Celo (Meter/s.,) (Cels..s XRe.a.M-2/3) ()Seq.Tre. (MlloBar) INat/n2 (Ceoo1 s) (K I on
11.846 8 .310 9.91 WODOATH 324.9 1 01 3. 2 5 I .25E 0 1 1 3,393 28 5. 066

AIR TEMP.2 WIND SPEED2 DEW POINT2 TEHP.STRUC.2 TIDE TABLE BAR.PRES.2

(Celsoos u (Me tor/ se") (C elsoous) )ReI -oHM-2/3) (Met'er M SL.) (MaIlloIar)
11.966 7.75 9.9 7 NO DATA 0.30 1024.31

o CALCULATED MICROHETEDROLIGICAL PARAHETERS:

HEGT.lPTTM. ITEMP., V.POT.TP.) ABS.HJUMID.I REL.HUMID.1 SPEC.HUMID.) VAP.PRES.1 S.VAP.PRES.1 REFINDES I
)er (Csos (Csos) (Celsiu.s ) ("g/tn3" (PerceT) Kq/Xq() (Millibar) (Mllalbar) )Rel.oR-2/3(

18.35 12.026 13.149 13.329 9.275E-03 87.92 7,523L-03 12.20 13.875 NO DATA

HEIGHT, 22 POT.TEMP.2 VIR.TEMP.? V.POT.TEMP.? ABS.HUMID.2 REL.HUMID.2 SPECRHUMII.? VAP.PRES.2 S.VA PRES.? REE.INO)ES 2
(Meters) (Celsoos ) (Celsoos) (Celsios) )Xq/ M3 ) (Per cet )RQ/R

0
) (Hillai br) (Mo(oDb r( (Kel.oM_2/3)

9,2 0 12.056 13.275 13.365 91316E-03 87. 55 7.55 1E-03 1 2.258e 14,101 NO DATA

o CONTINUED BELOW

PRINT DATE : 1I JUN 1980809 NUMBER: 79S5030200 MARINE SURFACE LAYER D ATA S AMPLING RATE (ALL (HANNELS): 6/MonSTARTI TINE: 2: 2:20 PSI NRL MICROMETEOROLOGT DATA AVERAGING P ERIO0D: 3o MinSTART DATE: 3 Ray 1979 (DAT 123) SAN N ICOLAS ISLAND, CAL N OMENCLATU RE: I-UEPER LEVEL, 2-LOWER LEVEL

- PROFILE CALCULATIONS BASED ON ABOVE OBSERVED AND CALCULATED VALUES )BUSINSER,1973):

FLLUX PARAMETERS PROFILE SL OPESSTABILITY ) .-UP,-DOWN) SCALING PARAMETERS PARTIAL DERIVATIVES )n±INCR.WITH HEIGHT)

GRAD.RICNARDSON NUMBER MOMENTUM FLUX FRICTION VELOCITY GENERAL FORM:DN/DZ;o GENERALV FORM.'NYLOPE-
)u-ta~eUn~abeT (Nt/n?) (Mtees/secl I)NI-N?)1/ILn(2)/22) I(L 71-PSI() LCS-PSI))

-0.031 ATCO -I.57E-01 3563E-XI Z2122(1121 )NI-N2(

GEOMETRIC MEAN HEIGHT HUMIDITY ELUX SCALING SPEC.HURD, N-IDSED)/c) RWDSPD)Msc
(Meter) GMH-)ZIoZ2)I/2 )Rq/sec n2) )RQ/RQT 2HEIGHT (Metes Z2-HET (M) Vert.Aoos
12.99 2,96E-05 -6.730E-_SS DWS/D2 6.12E-02 P ISIXI

AS SLOPE- I,12F 00
Z/L AT DMA LAT.HEAT FLUX
-0. 03d Watt/? SCALING POT, TEMP. N=SPEC.HUMIDITY )RQ/RQ) N-SPEC.HUMIDITT (RN/RN)

7(W1 81/V (Rlon2HEIGHT (Meter.) 2-HEISNT (M) VertAx

2 /L AT 10 MFTERX -2.5 23E -02 DSH/02 .920-06 PSI-.PS12
-8. 029 f;EN.HEATIPLOT SM SLOPE~ -803E 5 3

2/C AT 211.12E 01 ROUGHNESS LENGTH N-OTEPReo) NP OT.TEME.)Reloon)

-0.054 (Mete.") 2HEIGHT (Meters 2-HEIGHT (KMl VertAoi.
SET AND SOLAR HEAT ELUX t.492E0 DPT/D2 -3.34E-03 PSI-PSI?

2/C AT 22 (Watts/ni) ETK YLDPE 014EI
-0. 027 1.26E 01

DRAG COEF. AT 10 METERS N:LnTEME.STRUC.TroR-2/3)
MONIN-OBURCHOV LENGTH TOTAL HEAT BUDGET ELUIS )Io-e-,ns1n..) 7-HEIII M ) Vert Ais
(Mee) (Wts/" .30: .PS-ONE
-3.404E 02 9.72E 01 CT? SLOPE I DATA

PRIT AT 71- 0.165112 BOWER RATIO

PSIlI AT 2 2- 0 T.9162 (t . 0u1t.

P81 2 AT, 21- 0103775 015 3
PSI? AT 22- . 599

"GENERAL CONSTANTS. MISCELLANEOUS

VON RARMAN GRAVITATION PROFILE PROFILE 5018 K IULK
CONSTANT AC CELERATION TUR.PRANDYL TUOR.'SCNMIDT S EN NEAT MOISTURE AIR DENSITY
(Na ou0it.) TM/se c 2) NUMBER NUMBE R TRANR(F.C OFF. TRANSE.COEF. K1)1
0 .4 9 .7959 0.74 1.74 0 .92E-03 1.32E-03 ..73 4

o GENERAL NOTES: AIRSPCFCHA
Anooray limiation exceeded for neasurem~ent of Profole Slope and/or Partial Reronatoon. (Ih./Rg K I
Conpolttot *oeood by ,ssertoo of: 2. 4163L012

SM) -OH2* -/- .OBE-3 Rq/R
9
. WATER CAT.HEAT VAP.

ITo a. 1./RN)
SMISSBE 05

6L CONTINUED ON NEXT PAGE 
68



RUN NUMBER: 790503020a MARINE SURFACE LAYER PRINT DATE: II JUN 1980
START TIME: : 2:20 PST NRL MICNOMETEOROLOCY DATA SAMPLING RATE (ALL LHABNELS): 6/Min
START DATE: 3 May 1979 (DAY 123) SAN NICOLAS ISLAND, CAL DATA AVERAGING PERIOD: 30 Min

* ESTIMATED MICROMETEOROOGICAL PARAMETERS AT TEN METERS:

AIR TEMP. WIND SPEED DEW POINT TEMP.STRUC. BAR.PRES. BULK WT TEMP AIR-WT TEMP POT-UT TEMP VIR-WT TEMP %POT-WT TEMP
(Celsius) (Meter/set) (Celsius) (Kel.M-2/3) (Millibir) (Celsius) (Kel"in) (Reluit) Ilin) (Kelvin)
11.951 7.82 9,96 NO DATA 1014.25 13.393 -1.442 -1.344 -0.134 -0.036

HEIGHT POT.TEMP. VIRTEMP. V.POT.TEMP. ABS.HUMID. REL.HUMID. SPEC.HUMID. VAP.PRES. SVAP.PRES. REF.INDEX
(Meters) (Celsius) (Celsius) (Celsius) (g/n3) (Percent) (Kg/Kg) (M.llibars) (Millibars) (Kel.sM-S/3)
10.10 12.049 13.259 13.357 9.311E-03 87.60 7.547E-03 12.251 13.986 NO DATA

* BULK AERODYNAMIC CALCULATIONS BASED ON ABOVE ESTIMATED VALUES AT TEN METERS (cRIEHE ET AL,1978):

INFERRED FLUX PARAMETERS INFERRED INFERRED REAN VERTICAL
STABILITY ()_UP,--DOWN) SCALING PARAMETERS VELOCITY COVARIANCE MISCELLANEOUS

LRAD.RICH, C)ON NUMBER MOMENTUM FLUX FRICTION VELOCITY WITH LONG. VELOCITY AIR DENSITY
(I=Stable,--Unstable) (Nt/n2) (Meters/se") (Meter2/sec2) (K0/n3)
-O,096 AT GMH -8.64E-02 2.647E-01 -7.006E-02 1.2337

GEOMETRIC MEAN HEIGHT HUMIDITY FLUX SCALING SPEC.HUMID. WITH ABS. HUMIDITY AIR SPECIFIC HEAT
(Meter) CMH=(Z*Z2)1/2 (K/seX 2) (Kg/K) (Meter Kg/sec .3) (ITc.l./Kg Kel.)
12.99 2.40E-05 -7,357E-05 2.402E-05 2.4163E 02

Z/L AT 1MH LATHEAT FLUX SCALING POT.TEMP. WITH POT.TEMPERATURE WATER LATHEAT VAP.
-0.112 (- I s/t2) (Kelvin) (Meter Kel./sec) )ITcal./IK)

5.94E SI -4.408E-02 1.167E-02 5.955E 05
Z/L AT 10 METERS
-O.86 SENHEAT FLUX ROUGHNESS LENGTH VAPPRESA WT LEVEL

(Watts/M2) (Meters) (MIllibar)
MONIN-OBUKHOV LENGTH 1.46E 01 5.025E-05 15.391
(Meters)
-I.157E 02 SKY AND SOLAR HEAT FLUX DRAG COEF.AT 10 METERS ASS.HUMID.AT WT LEVEL

(Wat YS/M2) O.nenu.nlesn (K /M3)
1.25E a1 ,146E-03 1.164E-02

TOTAL HEAT BUDGET FLIUX MAR.PRER.AT WT LEVEL
(WaIt t /.2) (Millibar)
R.68E 01 1015.45

BOWEN RATIO
(no utiti )

0.245

* MEASUREMENT ERROR ANALYSIS OF PARAMETERS LISTED IN PERCENT MEAN ERROR AS COMPUTED FROM CONSTITUENT MEASUREMENT ACCURACIES.
TOP ROW ARE PROFILE ERROR VALUES AND BOTTOM ROW ARE BULK AERODYNAMIC ERROR VALUES. ALL VALUES ARE APPROXIMATE AND ARE "+or-":

GRAD.RTCH. Z/L MOMENTUM LAT.HEAT SENHEAT SKY RAD. TOTAL HEAT BOWEN FRICTION SCL.SPEC SCL.POT. ROUGH. DRAG
NO.AT GNH AT ISM FLUX FLUX FLUX FLUX FLUX RATIO VELOCITY HUMIDITY TEMP. LENGTH COEF.

109% 109% 95% 154X 81% LOZ 116% 234% 47% 106% 33% 67% 952

167% 167% 46% 45X 95% Ill 35% 140Z 23% 68% 11S 43% 40%

* CONTINUED BELOW

RUN NUMBER: 7905030200 MARINE SURFACE LAYER PRINT DATE: I JUN 1980
START TIME: 2: 2;L0 PST NRL MICROMETEOROLOGY DATA SAMPLING RATE (ALL CHANNELS): 6/Min
START DATE: 3 May 1979 (DAY .13) SAN NICOLAS ISLAND, CAL DATA AVERAGING PERIOD: 30 Min

* COMPOSITE PRUFILE AND BULK AERODYNAMIC DERIVED PARAMETER VALUE WEIGHTED AS A FUNCTION OF THE ABOVE RESPECTIVE MEASUREMENT ERRORS
WITH THE LOWER LIMIT OF THE CORRESPONDING MEASUREMENT UNCERTAINTY INDICATED IN I I:

FLUX PARAMETERS
STARI)ITY ..UP,_.DOWN) SCALING PARAMETERS

LRAD.RICHARDSON NUMBER MOMENTUM FLUX FRICTION VELOCITY
(+=StbSle,-.Unstabl) (Nt/n2) (Meters/ec)
-0.056 10.I21 AT GNH -I.09F-I I6.0E-2] 2.946E-01 16.RE-021

(SOMETRIC MEAN HEIGHT HUMIDITY FLUX SCALING SPEC.HUMID.
(Meter) GMH-(Z1.Z2)1/2 (Kg/sec It2) (KC/1q)
12.99 2.53F-05 18OF-06 -7.112F-05 13.0E-051

Z/L AT GMH LATNHEAT FLIUX SCALING POT.TEMP.
-0.a67 10.021 (W tts/ m2I (Kelvin)

6.25E 0I 12.OEtRII -2.936E-02 I2,0E-021
Z/L AT 10 METERS

-0.052 to.02 SENHEAT FLUX ROUGHNESS LENGTH
(Wtts/ ) (Meters)

MONTN-OBURHOV LENCTH 1.27E DO 13.0Et001 8.179E-05 [6.0E-05]
(Meter.)
-1.920E 02 SKY AND SOLAR HEAT FLIX DRAG COEF.AT 10 METERS

(Watts/m2) (Meters)
1.28E 01 (2.IEu01) 1.4S0u -0.3 (4,0E-041

TOTAL HEAT BUDGET FLUX
(Ma It s /n2
R,9?E O1 (3.IE+0I)

ROWEN RATIO
(no units
0.711 PI .OB1

DIFERENCE I MTWLEN THF PROFILE AND RUCK AERODYNAMIC DERIVED PARAMETER VALUES AS COMPUTED VIA THE STANDARD DEVIATION FROM EITHER IHF
ADOVE WEIGHTED COMPOSITE VALUE OR HEASUREMENT UNCERTAINTY VALUE (WHICH EVER ABSOLUTE VALUE IS LARGER). ALL VALUES ARE
LISTED IN PERCENT DIFFERENCE AND ARE "+or-*:

GRASRICH. 7/t MOMENTUM LAT.HFAT SIN HEAT SKY MAD. TOTAL HEAT ROwEN FRICTION SCLSPEC RCL.POT. ROUGH. DRAG
NOAT LMH AT I1M FLUX FIUX FLUX PlUX TUT RATIO VELOCITY HUMIDITY TEMP. LENGTH CUFF.

59% 56% 34% 13% 13% 0% 72 22% 16% 5% 37% 57% 4.x

* END OF DATA RON 69



MARINE SlIRFACE LATER MICAOMETEOROLOGICAL EXPERIMENT

NAVAL RESEARCH LABORATORY
AT MOSP HER IC PHYSICS BRANCH

MARINE ATMOISP HIE RC RELSEARCH STAT ION
SAN NICOLAS I SLAND,' CALIFORNIA.

*00*MTCROMETEOROLOOICAL DATA a

RUM NUMBER: 7905030230 PAINT DAT E: "I JUN IPSO
S TART TOME: 21:32:20 PST DATA SAMPLING. RATE ( ALL CHANNELS): 6/Moo
END T ilE: 3: 2:30 PST DATA AVERAGING PERIO D: 30 mio
START D,TE : 3 May 1979 (DAT 12.S) NOMENCLATURE: ('UPPER LEVEL, Z-LGAER LEVEL

*ANALOG CHANNEL RAW DATA (AVERAGE VDC(:

No.1 No.01 No.02 N-.030 No.10 No.1 No.06 No.07 No.00N80
VOLT.REF.A TENP.STRUC.I TEPSTA((L.2 DEW P0MMI DEW POIT W IND OLE!DiI WNS SPEEDS. BAR-PRE S.? CRSK R AD. WIND DIR.

6.2105 1.01 . .001 5,061 5.077 4. 086 3.9.46 4.890 -01.0912 5.429

No.0 1,1.11 No.12 N..13 N..14 No.15 No.16 No.07

B((LE WT TE MP AC FREQUE NCY AC VOLTCAGE MANUAL FLAG ZERO REF. SPARE A SP ARE I B UO(T.REF.B
3.732 35.783 2 .52 1 0.00 1 0 .00 1 0.0111 0 .000I 6.2 li5

o DIEITAL CHANNEL RAW DATA (AVERAGE): ESCARPMENT DATA, FIELD CALIBRATION AND WINO SPEED ESCARPMENT CORRECTIONS:

No.! No,.2 Up WIND NOAH UPWIND LAND0 SPIECAL DP2FCA. WIECFCAL W5IEC 052EC
AIMR TEMP .0 A IR [EMP.2 HEIGHT/LENGTH PNTH(Mete-sI (Volts) V) V(Volts) Coeff. ) (CoeffE.

Y.1411 117794 1421 0(8966 0 .199 65 -lOOP0 0. 00 0. 000 0.992 0.949

o SYSTEM HOUSEREEPING PARAMETERS TRANSLATED INCO ENGINEERING UNITS:

MANUEL FLAG ERROR COUNT DATA BATE VOI REF,.0EV T(LTREC.DE V ZERO REF.DET AC VOLT FLUX AC EREQ.Ft(J0( AC VOJLTA,) ACIFREQUENCY
(oan) INosas (N.scAs) AINo, ).005V) BINo.).SUV) INnA.(,002U( (No.)SV) (No.)l~o) (USC) (Ho)

00 180l 0 0 II U 0 115.2 59.78

" OBSERVED MICROMETEOROLOGICAL PARAMETERS (INCLUDING THE ABOVE CAL. AND ESCARPMENT CORRECTIUAs) TRANSLATED INTO ENGINEERING UNITS:

AIR TCMP.1 WIND SPEED) DEW POINT), TEHP.STRUC.I WIND DIR. BAR PIES.! URY RAD. BULR( AT TEMP ME'AN AIR TEMP
(Ceion) (Me/N) i (elnon IOIoM 3 (DqTu ( Iollor I bte2 (Celius) (eut

11.779 7.80 9.90 NO) DATA 329.6 1013.23 1.29E 01 13.381 204.9983

AIR TEMP.2 RIND SPEED2 DEW POINT? TEmP.STRUIC,2 TIDE TABLE BAR.PRES.2

(Celiu'Is) (Mete r/ s.) (CelsI _s) ( 0
1.o'M -2/3) (htetIer MOL) (MillOBar(

11.897 7 .38 9,9 4 NO DATA 0.27 1014.32

" CALCULATED MICRO)METEOROLOGTGAL PARAMETERS:

HEIGHT, GO POY,TEMP.I TIR.TEMP.I V.POC.rEMP.I RRS.NUMTD.I EFL.HUMI1D.I SPEC.HUMID.I VAP.PMES.I S.VAP,PRET.I REF.INDEX I

(Mete.r s) (Cel1 IsI (Cel siu.s) (Celsous) (Eq/.3( (Pear'ent) (Eq/EgO ,IlIoba.r) (MoIlolbe) )Re.,.M-2/3(

(8.35 11.959 13.082 ;C.262 9.273E-03 88.27 7.509F-03 12.194 13.81(4 NO0 DATA

HEIGHT, 12 POT.TEMP.2 VIR.TEMP.? V.POT.TEMP.2 ABS.HUMOD,2 RELNOUMID.:? SFFC.HUIM0D.2 VAP.PMES.L' G (AP FRES.? REF. INI)E 2

(Mtes (Celsius) 1Cesi-) (Celsoi) (Eg/e3) (PerceAt) (%g/q) (MIIIlobar) (MIlobar ()eI..M-2/3(
9.20 1 1.987 13 .203 13.293 9.29RE-03 a07.77 7.53 F-03 12..23 03,937 N0 DAo

N CONTINUED BCLOW

PRINT DATE: ii JUN 0900

RUN NUMBER: 7905030230 MARINE G;UREACE LATER DAT SA MPLING RATE (ALL (MANN)LF L -%MIA
START IME: 2:32:20 PST NRC MTCROMETEOROLOST DATA AVCRAG(N PERIODl) 50,, Rio ,W
START DATE: 3 May 0979 (DAY 123) SNI NOLAS IS) AND, CA) NY1MENCLATUROt ('UPPER LEOV )SR LOVL

o PROFILE CALCULATIONS BASED ON ABOVE OBSERVED AND CA(.C(LATED VAI 0)5 (BUjSONGER 0973)

FLUPARAMETERS PRO) ILE SI ORES
STABILITY IoOP, -DOWN) SCALING PARAMETERS PARTIAL DERIVATIVES )OINLR.AITM HE IGHT,

G.RAD.RILNARDSON NUMBER MOMENTUIM FLUX FRICTION VELOCITY GENERAL FORM:DN/DZ;, GENERA. FORM:'NOSLOPE'
(StB,-'oa-b~ol ( IN t/0t2 (MteS/nc I(NT-N2)I/Loo(ZT/Z2 I((olI--PSI)(LoZ2-PSI)I

-0.03 4 9 CNN -1.31E-01 3.252E -l (21022)1/21 INO'N21

GEOMETRIC. N.i HEIGHT HI)M IDTTY.FLUX SCALING SPEC.HOMD. N'AIND SPEED (M/so,) N-WIND SPEED (M/.en(
(Meiter) 0MW '1.12)0/2 (Kgse 2) (Rq/RgI Z-HE IGHT (meters) Z 1HEIGHT <N) Vert.Aoos
12.99 2972E-D912 -6.777E0 DOS/DZ- 5.2P0 PSI-Poll

AS SLOPE' 1,23) 00

i/L At CNN EAT.HEAT FLUX
-0. 043 (Wtts/.2) SCALING POT. TEMP. NOPEC.HUMIDITT g/g N-SPEC.NUMIDITT (Eg/Eg)

6.7 II 0 Ro"71-1t) 7HEIGHT (mtes Z-HEIGMT (M) OcrIAxos
Z/L AT 10 METERS -2.335E-02 DSN/DZ' -8,92E-06 PSI'PSM12
-0. 033 E; FNHEAT FLUX0 SN !SlOPE' -7.93E 02

(Oa Wt-/12)
Z/L.AT 20 9.4RE OS0 ROUGNNESC LENGTH NzPOT.TEMP.(Eeloio( NPOT.TEP.elitt
-0.060 (M,'t~rsI 2NEIGHT_(Meters.) ZHIT (N) VertA.os

SET AND SOLAR NFAT FLUX 1,.077E-04 OPT/DY' -3.07E-3 PIGH,1

Z/L AT Z2? (Aatt/%12) P5)K SLOPE' -2,31E 0I
-0. 030 1,2RE 0)1

VpAS COEP. AT 1I MITERS N:LN TEMP.STRUC.(KNM-2/3(

MONIY-OE0XHOV LENGTH TOTAL MEAT BUDGET FLUXS (OoNR.sooNneo) &SHEIGNT () Vert Moos
(Metes I ) Wats/m 2) P. ): No. PSNOE
-3.03RE 02 R.95E Rf C%_2 SLOEE'NO DATA

P1!ll AT 1I, 11394 BOWEN RATIO
S,0 AT 172' .1103"9 (to onus.
PSO Al I 0.1244 14 0.04)
12SI AT Z?' R. 072

- GENERAL CONSTANTS: MISCELLANEOUS

VON RARMAN GRAVITTION PROFILE PROFIOLE pill X BILX

CONST ANTI ACCELERATION TUR.PRANDYL TUR.SCNMIRT SE N MEAT MOISTU)RE AIRDEST
aN -l-t) ORM/s 2)1 NUMBFR NUMBER TRANTE CUEFF. TRANSP.COEF. (Kg/

3

0.4 9.7959 1.74 1.74 O9?E-03 I 32E -13 1, 2337

. GENERAL NOTEf'): AIR SPECIFIC NEAT
Accia I lonotatooc -oede'd f or measuivnen of Profile Slope and/or Partial Deroostoo., IlT"aI./Rg Eels.)
Cotpa.t Vocoe Iy iAsetio of: 2.4I63E ID

SNI -SN' -/- 0RP_3 EQ/EQ. WATER LATNHEAT VAP.

x CONTINUED ON NEXT PAC) 70



RUN NUMBER: 790503023D MARINE SURFACE LAYER PRINT DATE: II JUN 1980
START TIME: 2;32:20 PST NRL MICROMETEOROLOGY DATA SAMPLING RATE (ALL CHANNELS): 6/Min
START DATE: 3 May 1979 (DAY 123) SAN NICOLAS ISLAND, CAL DATA AVERAGING PERIOD: 30 M..

- ESTIMATED MICROMETEOROLOGICAL PARAMETERS AT TEN METERS:

AIR TEMP. WIND SPEED DEW POINT TEMP.STRUC. BAR.PRES BULK U1 TEMP AIR-ST TEMP POT-WT TEMP VIR-WT TEMP V.POT-WT TEMP
(Celsius) (Meter/seel (Celsius) (KeI..M-2/3) (Millibr) (CelsIus) (Klnin) (Kelvin) (Kelvin) (Kelvin)
11.882 7.44 9.93 NO DATA 1014.23 13.381 -1.499 -1.401 -0,193 -0.095

HEIGHT POT.TEMP. VIR.TEMP. V.POT.TEMP. ABS.HUMID. RFL.HUMID. SPEC.HUMID. VAP.PRES. S.VAP.PES. REF.INDEX
(Meters) (Celsius) (Celsius) (Celsius) (Kg/I) (Percent) (Kq/Kg) (Millhbars) (Mellvbars) (Kel.mM-2/3)
to.11 11.980 13.188 13.286 9.295E-03 87.83 7.533E-03 32228 13.922 NO DATA

* BULK AERODYNAMIC CALCULATIONS BASED ON ABOVE ESTIMATED VALUES AT TEN METERS (FRIEHE ET AL,197):

INFERRED FLUX PARAMETERS INFERRED INFERRED MEAN VERTICAL
STABILITY (n-UP --DOWN) SCALING PARAMETERS VELOCITY COVARIANCE MISCELLANEOUS

........... . ....... - - - - - - - - - - - - - - - - - - - - - -- - - - - - - - - - - - - - - - - - - -

GRAD.RICHARDSON NUMBER MOMENTUM FLUX FRICTION VELOCITY WITH LONG. VELOCITY AIR DENSITY

(+=Stable,-Uns.able) N/N2) (Meters/see) (Meter/sec2) (Kq/i-)
-0.116 AT GMN -7.66E-02 2.491E-0 -6.204E-02 1,2339

GEOMETRIC MEAN HEIGHT HUMIDITY FLUX SCALING SPEC.HUMID. WITH ABS. HUMIDITY AIR SPECIFIC HEAT
(Meter) GMH-(ZIeZ2)I/2 (Kg/tee 2) (Kg/Kg) (Meter Kg/sen .3) (1IcaI./Kg Kel.)
12.99 1.29E-05 -7.459F-05 2.293E-05 2.4163E 02

Z/L AT GMH LAT.HFAT FLUX SCALING POT.TEMP. WITH POT.TEMPERATURE WATER LATHEAT VAP.
-0.134 (W.Tts/t2) (Kelvin) (Meter Kel./se) ITCal./Kg)

5.67E at -4.652E-02 1.159E-02 5.9059E 05
Z/L AT I0 METERS
-0.103 SENHEAT FLUX ROUGHNESS LENGTH VAP.PRESAT WT LEVEL

(Watts/m2) (Meter") (Millibar 
MONIN-OBUKHOV LENGTH 1.45E SI 3.965E-05 15.379
(Meters)

-9.701K DI SKY AND SOLAR HEAT FLUX DRAG COEF.AT I0 METERS ABS.HUMID.AT WT LEVEL
(Watts/M2) (Dimensionless) lEg/3)
1.2SE SI I.21E-a3 1.163E-02

TOTAL HEAT BUDGET FLIX BAR.PRES.AT ST LEVEL
(Wa,s/12) (Millib.r)
8.4E 01 1015.43

BOWEN RATIO
(n units)
0.255

. MEASUREMENT ERROR ANALYSIS OF PARAMETERS LISTED IN PERCENT MEAN ERROR AS COMPUTED FROM CONSTITUENT MEASUREMENT ACCURACIES,
TOP ROW ARE PROFILE ERROR VALUES AND BOTTOM ROW ARE BULK AERODYNAMIC ERROR VALUES. ALL VALUES ARE APPROXIMATE AND ARE "t-":

GRAD.RICH. Z/L MOMENTUM LAT.NEAT SEN.HEAT SKY RAD. TOTAL HEAT BOWEN FRICTION SCL.SPEC SCL.POT. ROUGH. DRAG

NO.AT GH AT 1DM FLUX FLUX FLUX FLUX FLUX RATIO VELOCITY HUMIDITY TEMP. LENGTH COEF.

115% 115X IOO 157% 861 10% 11.% 243X 50% 107% 36% 75% 1Ol0

166% 166X 46% 45% 94% To% 35% 139% 23% 68% 117% 43% 401

* CONTINUED BELOW

RUN NUMBER: 7905030230 MARINE SURFACE LAYER PRINT DATE: 11 JUN 1980
START TIME: 2:32:20 PST NRL MICROMETEOROLOGY DATA SAMPLING RATE (ALL CHANNELS): 6/MXn
START DATE: 3 May 1979 (DAY 123) SAN NICOLAS ISLAND, CAL DATA AVERAGING PERIOD: 30 Min

* COMPOSITE PROFILE AND BULK AERODYNAMIC DERIVED PARAMETER VALUE WEIGHTED AS A FUNCTION OF THE ABOVE RESPECTIVE MEASUREMENT ERRORS
WITH THE LOWER LIMIT OF THE CORRESPONDING MFASUREMENT UNCERTAINTY INDICATED IN I ]i

FLUX PARAMETERS
STABILITY (+=UP,-DOWN) SCALING PARAMETERS

)TRAD.RICHARDSON NUMBER MOMENTUM FLUX FRICTION VELOCITY
(+=StabIe,--Unstuble) (Nt/m2) (Meters/see)
-0.068 10.021 AT GMH -9.35E-02 16.OE-02 2.73E-01 (6.OE-020

GEOMETRIC MEAN HEIGHT HUMIDITY FLUX SCALING SPEC.NUMID.
(Meter) GMH=IZ1CZ2)I/2 (Kg/see nI (Kg/Kg)
12.99 2.39E-05 I8.OE-61 -7.194E-05 3.OE-051

Z/L AT GMH LAT.HEAT FLUX SCALING POT.TEMP.
-O.80 10.021 (Wats/M2) (Kelvin)

5.90K 01 [I.OEnDII -2.882E-02 12.0E-021
l/L AT 10 METERS
-0.062 10.021 SEN.HEAT FLUX ROUGHNESS LENGTH

(Watts/2) (Meters)
MONIN-OBUKHOV LENGTH 1.19E 01 (3.REnRR) 6.553E-O5 16.E-051
(Meters)
-1.621E 02 SKY AND SOLAR HEAT FLUX DRAG COEF.AT I0 METERS

1Wets/12) (Meters)
1.28K 1 (2.En01 I.418 -u) 14,0E-04(

TOTAL HEAT BUDGET FLUX
Wat s/m2)
8.52!E RI 3.E01)

BOWEN RATIO

0.214 10.081

" DIFFERENCE BETWEEN THE PROFILE AND BULK AERODYNAMIC DERIVED PARAMETER VALUES AS COMPUTED VIA THE STANDARD DEVIATION FROM EITHER THE
ABOVE WEIGHTED COMPOSITE VALUE OR MEASUREMENT UNCERTAINTY VALUE (WHICH EVER ABROLUTE VALUE IS LARGER). ALL VALUES ARE
LISTED IN PERCENT DIFFERENCE AND ARE "cr-":

GRAD.RICH, Z/L MMENTUM LAT.HEAT SENHEAT SKY RAD. TOTAL HEAT BOWEN FRICTION SCL.SPEC SCL.POT. ROUGH. DRAG
NO.AT Gm AT IBM FLUX FLUX FLUX FLUX FLUX RATIO VELOCITY HUMIDITY TEMP. LENGTH CEF.

AIX 592 31Z Io 21% RI 42 28% 252 5z 45% 53% 4 1

" END DY DATA RllN 71



MARINE SIRFACE LATEP MILCRGME TEDOGICAL EXPERIMENT

NAVAL RESE ARCH LAFIORATO)Y
ATIMUSPHI RIGC P1151 FL B CS[RANCH-

MARIN RI AMOSPHRIC OEREEARCH STATION
DAN NI]COLAS ISLAND, CAI ITORNIA

. o . .IICROMEIFUROI lOGICAL DATA .8 . .0

NON8 NUMV00 /6Ut5(J36D( PRINT DATE: II JUN 1980
IA60 1 ff. 1. 240 PS! DATA SAMP L ING RATE (ALL CHANNELS); 6/Mon

(5L
0  

L 1. 1 :31':50 PSI DATA AVERAGING PERIOD: 30 Mi,
I ]ART DAI7L; 3 Moo 19',9 (DAY 121) N((MERT1ATN I -UIPPER LErVEL , Do-I WEN LEVEL

Oh, CHANs). RAWA DATA (ATL.AGE OD.:

NoV I 8.01IA N"o*0' N.03 N.4 No.05 No.06 N".07 N.6N.0
II) .61. IirP.IVOC.I ILMP.*YITRUC.7 DEW 11Q INTI DEPIT2 WIN"D S;PIE D) WIND SPEEDS DAR PRES.? A A. IDDR

ooUT 0.000 0.0bi 5.0.0 .ti 0 3.692 3.558 4.899q -0.092 5.474

S.'I No.11 No-)? N.13 No.14 N.,15 No.18 N-.17
ILu,, A! ILO) ) VCSNOA OfI)) MANiAL FLAG ZERO RE).. SPAREFIA SPARE NL VDIl.REF .t0

ISV? 0~-, .01(1 0f 6,d 1 011 1 0.901 6.20a5

1, 11.1 T4 (4AN1IL ORAW DA IA (!AV( RAGE) EiCAR'PMFNI DATA, FIFELD CAL 18069008N AND WIND SPEED ESC-ARPMENT CORRECTIONS:

Io. N. ;I1PW~IND NER, L)PW(NO LAN!,) (PIFCAL DP7E01CAL WTRECAL WS1ECT. LISEC
1[.1O (( . JR )MP . HoI IOT/(LNGYI PATHR(Ret ers (VoltsF) (Vols (,volts) (Ci. I (c eff.)I

1411 1l1 7b?? 142)1 '((8 0.206 54 -0 .0D 9 0.LOD 0 .000 0.991 0.9 47

o SosL Z, "EV EE 11r1XP 186 940AM.I (EV lOANS! A TI 0 INTO ENGINE-ER ORG LINT IS:

MAIIAI FLAG 00000 ((((NI DATAIS 002 VfoL I WE) .5(V TU. .81 .1,EV TEN). REF.DLV ACVOLT .00(1 AG FREQ.ELUD AC V(oLTAGE ACTFREQUENCY
(N.'co !No ao. - N.' o AiN o. TOST! O!Ro. (.005T (No.0.0020! (No .)5V) (No. Ol, o V AC)b (No)

o6 ) 0 U 11. 597

uo 1 :Jo.RGLO TIIcROOLIF,0tOVTICAI2V: M 989.R t1 INC[ ((DING, T! ABOVE CAI AND ESCARPMENT CORDECTIONS) TRANSLATED ONTO ENGIRLERING UNITS:

610((tP. 0(0 '4() (010P118! TLP.INO.I IN DI. AR.PRES1.0 SET RAD. DOULE WY EM MEAN AIR TEMP

1((.1109 71 10F.3 N I DATA3 .331.1F 1 0 13.37 IDOLaE 1 13,375 28.009

AIR (LO t WIND SPED DE121W P18I12 149M.5080G.? T IDE ADE DARPRES.2
I.6 K~-ers- 1 El-o'! ( . MR-2/3) l(o-to POOL! 1AilloIar!

11.909 6600 NT DATA 0.23 1014.47

CAL LUI 01 C Y0G~im)IEE)EUSIYAL )AAAMEIERS:

1I1t GO P .1TIMP I V)R.IMP.I V,P)OT,TEOP.I RDS.HIAMID.I RCL ........ SI'FC.HUMID.I VAP.PRES.) SVAP.PRES.I REF.INOEX I
ri(h r, )C1os !CIKos (9lis E/A (ercent! )Rq/Kq! !Moloab )Mol1ibor! !Ee1llo-S3
(8 35 ((99 (.0 '3.2.2 9 .3441E-03 80.88 7.57SF-T3 12.287 1 3.825 NO D A

Ol 1211 5 ''I 0(10.7 SI S002 0 1MI.? R001.UOID.7 AOL OVO'ID.? SPEC. HUNID.D2 VAP .PRES.?" SVP.PRED.S REF.INDE0 2
_'e"0) (Cot) (GJo, IGlvs (KqtA (Peret I (K/EgO Mllr (Nillbar! (0410f! lel.oM-2/31

'92 (.99 (.24 13.31 9.367-fl.3 8.,33 7.S9DF- 12323 13.950 N DATA

0COTNTINUED BE DLOW

PRINT DATE; 11 JUN 1980
0)06 NIMoIFR: 79O51!0300 MARINE SIIRERCE LATER DATA SAMPL ING RATE (ALL I;HANNELSI 6/Mon

TAR) ((ML: 1: 2:41 PYIT NRL MIGROMETLORO) OGY DATA AV ERAGING PER IOD: 3D0 MIon
AR60 DA! IF: May 1979 (DAY 173) SAN NICOLAS ISLAND), CLNMN IRI1UPRLVLSLWR(EE

P O ILE UALLT~I AT TONS OIASES ON 8000). OF-SERVED AND CAI CUL ATED VALUE S <!DUTINGER, 1973):

FLUX0 PARAMETERS PROIFILE SL OPES

14861!ITT )oU9 ,--DTWN( SCALING PARAMETERS PARTIAL DERIVATIVES (o-IRCR.WITH HEIGHT!

!OAD.R(CHRRDSTON NUMOER HOMFNTIM FLUX FRICTION VFLOCITY GENERAL FORM:DN/DZ- GENERAL F ORM: N'Sl.OPEo
+o-YtablIe '-.Ontstebl el (Nt/elI) (Met ers/sed I(NI-NS!)I/It ,!DlZD7 I l nSI-PESII-(EnZ2-PSIII/1
0.044 AT CH. -1.1 6F-I, 3.063E-01 )ZIOZ211/11 (81-N 21

(.EIM0TRIC: MORN HEIGHT HUMIDITY FLUX! SCALINO SPEC.HURD. N-WlND SPEED (M/-ec No-WIND SPEED (N/nec!
(Meter) GMH-07 05t/? log/a'cm 2) 0kg/Kg! Z:HEIGAT (Meters) Z HIGHT (Ml A.-~i

Y9SDLOPEo 
3.AE 00

//L Al GMM LAD HEAT FLVX1
IF1 5lWats/, I SCALING POT. TEMP. N=SPEC.HUMIDITT Y /Q N=SPEC,HUMIDIY IRM

1
ER

1

6.44C 01 (Keloonl I ZNEIGHT (Meters)9Kg ZOHEXORT (M) VerTAis
//LI Al 10 MI 1681. -2.5RIE-02 DSH/DZ= .-8E-06 PSIRPSOS

I 047 2!E N.HEAT FI.!)0 SET SLOPE= -7.85E 83
OWat ts/nTI

/ /L ATIF1 9.86E 00 ROUGHNESS LENGTH N-POT.TERP.lkeloon! NoPOT.YECHP.Ikeloin!
11/ IR'Irl oHEIGHT (Miees Go=HEIGHT (M) Veet Axis

SliT AND SOLAR NEAT FLUX1 8.6701r-I5 DPT/DZ= -3.34 .I3 PSI-PSI?2
Z/1 AT /t l Wattt,/.;,! EYE SLOPE= -2.IDE 01
V0 0 35 I.2RE DI1

DRAG COEP . AT 11 MEYERS HoLnTEMP.STRUC.IKoM-2/3(
MIIN)N-r)P(JKOIT) 118110 TOTA! NEAT RUDG3 T F~LUX I D~ioenooe") 7m HEIGHI (M) Vert Ax ins

!roo- e',!) !W at/2!0 PSI NONE

-2 I 09 2 I 8.7(0 IDlQ I C7T? SLOP C -NO 0898

PSI!1 AT 1 .20T16 ROWE RATIO
PSI)1 A 12. V. 122140 (.no nin
P"IG AT /1.. Y ".301 0,153
PSI?2 AT 2 0.077088

G (ENERRAL CONSTrANTS: -- MISCELLANEOUS

5(18 RAROAN !RAVITAIlOIN PROFIO PROP TLE BUI RLE
AOYTN ACE AIN U1RPRNT TUR.S! ItID FEIN HEAl MOISTURE AIR DEHOITY

No. ot.)" IM/se 2 ,) NL!MRER NUMPE TtFI RANYL;F.TIEP. TRANSF.COEF. IRQ/ M's I
0 .4 9 .79 !'9 0. 74 8.74 0.951-03 1.32E-03 1.2338

* 1.1 NERAL NITTE)- AIR PCirIC NEAT

Aooor~~~~c Ioottoeoeddfeoeoeeto Profile Slope and/or Partial Derivjtioq. Il I./g Eel,1)
Ooep.,to. *o o-coopd by -r-rto of: 1.4%6oE 82

SHIT -ONo 0/- 09F-3 Rg/Rg. WATER LAT HEAT VAP,

I IT c Al ./RgI,.9061E 05

" CUNTIRIIED ON NEX0T PACT 72



RUN NUMBER: 790ti53530 a MARINE SUR FACE LATER P RINT DATIE: 11 JUN 1980
START IRE: .3: 2:40 PSI NRt MI CRONETEUROLOCT DATIA S;AMPLING NATE (AtI CHANNELS): b/Mis
S TART DATE: 3 May 1979 (DAT 123) SAN NICOLAS ISL AN D, CAL DATA AVERAGING PER IOD: 3D0 Mi

*ESTIMATED MICROMETEORITLUGICAL PARAMETERS AT IPH METERS:

AIR TEMP. WIND SPEED DEW POINT TEMP.STRUC. BARPRES. BULK WT TEMP AIR-WI TEMP PO T-WI TEMP VIM-WI TEMP VEPOl-WI TEMP
(Celius) (Meter/scsI (Cels I (Kel.zM -2/3) (MoIl"aroI ( CesIus (Kel1in (K elIvin)I (K-elvin) KelvIn>11.894 6.71 10.14 NO DATA 1014.37 13.375 -1.48(0 -1.382 -0,165 -0.067

HEIGHT POTTEMP. VIR.TEMP. VPOT.TEME. ARSHUMID. RELNHUMID. SPEC.HUMID. VAP.PRES. S.VAP.PRES. REF.1NDE1
(Meters) (Cel-sI (CeI Isius) (Celsfius) Rg/,t3) (Percent) )Kg/KgI (Mfillbu.rs ) I11,llbars )EeI.,M-2/3)
10.0 a 11.99 1 3 .2 10 1 3.308 9.364E-5a3 88.40 7.SRSE-13 1 2.319y 1 3.935 NO DATIA

* U) K AERODYTNAMIC CALCO) ATIONS BASED ON ABOVE ESTIMATED VALUES AT TEN MEYERS IPRIEHE ET AL,1975):

INFERRED FLUX PARAMETERS INFERRED INFERRED REAR VERTICAL

STAB ILIT Y (+.Up, -- DOWN) SCALING PARAMETERS VELOCITY COVARTANCE MISCELLANEOUS

F RAD.RICHARDSON NUMBER MOMENTUM FLUX FRICTION VELOCITY WITH LONG. VELOCITY AIR DENSITY
l+=Stuble,-Unstub lelI lNt/72) 1 Me ters/se) (e tel/s-.2) lKg/If-. 156 AT GMH -S.97E-12- 2.199E-01 -4.835E-02 L.4

GEOMETRIC MEAN HEIGHT HUMIDITY FLUX SCALING SPEC.HUMID. WITH ABS HUMIDITY AIR SPICIFIC HEAT
(Meter) GMH=)21s22)I/2 (Kg/sec "t?) (Kg/Kg) (Meter kg/i"c mt3) III ca. Kg Ee.)
12. 99 2.115-IS -7.3RRC-O5 2.005E-05 2 .N4I'S4E 1 2

ilL AT OMH L ATHEAT FLUX SCALING POTT7EMP, WITH PXT.TEMPERATURE WAYER CAT HEAT YAP

-0.31E 6 RT NDLRHEAT FLUX RAUGHCNEFS 5LENTER A.HUM1.AT WI LEVEL~ EES(Wat ts/Hm?) I(Ket.ig) (Mte Ie/sc )Icl./I) AEE

7OI-BKVLNT .352E II 37E0 115.757

ORARIC. OL MMETUM LAHEAT SUDENHA SLU Y RA.IT).MA ITE RCTO L SE P.ROG.AW IN

CONTINUED BELOW

-ESTAR DAETE RO 3 NLYI May 19>/M (DAY 123 S NINCOLAS I ND, C RA) CO~ DT FRAG ONIII ID 3E1SR MEN CURCE

TOPROSITE PROFILE AND AUE N OTO O R BULK AERODTNMCNEIVDPAAETRVA IC(W EGHIOD AS UNON OFL THLES ARVE MPECTVI MAE ADJRIM NT IMNOB

WITH TRIHE LOE /LT MOMETH CORRESONDIN ME11ASUREMEN NCRA.I HNEATEDOWIN IRCINSLSL r O.RUC. DA

NO.ATGMH A I ON FLUX FLUX PARAMETERS RI V O Y UIDT E , EGH OT

1 TAELIT ilUP% -9DWN 15AIN% P83AM lolEN 4% 4%T0% 3% 9 q

-CNTADBELHRDON UBR MMNU LX(IlO HC

GEOM TI MEA HEIGHT:4 HIS IIT MPL MI~N SIL HUMIDOOLG A S PIN (L HNEL) /

S1AT2AE:3.99g"?<A 14E3) SANROIS -S7.AN,941 DATA 13RA IMI I it)0

. l AOPSTE GMH L AN CUKATRO.HATI EE PLUD ETE 5:A IC WE1 IGNTE ASAMIIO FTE OERSPCIEMAUEiTtl10
5.29ERAI SI Y7O.I .05-p IIC IL)

iFLL Al II METERS

-I E.RCADO NOT12 SIRNHAF4T F) UK FRUOIHNX VLNGT
I), ttsEl e2Uns (MetersI")t

MO-000 (MHOV A lE GH -7.175E-02 EIl N731l (6,1I-.1 24- o I -I.2.

-I .2SRME EA HE2 H SRIADT SOl)Rl~C;S HU lFU RG IEA MIDTM
( at/e ) Me l, ee'.oZJA_!IlqI

129(.14K -I 12.OFn0 I.94 , (4.00 041

Z/L ATGMHLT 'AL ((AY B))OGE FLUX N I
-0. 1 04 to 0Watt s/nT)I

Z/LWE MA) 10MEER

W. 2 1 1(M1I6%

N1.AT4 GM) ATD (INLARUTHELULUX DLUG F LUX RATI VE1CT HUIDT TEMP LEN1T",

64W. 66 39 /6 14) 0He 6I2% 1% 4 1 4

1.8 END O2 DATA1 Kl 473 ID4



MARINE SURFACE LAYER MICROMETEOROLOCICAL EXPERIMENT

NAVAL RESEARCH LABORATORY
ATMOSPHERIC PHYSICS BRANCH

MARINE AIMOSPHERIC RESEARCH STATION
SAN NICOLAS ISLAND, CALIFORNIA

.* N * MICROMETEOROLOGICAL DATA * . .

RUN NUMBER: 7905030330 PRINT DATE: I1 JUN 1980

START TIME: 3:33: POT DATA SAMPLING RATE (ALL CHANNELS): /Mit
END TIME: 4: 3:50 PST DATA AVERAGING PERIOD: 30 Min
START DATE: 3 May 1979 (DAY 123) NOMENCLATURE: 1-UPPER LEVEL, 2--OWER LEVEL

* ANALOG CHANNFL RAW DATA (AVERAGE VDC);

No. O0 NO.11 No.02 NO.03 No.04 NO.5 NO.06 No.07 No.08 No.09
VOLT.REF.A TEMP.STRUC.I TEMP.STRUC,2 DEW POINTI DEW POINT2 WIND SPEEDI WIND SPEED2 BAR.PRES.? SKY RAD. WIND DIR.

6.205 0.00O 0.001 5.133 5.143 3.223 3.177 4,912 -0.092 5.232

NO.10 No.11 No.12 No.13 No.14 No.15 No.16 No.17
BULK WT TENP AC FREQUENCY AC VOLTAGE MANUAL FLAG ZERO REF. SPARE A SPARE B VOLT.REF.B

3.719 3.788 2.520 0.001 1 0.110 0.001 0. 01 6.205

. DIGITAL CHANNEL RAW DATA (AVERAGE): ESCARPMENT DATA, FIELD CALIBRATION AND WIND SPEED ESCARPMENT CORRECTIONS:

No. No.2 UPWIND NEAR UPWIND IAND DPIFCAL DP2FCAL WTBFCAL WSIVC WOJEC
AIR TEMP.I AIR TEMP.2 HEIGHT/LENGTH PATH(Meotrs) (Volts) (Volts) (Volts) (Cooff') (Cceff.)
14(1 119850 1421 120934 0.199 70 -0.009 0.000 0. 0a 0.992 0.949

- SYSTEM HOUSEKEEPING PARAMETERS TRANSLATED INTO ENCINFERING UNITS:

MANUAL FLAG ERROR COUNT DATA BASE VOLT.REF.DFV VJLT.RFT.DEV ZERO REF.DEV AC VOLT.FLUX AC FREQ.FLUX AC VOLTAGE AfC FREQUENCY
(No.scans) (No.scans) (No.scans) A)No. ) OOtV) R(No. ).0 SV) (No.).012V) (No.)5V) (No. )IHo) (VAC) (Ho)
.0 0 180 0 0 0 0 0 115.2 59.79

o OBSERVED MICROMETPOROLOGICAL PARAMETER (TNCLUDING THE ABOVE CAL. AND ESCARPMENT CORRECTIONS) TRANSLATED INTO ENGINEERING UNITS:

AIR TEMP.) WIND SPEEDI DEW POINTI TEMP.STRUC.1 WIND DIR. BAR.PRES.) SKY RAD. BULK WT TEMP MEAN AIR TEMP
(Celst.s) (Meter/sec) (Celsous) e.oM-2/3 (Dog.Toe) (Mil r (Watt ) (Celsius) (i.1oon(
11.985 6.22 10.33 NO DATA 32.9 1013.56 1.28E 01 13.360 285.199

AIR TEMP.2 WIND SPEED2 DEW POINT2 TEMP.STRUC.? TIDE TABLE BAR.PRES.2
(C.lsiu) (Meter/soc) (Celsius) (K.l.oM-2/3) (Mter MSL) (Milliber)
12.093 5.98 10.33 NO DATA .17 10114.66

o CALCULATED MICROMETEOROLO;ICAL PARAMETERS:

HEIGHT, Z1 POT.TEMP.t VIR.TEPI V.POT.TEMP.1 ABS.HUMID.t REL.HUMID.I SPEC.HUMID.I VAP.PRES.) S.VAP.PRES.1 REF.INDEX I
(Meters) (Celsous) (Celsius) (Celsius) (Kg/N3) (Percent) (Kq/Kg) (Millibar) (Millobar) (KeloM-2/3)
18.35 12.165 13.327 13.506 9.539E-03 89.61 7.739E-03 12.552 14.101 NO DATA

HEIGHT, Z2 POT.TEMP.2 VIR.TEMP.2 V.POT.TEMP.2 ABS.HUID.2 REL.HUMID.2 SPEC.HUMID.2 VAP.PRES.? I.VAP.PRES. REFINDEX 2
(Meters) (Celsous) (Celsius) (Celsuus) (Kg/m3) (Percent) (RKq/EM) IMIbar ) (Mil lier) (Kel.oM-2/3)
9,20 12.184 13.436 13.526 9.544E-03 88.96 7.730E-.3 12.565 14.123 NO DATA

* CONTINUED BELOW

PRINT DATE: 11 JUN 1981
RUN NUMBER: 7905030330 MARINE SURFACE LAYER DATA SAMPLING RATE (ALL CHANNELS): 6/Moo
START TIME: 3:33: 0 PST NRL MICROMETEORO.OGy DATA AVERAGING PERIOD: 30 Mn
START DATE: 3 May 1979 (DAY 123) SAN NICOLAS ISLAND, CAL NOMENCLATURE: ImUPPER LEVEL, 2 LOWER LEVEL

o PROFILE CALCULATIONS BASED ON ABOVE OBSERVED AND CALCULATED VALUES (BUSINGER,1973):

FLUX PARAMETFRS PROFILE SLOPES
STABILITY (OUP,--DOWN) SCALING PARAMETERS PARTIAL DERIVATIVES (-=INCR.WITH HEIGHT)

GRAD.RICHARDSON NUMBER MOMENTUM FLUX FRICTION VELOCITY GENERAL FORM:DN/DZ- GENERAL FORM:'N'SLOPE.
(.S abe,--Unstable) (Nr/N2) (Meters/sw) ITN-N2)I/ILn(1Z2) I; LnZl-PSI)-(LnZ2-PSII/
-0.097 AT GH -4.04E-02 1.81E-I (12Z12)l/21 [NI-N21

GEOMETRIC MEAN HEIGHT HUMIDITY FLUX SCALING SPEC.HUMD. N=WIND SPEED (H/sec) N-WIND SPEED (M/sec)
(Hater) GMH=(ZI-Z2)I/2 (Kq/sec E2) (K/Kg) Z-HE ;HT (Meters) 2-HEIGHT I(M) Vert.AIs
12.99 1.64E-85 -7.357E-R5 DM6I?- 2.72K-I? PSI-P It

WS SLOPE- 2.21E O0
Z/L AT GNH LAT.HEAT FLUX
-0.113 (Watts/M ) SCALING POT. TEMP. N-SPEC.HUIDITY (Kg/Kg) NSPEC.HUMIDITY (Kq/Kg)

4.0K It (KRovin) Z=HEIGHT (Meters) Z-HEIGHT (M) Vert.Aois
Z/L AT tO METERS -I.729E-02 DSH/DZ -8.92E-06 PSI-PSID
-0.087 F.N.HEAT FLIIX SM SLOPE= -7,35E D3

(WattnluoD)

Z/L AT Z 3.91E R0 ROUGHNESS LENGTH N-POT.TEMP.(elin) N.POT.TEP.(EeIoln)
-. I(6 (Meters) Z=HEIGHT (Mters) ZHEIGHT (MO VrtAis

SKY AND SOLAR HEAT FLUX 9.690E-06 DPY/Il- -2.(RE-03 PSI-PSI?
Z/L AT Z2 (MatsleD) PTK SLOPE- -3.tE SI
-0.08s 1.28E 01

DRAG COEF. AT I0 METERS N LnTEP.DTRUC.(MK-2/3)
MONIN-OBUKHOV LENGTH TOTAL HEAT BUDGET FLUX (DIe noonless) Z-HEIGHT (H) Vert Aos
(Metors) (Watts/.2) 1 1 ( -f3 PSI-NONE
-I.145E 02 5.73E 01 CT2 SLOPE-MO DATA

PSII AT 71: 0.380326 BOWEN RATIO
PS61 AT Z2 0.221804 (nn units)
PSI2 AT 21 0.247879 0.096
PS12 AT Z2- 0.145212

o GENERAL CONSTANTS: MISCELLANEOUS

VON KARMAN GRAVITATION PROFILE PROFILE BULR DULK
CONSTANT ACCELERATION TURPRANDTL TUR.YCHMIDT SEN HEAT MOISTURE AIR DENSITY
(Mo oMIts) (H/see 2) NUMBER NUMBER TRANSFCIEF. TRANSF.COEF. (Rg/3)
0.4 9.7959 0.74 0.74 0.9?E-03 1.32E-03 1.2331

" GENERAL NOTEi: AIR SPECIFIC HEAT
Accurecy limitation exceeded for measurement of Profile Slope and/or Partial Derivative. (ITcal./ K K el.)
CoAptaston executed bp insertlon of: 2.4167E 02

SMI-SH2- ./- .RSE-3 Kq/Kg. WATER EAT.HEAT VAP.
(ITcl.,/K

g
)

o CONTINUED ON NEXT PAGE 74



RUN NUMBER: 7905030330 N. HIRE SURFACE LAYER PRINT DATE : II JUN 1950
S TART TINE: 3:33: 0 PUT NR). MOCROPTETEOROLOGT DATA SAMPLING RATE (ALL CHANNELS, 0,/M10
S TARTI DATE: 3 May 1979 (DAY 123) SAN NICOLAS ISLAND, CAL DATA AVERAGING PERIOD. 30 Min

ESTIMATED MICROMEYEUOILOSILAL PARAMETERS AT TEN RETERSI:

AIR TEMP. WINS SPEED DEW POINT TEMP.STRUC,) BAR.PRES. RULE WY TEMP AIR-UT T EMP POT-WETETMP VIR-U IiM? T POT-aWT TEMP
(Celis (Metr/ec (CelsIu() Ie.uM -2/3) (Millibar) (Celsius Klvn) (K.lin IAun 'KeuiI
11.00 6.0 10.33 NO DATA 11014.56 13.368 -t.288 -1.190. 0.154 .5

HEIGHT PGT.TEMP. VIR.7EMP. V.PUT.T'MI, ABSNUMOD, BEL.HUMID. SPEC.HUMIS. VAP PET. S.VAP.PHES,. REF.INDES
IMtes (ess (CluT (Celsi-s (Kg/nT) (Percenf (Kg/Kg) I ulbrs) (Millibars) (Eel iM-2/3)
10,00 12,178 13.422 13.520 9.544E-03 89.04 7.3FI 12.564 1.1 NODT

*BOOR AERODYNAMIC CALCULATIONS BASES ON ABOVE ESTIMATED VALUES AT TEN METERS (FRIEHE ET AL,197H):

INFERRED PLUS PARAMETERS INFERRE D INFERRED MEAN VERTICAL
STABILIY .uUp,_=DOWN)) SCALING PARAMETERS VELCC IY COVARIANCE ... MISCELLANEOUS_

TRAD.RlCHARDSON NUMBER MOMENTUM FLUX FRICTION VELOCITY WITH LONG. VELOCITY AIR DENSITY
.S tabl e,'-=Usta BleT (Nt/sO) (Me t er's/ sec (Me tnr2/s e C2) )Kgit 'm)

-. 1 9 1 AT GM. -4.56 E- I .924E-01 -3.7 01E-l02 1.21333

GEOMETRIC ME AN HEIGHT HUMIDITT FLUS SCALING SPEC.HUMID. WITH ABS. HUMIDITY AIR SPECIFIC HEAT
(Met er) GMHI(ZIsZO)T/2 (Kg/s c sO) (Eg/K g) (Meter" K g/sec13) ( IT ca i/Kg Rde .)
12.99 1,65E-l5 -6. 9 5aE-05 1.649E -05 2.4167E 02

ZIL AT GMH LAT.HEAT FLUX SCALING POT.TEMP. WITH POT.TEMPERATURE WATER LAT.HENT VA)'.
k-0.215 (Wts/? Ieluis) (Me tnr Ke'/seEc ITca I ./ g)

4.I8E SI -4.457E-02 R573E-l_13 5.904B8E IS
OIL AT 10 METERS
-0. 165 SEN.HEAT FLUX ROUGHNESS LENGTH VAP.PRES.A1 WY LEVEL

(Watts/nO) T Meters) (Nil)1, aB)
MONIN-OBUSNGV LENGTH I1,07E SI I 302E-O 1.371
(Meter-)
-6.0 4A5E SI S KY AND SOLAR HEAT FLUX DRAG COEF.AT 11 METERS ABS.MUMIX.AT W1 LEVEL

W.O1SE SI 1'.I?6E-03leIJE0

TOTALI HEAT BUDGET FLUX BAR.PRES.ST UT IEVEL
I,~ ' 1,tt/2) (Mllub .r)

6.42E TI1 1 015.76

I. BOWEN RATIO

(In unitL
0.262

"MEASUREMENT ERROR ANALYSIS OF PARAMETERS LISTED IN PERCENT MEAN ERROR AS COMPUTED FROM CONSTITUENT MEASUREMENT ACCURACIE
TOP ROW ARE PROFILE ERMOR VALUES AND BOTTOM ROW ARE BOLE AERODTNAMIC ERROR VALUES. ALL VAL UES AWE APPROXIMATE AND ARE '

IRAD.RICH. OIL MOMENTUM LAT.HEAT SEN.HEAT S MAD. TOTAL HEAT BOWEN FRICTION SCL.SPEC SCL.PXT. ROUGH DRAL
NO.AT H AT TOM FLUX FLUX FLUX FL UX FL UX RATIO VELOC ITS HUMIDITY TENTP LENGIX CULE

183% 1835 169X 199% 141X lox 14)% 3405 84% 114% 575 1T4C ib9%

172Z 172% 46% 47% lO0% lox 34% 147% 23% 70% l:'T3 4.) 40%

"CONTINUED BELOW

RUON NUMBER: 7905030331a MARINE SURFACE LAYER PRINT DATE: I I JUN 19811
START I IME : 3:33: 0 P ST NRL MICROMETEOROLDOT DATIA SAMPLI NG RATE 'ALL LiONES) .T)

START DATE: 3 Map 1979 (DAY 123) SAN N ICOLAS ISLAND, CAL DATA AVERAGING P ERIO0D: 30 Mi-

" COMPOSITE PROFILE AND BULK AERODTNAMIC DE RIVED PARAMETER VALUE WEIGHTED AS A FUNCTION OF THE AtiTTE R(.SFECT Iy) MAi!.VE MI NT I -ii 1<
WITH THE LOWER LIMIT OF THE CORRESPOND ING MEASUREMENT UNCERTAI NTY INDICATE D I N I 1

FLUX PARAMETERS
STABILITTY ( nmP,-DOWN) SCALING PARAMETERS

GRADRICHARDOON NUMBER MOMFENTUM FLUX FRICTION VELOCITY
().=IStabl.eI-=n siabIIle) (Nt/MO) ( MetIers / stc)
-0.145 10.021 iT GMH -4.45E-02 IBIOE-IXI I.911E-OI liSE1-OI

GEOMETRIC MEAN HEIGHT HU)MIDITY FLUX SCALIONG SPECAHUNTS.
(MetIer ) C MH)(ZIuZX)I/ (Eq/set "O) (EMg/ES)
12.99 1.65KI lAToE-Ol -7.IISE51-05 13.IE-OSI

Z/L AT 0MM LATHREATI FLUX SCALING POT.TEMP.
-0. 166 15.001. Wts/nO) (K.cI-)

Z/ A 1 ~rRS(4.07E01 DI IOEuII) -2.591E-02 12.IE-021

-0. 128 15.01 SENHEAT P LUS ROUGHNESS LENGTH

(Watts/s2) Meters)
MONIN-OBOKHOV LENGTH 7.8a RE00 ITIDEcISI 1.205E-05 16.1F-051
(MetIersI
-7,041E 01 SORT AND SOLAR HEAT FLUX DRAG LUF AT 1X METERS

(Wa1tts/s) ( Meters)
I.ORE 01 (20E +01II U .5") i.- lATE-AT

TOTAL H1EAT BUDGET PLUS
I(Watt s/n?)
6 .29E II1 13.SEuO1l

POWEN RAITO
(not n u unt)
0.212 1)1.001

DIFFERENC E BETWEEN THE PROFILE AND BULK AERODYNAMIC DERIVEDPARAMETER VALUES AS COMPUTEUVIA THE STANDARDLDEVIAT ION RMOM EITHE.R THE
ABOVE WEIGHTED COMPO SIT E VALUE OR MEASUREMENLNT, )NERTAItTY VALU ( WHIC EVER AOBO S o VitALU ISI LARGER) ALL VALUES ARE
LISTED IN PERCENT DIF FERENCE AND ARE "nur-":

GRAD RICH. O /L MOMENTUM LAT HEAT SEN.HEAT SKY 845. TOTAL HEAT B0WEN FRICTION SCE .5( S )) c .90I1Pa RO JOH DRAG
No AT 0MM AT I N FLUX PLUS F)I)aS PLUSX FOODX RATIO VELOCC ITY HUOMIDITt IME, LENGTH (Of(

32% 31% 01 ox 44% a% 65 42% 3% 3z 565 35

SEND OF DATA RIJN 75



MARINE SURFACE LAYER MICRUMEIEOAOLUGICAL EXPERIMENT

NA VAL RESEARCH LABOIRATORY
AT MOSPHE RIC PHYSICS RRANCH

MARINE ATMO SPHENICT REFSEARCH STATION
S AMNHICOLA S I SLA ND, CALIFORNIA

. . . . MICROMETEORILOGICAL DATA...

R UN NUMATAR: 79050304 01 PRINT DATE: 11 JU N 19R0START TIME 4:,3:I0 POT DATA SAMPLIN RAE (ALL CHANRELS): 6/Mon
END T IRE: 4:32:91 PST DATA AV ERAGING PE R IOD: 3 0 Mon
STARTI DATE: 3 Ma y 19719 (DAT 1231 NOMENCLATURE: I UPFER LEVEL, 2-LOWER LEVEL

-ANALOG CHANNEL RAW DATA (AVERAGE VIE):

No.'00 N7-01 7o-02 N0.03 No.04 N1.015 N. No.17 No 08 No.19VO LT.REF.A TEMP.STRUE. TEMP.STRUC.2 SEA POINTI DEW POINT? W INO SECEDI WIND SPEED2 RAR.PRES.2 SRT R 1AD. W IRD DIR,
6.205 0.0 0 0.001 5 16R 5 .178 3..53 3. .2, . 92I?19 I

No.10 No.11 No.12 N..13 N..14 N..15 N..16 N..17
BULK WYTEMP ACFREQUENCY AC VOLTAGE M4ANUAL FLAG ZERO REF. SPAR E A SPAR E B VULTR1fE

3.719 3.5 2. 522 .01 0.00TT1 1.0 1 0.0 1 6.20

. DIGITAL CHANNEL RAW DATA (AVERAGE): ESCARPMENT DATA, FIELD CALIBRATION AND RIND SPEED ESCARPMENT CORECTIONS,

No,.I No. VPWIND NEAR UPWIND LAND OPIECAL DP2FCAL WTETAL WSIEC W5ZEC
A IR TEMP I1 A IR TEMP.? HEIGHT/LENGTHM PATHIMKIIr_) (Vo~n (olts) (Volt s I(IoefE1 I (Co.eff. I'

(411 121406 1421 122511 V.1N3 (03 -0 .09 10 0. 1 00.0.0 D9 97 2 D912

* STOTEM H))JSFEEP INS PARAMETERS TRANSLATED INTO ENGINEERING UNITS:

MANUAL FLAG FROR COUNT DATA BA3E- VULT.NEE.DITEV )LT.REE.DFV ZERO REFOCOV AC QOLT.FLUV ACE FEEFLUX AC VOLTALE AC EREQRWNCY
(No.sc( (Ao scans) (Nosoans) AINo.(.IT5V) BI(No,(.SISV( (No.>.002V) (No.150) (No.(l~o( (VAC) (H,)

IV 0 a a I 0 1 15.2 59.75

OBCSERVED MDGEOMETEOROLOGICAL PARAMETERS (INCLUDING THE ABOVE CAL. AND ESCARPMENT CORRECTIONS) TRANSLATES INTO ENGINEERING UNITS:

AIR TERP.I WINO SPEED) DEW POINTI TEMP.STRU C.I WIND DOS.) BAR.PRES.1) SEVMAD.) BULK AT TEMP ME.AN AI TEMP
(Celsis) (MTer/sec (Celi u) KeD.oxM-23 IDeqT.TrIe, (Molloit) (at/) " Clos '(jeT_ n)
12',149 59.09. 1 0.5 4 NO DATA 318. 113.72 1.2RE IT 1 3 .369 285.360

AIR TEMF.2 WIND SPEED7 DEW PVTNT2 TEMP.OTKUC.2 TIDE TABL E EAK.PEES.2

(CeIsuos) (Meter/Se) ICetiuo) (EeI xM-23 (Me tear MSL( (Millibar)
12.251 5.7 1 10 .54 NO DATA 0.10 1I0INR.O8

oCA) CULATED MICAOMETELIOOLOGICAL PARAMETERS:

NEIGH), 21 POT.TEMP. VIRTETMP.) V.PIT.TEMP.1 ABS.HUMID.I RELUM,I SPEC.HUMID.) VAP.PRES.) S.VAP.PREO.I REE.INDEO I

(MteC (ClIs (Clius) (CesIon) (Kgq/n3) (Percnt (Kg/EN)3 (Millobor) (Milli o .r) (ReI.xN-2/3(
18.35 12.378 13.510 13.690 9 .667E-03 89.RR 7 .R47C-3 12.729 1 4.162 NO DATA

HEIGHT T, /2 PTT~P. yIR.TF)41.2 V.POT.TEMIP.? AB1S.HUMID.2 NEL.HUMID.2 SPEC.HUMID.2 VAP.PRES.2 S.VAP.PRES.? REF.INDES 2
Metrs (Clius)I (CelsIius ) (CelIus (Eg/tt 3) (Pearcen t) (ER/EM) (Millibar) (Mullibar (Kel xoM-2/3)
9,.2 0 12.2141 13.613 13.703 9,675E-03 8 9 .20 7 .R847E-03 1 2.743 14.273 NO DATA

*CON) INUCT BEE OW

PRINT DATE: 1it JUN 190
RUN NUMBRER: 791503041 0 MARINE S)(RFACEF LATER DATA SAMPLING RATE ( ALL CHANNELS): 6/Mon

STA TIME: 4: 3: 0 POT NRL M ICROMETEOROL OGT DATA AVERAGING PERIOD: 30 Mitn
S TART DATE: 3 May 1979 (DAT 123) SAN NICOLAS ISLAND, CAL NOMENCLATURE: I-UPPER LEVEL, 2=LOWER LEVEL

PROFILE CALCU)LATIONS BASED OH AT:OVE OBSERVED AND CALCULATED VALUES (BUSINGER,1973(:

ELL(S PARAMETERS PROFILE SCOPES
STABOILITT < .UP,- DOWN) SCALING PARAMETERS PARTIAL DERIVATIVES (-flNCR.WITH HEIGHT)

CRAD.'RICHMRDSON NUMBER MOMENTUM FLUX FRICTION VELOCITY GENERAL FORM:DN/D2;) GENERAL FORM: 'LOPE-
(u_.S4 t 'leUnstW b Ie (Nt/nO) I(Metoer sec) I(NI-N21I1/ILn)OZI/02( 1(Ln~l-PSl-(LnZ2-PSI(I/
-0. 1 16 AT GMH -2.44E-I02 1.407E-01l (Zln.Z2l1I/21 INI- N21I

GE OMETRIC MEAN HFIGH T HUIOIDITS FLUT SCALING SPEC.HURD. N-WIND SPEED (M/nec) H=WIND SPEED (M/sec(
(Meter) GMH=(Z 1. 2I/ 2 (Eq/secr n2( (Eq/Kg) 2-HEIGH T (Me ter s) 2-HEIGHT (N) Veot.Aoos
12.99 1.30E-05 -7.4809E-O5 DHS/Dz.2 .05 IE-SO2 FI!PSI

AS SLOPE 21R4E 01
//L AT GRH LA T.HEAT ELUIS
-0. 134 lWaots/n2) SCALING POT. TEMP. N-SPEC.HUMIDITT (Eq/Kg) H=SPECH"UM IDTT 1 kg/Kg)

3.'IE 01T IR n 2-EIH (Mtes 2-HEIGHT (M) Vert..ns
Z/ 1A0I METERS - I.25E-021 DSH/0Z -R.92E-06 P51.P512

-0. 113 1LIEN. HEAT ELlIS SN SLOPE- -7.22K 03

(W tts/n2)
2/LIAT 21 7 IE 1 0 ROUGHNESS LENGTH N:PYT.TEMP.(Eeluin( NPOT.TEMP.(Eeli,,n(
-I. I?(Meters) HEIGHT (Meters) ZHEIGHT (MI erni

SET AND SOLAR HEAT FLUX 2.256F-16 DPT/DZ- -1.43E-I3 PSI!P S12
2/L AT 22 (W.,tts/IV) FIR SLOP E-= -449L 0I
-0. 095 1,28E 01

DRAG COEP. AT IS METERS NLMTEMP.STRUC.(KWN-2/3(
MONIH-0OBIJEHOV LENGTH TOTAL HEAT BUDGET FLUX TO tS Ilnnlnes 7-HE IGHT IM) Vert Anus

(Meter) (W itn/2 )0)V. 04 PSI-NONE
-9.695E 01 4.70E 0I CT2 SLOPE-NO DATA

PSI) AT 71- 0.4265130 ROWENRATIO
P SI) AT 72 0.25958 0 Ion"u uI ts)
P5S12 AT, 2' 0T.2792 25 0.066
PSI2 AT 22- 0),166204

GENERAL CONSTANTS: MISCELLANEOUS

VON EAR MAN GRAVITATION PROFILE PROFILE RULE RULEXTONST ANT ACCELERATION T UR. PRARDTL TUR SCHMIDT SE-N HEAT MITSTURE AIR DENSITY
(No units) (M/se 2) NUMBER NUMBER TRANSF.COKE. TRANSEC OEF, (Kg/' AT

0. .759 074 0.74 0.92F-1 I.32E 1.25

- GENERAL NOTE)': AIR SPECIFIC HE AT
cori Iuoato 1eceded Frnaue ftof Profle. Slope sod/er Partoal IeToto, (cal./Kg Rl.)

Cpoatoo conedB nn in oF 2.4169EI

9#SRIO?2- .0RE-3 Rg/Rg. RATER LAT.HEAT VAP.
( ITc .1 ./R9q(
S3MIHI4E Is

-CO)NTINUEDI ON NEXT PAGE 76



RUN NUMBER: 79D5030400 MARINE SURFACE LAYER PRINT DATE: 11 JUN 1980

START TIME: 4: 3: 0 PiT NRI MICRSMEIRORULOn D AtA SAMPLING RATE (ALL CHANNELS): 6/Min

START DATE: 3 May 1979 (DAY 1?3) SAN NICOLAS ISLAND, CAL DATA AVERAGING PERIOD: 30 Min

ESTIMATED MICROMETEO(ROLOGICAL PARAMETERS AT TFN METERS:

AIR TEMP. WIND SPEED DEW POINT TEMPSTRUC. BAR.PRES. BULK WI TEMP AIR-WE TEMP POT-W) TEMP VIR-WT TEMP V.POT-WT TEMP

(Celsius) (;Leter/sec) (Celsuius) (K . xM-2/3) (MI"lu br) (Celsius (Kelin) (Kelvin) (Kelvin) (Kelvin)

12.239 5.73 10.54 RU DATA 1014.72 13.369 -1.13 1.U32 0.232 0.330

HEIGHT POT.TEMP. VIR.TEMP, V.POT.TEMP, ARS.HUMID. RELHUMID. SPECHUMID. VAP.PRES, S.VAP.PRES. REFINDEX

(Meters) (Celsius) (Celsius) (Celsius) (Kg/M3) (Percent) 1Kg/Kg) Mi l'bars) (MilIb(ars (Kel .M-2/3)

10.00 12.337 13.600 13.698 9.674E-03 89.35 7,847E-R3 12,742 14.260 NO DATA

BULK AERODYNAMIC CALCULATIONS BASED ON ABOVE ESTIMATED VALUES AT TEN METERS (FRIEHE ET AL,197RT:

INFERRED FLUX PARAMETERS INERRED INFERRED MEAN VERTICAL

STARILIT( I -UP,-=DOWN) SCALING PARAMETERS VELOCITY COVARIARCE MISCELLANEOUS

U2AD.R0CHARDSON NUMBER MOMENTUM FLUX FRICTION VELOCITY WITH LONG. VELOCITY AIR DENSITY

aSt b le--..nsabl.) (Nt/n2) )Meters/sec) (Meter2/sea2) (Kg/nI)

-0.196 AT GMH -4.0BE-02 1,820E- 0 -3.311E-02 1,232

GEOMETRIC MEAN HEIGHT H)M)DITY FLUX SCALING OPEC.HUMID. WITH ABS. HUMIDITY AIR SPECIFIC HEAT

(Meter) GMH(ZI*ZS)I/2 TKg/sec n2) (Kg/Kg) (Meter Kg/s .c 3) (ITcal./Kg Kel

12.99 1.48E-05 -6.584E-05 1.477E-05 2.4170E 02

Z/L AT GMH LATHEAT FLOX SCALING POT.TEMP. WITH POT.TEMPERATURE WATER LAT.HEAT VAP.

-0.220 (Watts/n2) (Kelvin) (Meter Kel./sec) (ITcal./Kg)
.65E 01 -4,0R9E-02 7.441E-03 5.903E IS

Z/L AT 10 METERS
-0.170 SERHEAT FLUX ROUGHNESS LENGTH VAP.PRESAT WT LEVEL

(Watts/n?) (Meters) (Mu1IIbar i
MONIN-OBUKHOX LENGTH 9.'OF 00 9 927E-G6 15.374

(Meters)
-5.899E 01 SKY AND SOLAR HEAT FLUX DRAG COEFAT 10 METERS ABS.HUMID.AT WT LEVEL

(Watts/N2) (Dinensionless) (Kg/ ')

TBRE aI 1I,0E- 03 1.163E-02

TOTAL HEAT BUDGET FLUX BAR.PRES.AT WT LEVEL

(Watts/2) (Millaar)

5.86E ) 1015.92

BOWEN RATIO
(nou unttr)

0.254

MEASUREMENT ERROR ANALYSIS OF PARAMETERS LISTED IN PERCENT MEAN ERROR AS COMPUTED FROM CONSTITUENT MEASUREMENT ACCURACIES.
TOP ROW AHE PROFILE ERROR VALUES AND POTTOM ROW ARE BULK AERODYNAMIC ERROR VALUES. ALL VALUES ARE APPROXIMATE AND ARE nor-:

GRAD.RICH Z/L MOMENTUM LAT.HEAT SEN.HEAT SKY PAD, TOTAL HEAT BOWEN FRICTION SCL.SPEC SCLPOT. ROUGH. DRAG

NO.AT GMH AT TOM FLUX FLUX FLUX FLUX FLUX RATIO VELOCITY HUMIDITY TEMP. LENGTH COEF

2395 239% 216% 228 X U0 10% 156% 418X OB5 120X 2 128% 216%

178% 178 46% 48 106% 10% 35% 155% 23% 71% 1295 43% 40X

CONTINUED BELOW

RUN NUMBER: 7905030400 MARINE SURFACE LAYER PRIT DATE: 11 JUN 19O
START TIME; 4: 3: 0 PYT NRL MI[:ROMETFOROLOGY DATA SAMPLING RATE (ALL CHANNFLS): 6/Rin

START DATE: 3 May 1979 (DAY 123) SAN NICOLAS ISLAN, CAL DATA AVERAGING PERIOD: 30 Hin

COMPOSITE PROFILE AND BULK AERSDYNAMIC DERIVED PARAMETER VALUE WEIGHTED AS A FUNCTION OF THE ABOVE RESPECTIVE MEASUREMENT ERRORS

WITH THE LOWER LIMIT OF THE CORRESPONDING MFASUREMENT UNCERTAINTY INDICATED IN I

FLUX PARAMETERS

STABILITY (=UP,-=DOWN) SCALING PARAMETERS

GRAD.RICHARDSON NUMBER MOMENTUM FLUX FRICTION VELOCITY

(e SIable,-'UnstaBle) (Nt/n2) (Meters/sea)
-. I60 10.02) AT GMH -3.79E-02 (6.TE-02] 1.747E-01 16.0E-02

GEOMETRIC MEAN HEIGHT HUMIDITY FLUX SCALING SPFC.HUMID.

(Meter) GMH-)ZI*Z2)1/2 (Kg/nec n? (Kg/Kg)

12.99 1.45E-05 1I,0E-061 6.92ZF-05 13.E-05]

I/L AT GMH LAT.HEAT FLUX SCALING POTTEMP,
-1.183 10.02) (Wt1ts/m2) (KeIun)

3.57E SI 2.OE01I -2.323F-02 12.DE-021

I/L AT 10 METERS

-0.141 (0.021 SFNHFA FLUX ROUGHNESS LENGTH
(Watts/O2) (Meters)

MONIN-OBUKHOY LENGTH 6.71E 00 I3.0E.901 7.992E-06 (6.OE-05

(Meers)
-7,06E 01 SKY AND SOLAR HEAT FLUX DRAG COEF.AT 10 METERS

(Watt/m2) (Meters)

.2SE OI t?,UEn0I y0h 1,4 [4.0E-04)

TOTAL HEAT BIDCET FLUX

)Wafts/M2)
5.6SF 01 3.OEv0T)

BOWEN RATI0
(o units)
1,203 1.001

DIFFERENCE BETWEEN THF PROFILE AND BULK AFRODYNAMIC DERIVED PARAMETER VALUES AS COMPUTED VIA THE STANDARD DEVIATION FROM EITHER THE

ABOVE WEIGHTED COMPOSITE YAIUF OR (iEASUREMENT UNCERTAINTY VALUE (WHICH EVER ABSOLUTE VALUE Ik LARGER), ALL VALUES ARE

lISTED IN PERCENT DIFFERENCE AND ARE "icr

GRAD.RICH. ZIL MOMENTUM LAT.HEAT SRN.HEAT SKY RAD. TOTAL HEAT ROWEN fRICTION SCL.SPEC SGL.POT ROUGH. DRAG

NO.At GMH AT 10M FLUX FLUX FLU)X FLUX FLUX RATIO VELOCITY HUMIDIIt TEMP. LENGTH COEE

25% 24% 16% 75 56% OX 12% 51% 14 7% 64% 7% 14X



MARINE SURAFACE LATER MICRTJMLTE0R0EOGICAL EMPERIMTt

NAVAL RLSEANC1H LARITJO

ATMOSPHEAIC POOTOILI, (RANT.H
MARINI ATMUSPHERIE RPSELARIro STASTION

SAN NICOLA': lOLLAND, CAT TORNIA

. . . . MIEROJME TEOR(OLTTGICAE DATA *

RUN NUMERA: 7905030430 ('RINT DATE . TOI I /T O18
SlANIT T IIME. 4 :33: 0 POT DATA SAMPLING RATE (ALL f iRONN LS) TO/M-,

END TIME: 5: 3:10 POT DATA AVERAGING PERID 51 H-o
SiTART TATE: ;0 May 1979 (DAY 12.0) NOMENTLA1TJRE 1-UTPPER I E'Al OWE ILCR LOLL

"ANoT DL CHANNEL RAW DATA TAV.ERACE VOLT:

N.,00 No.01 No.02 N.TI3 No 04 No 05 No OU6 No N-ID No 9

VOLT .A(E.A TEMPOSTOUL. I IEMP.OTROIC.2 DEW POINTI DILW '11912 WIND SPEEDI WINDT .P(c AR0 PALO Ro RAFT. WINbLCIA

6.205 T ool 0 .001 5.154 -, 167 3.2610 1 301"4 4 popv,

No TO "o'I N-.1 " o1 000 TA N. i No.06 No -

DOOM ATI TEMP AC FEOEQUERCT AC VOLTAGE MANUAL FL AG , ERU AE SF'-PAR) A SPAR . V~ 0 RET
3.7 3.600 .5~ 0.9D, 0.Doi 0 TO Li 1, T

* DIOI TAL CHANNEL MAW DATA TAOERAGCOr ESTCARPMENT DATA, FIEL D CA IDRATION AND WIND t EL;,tAEPMTOT C tkyITIO

No.0I N-.2 UPWIND NEAR T1oWiND L AND DPI FLCAL DO/FP TOWTEP1IOL AWlOT L

A IR TEMP. I AR TEMP.2 HEIGHT/LENGTH PATH(riteol ooo PooV tO "I1 L =1
141 1 121Y04 1421 02 291 5 0.183 IDS -0.009 0 0501 0 5/ 50

" SYSTEM HOUSEKEEPING PARAMETERS TRANSLATED INTO ENGINEERING UNITS.

MANURE FLAG ERROR COUNT DATA BASE OI .AEE DV VOLT REF .0EV ZERO REF .000 AC.Vl 001 LTID A[ 01.00 F LOT AC ( ft O. A E

(NootT (No NILATO N)NTA 5IMT.OVT DO(o TOOP T 00 2V) TN .)tSVt (No iL!o PAL It

" ODSEAVED MICOOMETEORMLIFILAL PARAMETERS (INCLUDING OHEAFB4000 CAL. AND ESCARPME NT COARECTITLNS)I RRNoATLI' TNTl EN'wFf UNIT ALi. j.

RIO TEMPI1, WIN1D.SPOEDO DEW POOINDI TM.TUT I WIND DIRN PATS 0R 1, T ROD 10A' AjT_ 1 (HP M %1 AL 1OME

12.190 6.1 I 46 AD OIAT 11 1 040 1 o.E I T 3 6 0

AIR TEMP.? WIND SPEED;' DEW PUINT2 TFP.TRMC.2 0101 TROOTE BAR IATS
( is) IMTriee/o c (CLsoo 1 le.M-23 Mee IO~ ML o1or

12 1 5.95 10.4 0 DAFA 0.02 lot-, 20

" ECELUATED MIl~koMETETTAOLDCIGRE ('ARAMETERS:

HEIGHT, CI PU1TEMPI VIO.TEMP. FT.I IADS.AUMID.I ROL.HUT910.I OPELKotMID.T CI PV O A I" P.tE PRO Alt TIoL 50 L
Retpr;II (CIN .C Isoo OrK

0  3) (H/O (Peret I R.9 MOto. 'tVto y 9>
19.35 02.320g 13.545 117 9.6100-0 89.06' 71K 13 TA )o TA 3Q,0 N N. "AA

HEIGT II 2 1 POT11.IEMP .2 OIR.EMP.2 VIPO TEMP ARO.HUMTD.2 REI..HUMID 2FPEC 911910) 2 SAPk ORE s 4,AM'E. t 1
(Mte. _) ~ soN I ~ O~N (Ce~ooN (EIS 3er cot tM q .MtL SOr .o I0o IOT IN 1 .

9 2l0 Z'.39F2 13.648 13.23 9.626E1 3 T1 PH62 7 .IE0 02 o4" LA ST, I'l LAT

" CONTINUED DELTA

PRINT DATE. Ii
RON NUMFFRT: 29050700430 MARINE SUREACE LASER DATIA AROLL 100 EAJ , tLItANNI C' , M
START TIME: 4:33: I PS ORE MEICROMETEOAOCOOP DATA ROVERWNOA N PEL IL 0 o" 1
ANT DATE. 31 ri~ 1979 (DAY 123 SAN NICOLAS ISLAND, NOE MEENI ATA .R 1 .LPP L 1 At CUR 16 NIA LSE

" PROFPIEE CRECOLAT IO[NS RAYED ON ABOVE ODSFRVED AND CAL CUL ATE D VALUES (BUS I NILEE,09231

FLUX PARAMETERS PRIIT ICESL P

STRDll ITY TU P,-ITOWNI SCAL ING PARAMI 10N0 PARTIAL DORIPAT1IFO ._I NCL W TH (HIPLH C I

LRAD RICHARDSON NUMOTFE MOMENTUM PLUM ERICTION VELOCITY OTOLN1AL I(TRM.DNDI - oLOAL F ORM N sLOPE'

-0.069 AT GMH -3.IEC-02 1.D102E/01 00 ".22(1, 2L1I 10-N21

GFE(MET R IC MEAN HETORGT HUOMIDITY F1.00 SCAL ING SPECFRUMD N'WIND WOE L~s, tIN :EEtr
(M eter") GM HE T1072)t0/2 (Kg/secM (K) qR/04 IT Z-AIIGHTPFElIfM t I AHE 1t,ATPE I'M PT A'iN

12. 99 1 41F- r, -7.1 70-05 040 /D07 2 ~ l ., .1 1:
WSSLOP) 2 'VF 00

7/k AT ERR LOT.HEAT FEUD
-T 00 1att/eM2) SCAt ING POT TEMP N'S EL Aril-1K . Eqk N- OP1l ASOOO Q6

3.40 01 (Eel Ot) /'t 00 e H(0 IA tMl Ao,

I70 AP 03 'I)M TER -0I.0;0? 009/07' 0 S,' Do " PSI P -L,

0 Ta TO , N N EAT FT 1(0 S t FlE OPT Oil 13

I/C AT ZT 71.04F ID ROUGNEPSS LENGTH N'P(TT TEMP toeoot1-PITN09 'eIo
O 0(01 (Meter) ? H I TM.tr_ HItT M eo o'

SEM AND ,OLAR HEAT FEUX 5.019E0M DP);TD: -O Fi 2 IE TO rTP

7/1 AT /2I Wat/m2( 0l ',' nPE 5 APE M1
-I 05 l E 0 1

DRAG LOEP .T 10 METE'S LOTMP IRtO (k, 2, 3'
MONT N- OI'IMOV I IN0,T TOTAl HER DIUDGL T EI(0 IO CeO eoN, O O Mi C A.
tIeterno (Watsi. 

No TAt: NN

-I 1117P, 021 4.940 TI NTTT' 11 O 1 i

FSOIl AT I0 0,,I.00~l1002 BOWE N RATIO
.0'10 AT 27' I 239 IoO~t
PrIOAT 1 09402 0.0509

S? A071 0 0100444

* (,NPRAI LONSTANTS MpE E;L[LLAN) too,

000 P00900 ILOAVITATTONN PROFPIL PtIOF I L F EE 1 K) BUDOE

LOANSTANT I 0CALERTIM TO Poll ANDTI TOR.SC HMIDT SON NEAT MOISTURE AIR 01001T0
(N """" to H~ 20 NME NIMF IRANSE LOOT TONF GOTEOiO

O 4 9.20,0 0074 0 .24 A.2-3 132 SI22

* ER NOo 1. 4TH SI ) CTE If TElAT

501 OR8' op AT K
4
/t9 WATER OAT 00041 PAI

tIt . I I

O ElIN 000 ON NEXT PR03 78



RUN NMBER, 79R5030434 MARINE SURFACE LAYER PRINT DATE' !I1 JUN 190START T IME: 4,33 .I PST 0R0L MICROMETEOROLOGY DATA SAMPLING RATE (ALL CHANNELS): 6/Mmn
START DATE: 3 Ma y 1979 (DAY 123) SAN N ICOLAS ISLAND, CAL DATA4 AVERAGING PERIOD: 30 Min

ESTIMATED MICROMETEOROLOOICAL PARAMETERS AT TEN METERS.

AIR TEMP. MIND SPEED DES POIMT TEMP.STRUC. BIAR.PRES. RULE MI1. TEMP AIR-STTEMP POT-MT TEMP VI1R-WI TEMP V.POT-UT TEMP
(Ce~ie Mtrse (Celius-) (Re. IM-2/3)(IMillibar( C Ielgs (Kel1v In (Kel vi) (el vin) (Kelv in)
12.279 5.90 110. 47 NO DATA 11(5.11 13 .366 -(.087 -0 99 a .26 9 0. 367

HEIGHT POT.TEMP. VIR.TEMP, U.POT.TEMP. ARSHNUMID. RELNHUMID. SPEC.HUMID. VAP.PRES. .SYAP.PRS. REFINDES
(Me ters) (Ce Is Igs) (CelsIve) (Celi.us) )0g/.3) (Percent) (Eq/Sql) (MillIburs) (M I 11l1be.r) (el. .uM -2/3)
1Q0.1a0 1 2.377 13.63$ 13.733 9.634E-03 08.73 7.813E-03 ( 2.691 14.304 NO DATA

e SUE AERODYNAMIC CALCULATIONS OARED ON ABOVE ESTIMATED VALUES AT TEN METERS (FRIEHE ET NL,197R':

INF ERRED ELUX PARAMETERS INFERRED INFERRED REAR VERTICAL

STABRILITIY ).-UP,--DOSWN) SCALING P ARAMETERS VEL OC ITY COVARIANCE MISCELLANEOUS

ORAD.RICNRDSON NUMBR MOMENTUM FLUX FRICTION.VELOCITY WITH LONG. VELOCITY AIR/DENSITY
(+ 5 t.bleA-Unsn.ble"( (Nt/.2) IMeIers/see) (Mter2/seel) (Kg/n3)-0.167 AT IONM -4.52E-02 1.914E-01 -3.662E-02 (.2331

GEOMETRIC MEAN HEIGHT HUM I DITY FLUX SCALING SPEC-HUMID. WITH ABS. HUMIDITT AIR SPECIFIC HE AT
Mee)CMH.(2IeZ2I1/2 (Kg/sen .2) (Kg/Kg ) (Meteor EQ /see n3( (I TeaI/Kg Eel .)

(2.99 1 .57E-O5 -6.672L-IS 1.575E-I5 2.4(69E 02

Z/L AT GNH LATHEA1T FLUX SCALING POT.TEMP. WIT H POY.TEMPERATURK SAYER LAT.HEAT YAP.
-8. 189 (W ",s/.2) ""1 , in), (Met"e r RI/ see) (ITc.I./Kg(

3.809E 01 -3.005E-R2 7.441E -03 5.9037E IS
l/L AT 10 METERS
-01246 SPA HEAT FLUX ROUGHNESS LENGTH VAP.PRES.AT WT LEVEL

(W. tts/n?2) Moe-r) (Mill1 Ibt
MONIN-ORUEHOY LENGTH 9.2800 1 .270 E-D5 15.378
(Meteors )
-6.862K 01 SKY AND SOLAR HEAT FLUX DRAG COTF.AT (0 METERS ABSSNUMID.AT MT LEVEL

IW.tts/n2) (DIt..nsinnless( (Kg/etS)
1.26E XI 1.025E-03 1.16 3E-02

TOTAL HEAT BUDGET FL(IX BAR.PRES 'AT MT LEVEL
(Wattst/n?) (Mmilbar)
6.10K RI 111,6.31

ROSEN RATIO

0. 239

"MEASUIREMENT ERROR ANALYSIS OF PARAMETERS LISTED IN PERCENT MEAN ERRIG. AS COMP UTED FROM CONSTITUENT MEASUREMENT ACCURACIES.
T OP ROW MRE PROFILE ERROR VALUES AND BOTTOM MOM ARE RULE AERODYNAMIC ERR OR VALUE S. ALL VALUES ARE APPROXIMATE AND ARE *+or-*:

t;RAD RIC. Z I/L MOMENTUM LAT.MEAT SEN.HEAT SKY RAD. TOTAL MEAT ROSEN FRICTION SCL.SFKC SOL.POT. ROUGH. DRAG
No AT ,TON AT 110N FLUX FLUX PLUS FLUX FLUX R ATIO VE LOC ITY HUMIDITY TEMP. L ENGTH COEF.

220% 220% 191% 206% 176% l1% 145Z 382% 91% 116% 85% 111% 102%

101% l01% 46% 48% Fa9n It% 35% 1511% 23% 71% 132% 435 40%

"CON4TINUED BELOW

RUN NUMBER: 7905130430 MARINE SURFACE LAYER P RINT DATE: 11 JUN 190
S TART TIME: 4:33: I PYT ARL MICROMKTEOROLOCT DATA SAMPLING RATE (ALL CHANNELS): 6/Mmn
START DATIE: 3 Map 1979 (DAY 123) SAN NICOLAS ISLAND, CAL DATA AVERAGING PERIOD: 30 Min

"COMP OSITE PROPILE AND RULE AE RODYNAMIC DERIVED PAR AMETER VALUJE MEIGHTEID AS A F UNCTION OF THE ABOVE RESPECTIVE MEASUREMENT ERRORS
WITH THE LOSER LIMIT IF T HE CORRESPONDING MEASUREMENT UNCERTAINTY INDICATED I N 1 1

FLUPARAMETERS

STABILITY (UP,- DOWN) SCALING PARAMETERS

GkRAD.RICNARDSON NUMBER MOMENTUM FLUX FRITCTION VELOCITY
(N:StabIe.-nUn stalblei IT/ ZI (Mter/
-0.123 10.0 21 AT COit -4.24E-102 I6.IE-R21 1.851E-0I ([6.IK-0JI

GEOMETRIC MEAN HEIGHT HUMIDIY FLUS SCAl 'NC, SPEC.HUMID.
(Meter) OMH-t71e22)I/2 (Kg/s0c n21 (Eq )g

ilL AT GH LAT.HEAT FLUX SCALING POT TEMP.
-0. 141 ,(1Q 21 11W1tts/n"2 (Kelvin)

3.OI E 01I(2.DE-.l( -2.149E-02 12.0E-021
l/L AT 10 METERS
-0 1R 11to.02 1 SEN.HEAT FLUX ROUGHNESX LENGTH

MONIN-0D(JRHOV LENGTH 6.52E II (3.0E.0B1 0.55K-IS0 E-S
7222E OF SKY AND SOLAR HEAT FLUX DR1AG COFFEAT 10 METERS

TOTAL HEAT Se)DCET FLUX
MWat t s /.n?
5 86K RI 13.RfnOI(

ROTN 1001

* ~ ~ ~ -.-. aei I f: . Fe:)DYNAAIC DFRIVES PARAMETER VALUES AS COMPUIRD VIA TN) STANDARD DEVIATION FROM EITHER THE
- ~ ~ ~ ~ ~ v ., A'uFR " )(FRIAINtX VALUE (WHICH EVER ABSOLUTE VALUE IS LARGER). ALE VALUES ARE

A.. .S IS Sqt &AD IlITA HEAt 100SIN FRICTION 511 SPEC SCL_ POT. ROUGH. DR AG
o):: RAtIO VVIDITY HUMimiiY IME LENGtI4 I JEF

11 liS 527% (0% 3% 60% 7%



MARINE SURFACE LATER MIC~onMETEOROLOGICAL EXPERIMENT

NAVAL RP'OEANLH LAE-ORATORY
ATMOSPHRIC PHYLSICS BRANCH

NARNCUpm ,N A RL',HIIC EDEARH STATION
SAN NTLZ;AF. ISLAIND, CALIFORNIA

* NilLR(JME 11 [GAOL OGICAL DAT As

N10 UMBtS FL 00 RINTSDATE:N II JUN 190

TIART InL 3 20 i'Ll 1 DA, AMPLING RA.TE (ALL CHiANNELS): 6/Min
loN-I IM, * T3L PS)u DATA AVECRAGIN PERIOD: a0 No

ART I'ATL 3 Mo 'yS (LAY 110 tNOMENCLATURE: Ifl.PPER LEVEL, 2-LUWER LEVEL

A- IN; LINSi RAW DATAV (AVLTOAE SILL'.

No IIL N-02 toL N-1L3 N-041 N-.05 No.06 14-17 NoDAe MIX0V F A TM'p.,RLL T(PFTT.?SW P1)15)1 D)0W P51N1 WIND SPEED) WIND SPEED2 BAR.-PRES.D SKLT RAD. WIND DI1R.
L) TLL 0.L001 51% 171 3 0 95 3.072 4.966 -0.050 5.664

1.1 :13 N.? N".1 No.4' No .16 No.17
I, l M" I) N' ,I I AFLLLNLU Al:, VT'I (AGE MANLIAL F1, NC Z. .1FF SP'ARE A SP ARE B0 VOLT.REF.o

.1 3.9 2% .11 0 (Jl 0 .001t 3.0a(1 6.205

o Wi. ONNiL RAW DATA LAVERAGEI: E LLFVRPMFNT DATA, FIt(lD LALIBRATION AND WIND SPEED ESCARPMENT CORRECTIONS:

N:..P19191 NEAR tIPWIND L AnD DPILCAL DlPETA WEIEFCAL WSIEC W52EC
.I2 FV I: CI 'I) 09)2 IL1.I NGLIR PATHI~~oIoot, (Volts (Volts) (Coeff.)I (Cc . f.

Fill0., 12 139' -1! a 0 11It -0.D.09 O .0 0a000 a.99? .5

.':.[1 I:F.L% ILP1INC. PANANL TCRS 16459, A TED TO1 DNLINI ERI Nu UN IT'

rAIRI : A ("I5 LINT DATA :F ( 0 StF5 VIOL) REP .5Ev ZERO DEE .EV ACVO)LT.FLUX AC FREO.FLUS AC VOLTAGE ACFREQUENCY
on Lo a'No c.,F. -F' ALN,, 01.55) BEt)! 1 01154) (No.1 002VF (No.IS! o.>HY) (SAC) (HoLIl 15. a 0 D 0 15.2 5.79

d I: Mil'. W~ NI LFVIL o.L I'AkoAhE TEL'S I N~(II tLINC, THE A01011S CAL . AND ESCARPMENT CONNECTIONS) TRANSLATED INTO ENGINEERING GNUTS:

rI AI) SP)L) LW FI IMP VILLIWIND DIN. 1RNPNES.I TNTK NAT.) DUE,11 IT TEMP MEAN.AIR TEMP
... tV.o F,L.0 ~ '.t I>0 Lhill bpo. IoojrL ItOo ( CeWos (Kel1 n

92 LL4? NIL ITA 317 5 1014.39 6.9SE 00 13.360 205.54

Aw p INO 'Po2 LI R Pl', TOM IT). I TABL'E BAR .PRES.2
.IT , I l ,., e o 2,9 ~, MU 0 1o. 41ep
9' ..! tol oAA -0 07 1154

NIL ''iMEt .16(1' TOIt AL ID10AME TLNF.

i1 ET TkM' I III0 TIMP I I ill IIMP I AbS1 01491.1 10C0.HUMID.1 SPEC.HUMID.I VAP.PNEX.I S.VAP.P0ES.I REF.INDEX I
Fo''.,,,F ,F~nO'F I2~oso (Kg/NA) 1~ret (Kg/Kg) ;Mollo1ar1 I )I~P TKel.oN-2/3)

3. 4 . LI v5 9. 61) 34E -03t 87 7.0201E-0 12 -694 '4.309 NO DATA

')I 2 I TIE 2t V PT!l TEMP 2 105 tilIMIS.? RIL (01191.2 SPEL.HUMID).2 VAP.PRES.? 5.VAP.PRES.2 REF.INDEX/2
,...o.FFeov.,LN~ooo RVn ( P-rI-1o) (Eq/Kg) (Nollo~ar It ""1o (0ar I~IIM-D/3)

F' ~ ~ i r1F IF .' 1 42 'tI- RI 23 7.T2RE -23 12 720 1M4N16 NODATA

PRINT DATE: IT JUN 190
kL. LI' 1 4 Ja (000 MAR INEC ,OLNEAC)I LATER DATA S AMPLING RATE (ALL CHANNELS): 6/NONn

LE F .' 3In PT NRL MILN0METEURGLXGU DATA AVE RAGING PERIOD: 30 Mn
'TART0 DATE 1 MooI 979 FOAL L 'o SAN NICOLAS ISLAND, CAL NOMENCLATURE: I'UPPER LEVEL0 2-LOWER LEVEL

oP''-L TL 04/IPLAIILINo, BS FD ON ABOVE U10SERVLD AND CALCUlATED VALUES IBUSINGER,197A):

FLUX0 PARAMETER'; PROFILE SLOCPES

S.TAIL IT, )oU')LP'OWN) STALING PARAMETERS PARTIAL DENIVATIUCS Io=INCR.UITH HEIGHT)

(1 NA II HAN 10t NL~IB 111 110111 NT))M FL') FRICTION VF).OCITT GENERAL FONM:DN/DZ= GENERAL FONRM:'N'SLOPE-

N-o.SP-'~otDP hN>? (Mtc s/-) ~ I(NI-H2I)o'ILno)27( INZI'PSII'LNZO'PSIII/
-T08 ) 90 L 9000?I.47E0 )ZI Z2)I/21 IN)-2

I LIMI (AlL. NIAN (0(1)! FRLIMIDI)T FLU1X STALING SPEF..HUND. R=WIOS SP EED (M/-e) N-WIND SPE[ED (Miser)L
Ivper MAIFI/L/ IHgO(e N

7

!_l (Eq/Kg) Z-HEIGHT LM.t#'s) 2;HDIGHT (N) V.r il
I?/ I!IF-uLl -7.251E-07 OWS/D7- 1.9lE-I? PSI!PsI

/,I t CM L~.,tET FLX 'S SLOPE- 3.21E 00

-1.91 LO"tt/n2) SCALING)POT. TEMP. N:SPEC.NUMIDITT (109/Kg) N.SPEC.HUMIDITT ,(10/1091
2l 7FFU (RN IOON. 7HEIGHT (Meters) 2-HIGHT (M ' VeIro oos

"LAT 11, MI TEA', '?.251E-03 DSH/DZ -R .92E-06 PSI-PSI?
-0 3 7), F N HEAT FLUX SIH SLOPE" -7.4/oF Di

/01l A) 21 I T13E 0 0 ROUGHNESS LENGTH N'POT,TEMP.)RPDUINI N-POT.TEMP.)K*hoRN)

TL I"/ M't.) 2- HEIGHT (Net1-) 7-HEIGT 41LI Vert.Amos
SKY AND SOLAR HEAT ELUX 9 .487E-07 DPT/D2- -8.92F-I4 PSI-PSI2

/2) AT/2 Watts/n?') PIN SLOPE- -7.N1tE 01
u370) e1 NS 00a

DRAG COLF. I METIERS NLN P-RU.KM2/3)

"'0IIN )F OBOIHILSj I F NtIH 1)136) HER) BUDGE T FLUX )Di~,e'Nso-le.-) -HEIGHT IN)Se.Ao
iM-tNPS LWotN/Q 51 PSINON

-1.12C12 .t571 III CT;? SLOPENNO DATA

F.!! ~ ~ ~ -1,1 A7) .t'oI BTbN RAI)10
PSI)AT 2 0.3332 t, 1-ot,

1 )1 At 71' 2.228317 11.114)
PSI At 72_ 9;Un . 21

- ITtRAL I.UN',to3NT': MISCELLANEOUS

SUIN RNAN (RNITATIIL)N PROF It"P PROF IE F l R0 NU SUR
I)))NF,)IAN)I A!:CP0 FRATTION TUA PR ANDIL T)010 SCHM IDT ItEN HEAT NO SIYURE AIR DENSITY
INn,,I _tos IN/,rp 2) NUMBE4R RUMblER TRAN5F CoLF. TRANS.F.COEE isg/ .3
V1 4 9.799 0 .74 (.74 I1.92EF-UA I.2F 1.2332 . 1M7

RET~ RNAL N)0102i AIR SPECIFIC HEAT
Aso.~ Iotttoe~~ t feN~~~ oP-RPiP SL~p. and/., ParIL~l( Deootoe .lr/E EelX,.)

!on)'. te_ IN *ott'PoprsPoNt.4b69E RD1

'OiL H,.0 On I3 10/11" WATER LAT.HERY VARI.

P903E It5

* ''OO -ooL'.10.0 0



S----- -

RUN NUMBER: 7905030500 MARINE SURFACE LAYER PRINT DATE: 11 JUN 19 R0
START TIME: 5: 3:20 PSI NRI MICROMETFOROLOGY DATA SAMPLING RATE (ALL CHANNELS); L/Min
START DATE: 3 May 1979 (DAY 123) SAN NICOLAS ISLAND, CAL DATA AVERACINC PERIOD: 30 MI.

N ESTIMATED MICRUMEIEOROLOGICAL PARAMETERS AT LEN METERS:

AIR TEMP. WIND SPEED DEW POINT TEMP.STRUC. EiAR.PRES. BULK WT TEMP AIR-WT TEMP POT-WT TEMP VTR-WT TEMP VSPOT-WI TEMP
(Celsius) (Meter/se() (Celsius) LKeX. M-2/3) LmNlLbDaCI LCesIus (KelvIn) (Kelvin) (Kelvin) (Kelvin)
12.381 5.82 10.50 NO DATA i015.39 13,360 -0.979 -0.881 0.379 0.477

HEIGHT POT, EMP. VIR.IEMP. V.POT,EMP. ADS. lIUMID, REL.HUMID, SPEC.HUMID, VAP.PRES, S.AP.PRES. REFINDEX
(Metets) (Celsuus (Celsmus) ICelsius) (Kq/n3) (Percent / (Kq/Kg) Miliars) (Millibars) LXeI.iM-2/3)
10.00 12.479 13.740 13.838 9.650E-0. 88.29 7.827F-03 12.717 14.404 NO DATA

fBIt K AERODYNAMIC CALCULATIONS BASED ON ABOVE ESTIMATED VALUES AT TEN METERS (FRIEHE ET AL,197S):

INFERRED FLUX PARALFTERS INFERRED INFERRED MEAN VERTICAL
STABILITY ( =UP ,-DOWN) SCALING PARAMETERS VELOCITY COVARIANCE MISCELLANEOUS

GRAD.RICHARDSON NUMBER MOMENTUM FLUX RICTION VELOCITY WITH LONG. VELOCITY AIR DENSITY
.L Stable -- L)Uns able) (Nt/n2L ( Meters/sec ) (Me er 21/sec 2 " (K /M V

-0 .166 AT CMH -4.2 4 E-02 1 .85SE-1 -3.439E-02 1.2330

GFOMEIRIC MEAN HEIGHT HUMIDITY FLUX SCALING SPEC.HUMID. WITH ADS. HUMIDITY AIR SPECIFIC HEAT
((Yete,) CMH-)7l1Z2)I/2 LEA/sec n21 (Kq/Kg) (Meter Kg/ne .3) ITcal/g Eel, )

12.99 I,52E- 05 -6.64RE-V9 1.520E-of 2.4169E 02

Z/L AT GMH LAT.HEAr FLUX SCALING POT.TEMP. WITH POTTEMPERATURE WATER LAT.HEAT YAP.
-0. 188 (Watts/m;) (Kelvin) (Meter Kel./e ) I(TcaI,/K' )

3.76E Ol -3.65E-02 6.722F-03 590O31E I5
Z/L AT 10 METERS

-0,145 SEN'NEAT FLUX ROUGHNESS LENGTH VAPPRES.AT WT LEVEL
(W.tts/m2) (Me ter) (MIll I bar )

MONIN-OBUKHOV LENGTH A.39F 00 1I IlE-O 15.376

-6.915E 01 SkY AND SOLAR HFAT FLUX DRAG COEF AT I0 METERS ADS.HUMID.AT WT LEVEL
(Wa Is/ *) (I I-mensnnle-c) (K/c])
6.99E 00 1.014E-03 1 163E-.2

TOTAL HEAT BUDGET FL1X BARPRES.AT AT LEVEL

(Wa tIs/m 2 (Millibar)
5.30F 01 1 016.59

DOW)N RATIO
(nu cYLt..

0 223

* MIASUREMFNT ERROR ANA YSTS OF PARAMETERS LISTED IN PERCENT MEAN ERROR AS COMPUTED FROM CONSTITUENT MEASUREMENT ACCURACIES.
TOP ROW ARE PROFILE FRR(LR VALUES AND DO TOM ROW ARE PUIK AERODYNAMIC ERROR VALUES. ALL VALUES ARE APPROXIMATE AND ARE "nnr-

GRAD.RICH. Z/t MOMENTUM LATHEAT SEN,HEAT SKY RAD. TOTAL HEAT BOWEN FRICTION SCL.SPEC SCL.POT. ROUGH DRAG

NOAT GRH AT IOM FLLX FLUX FLUX FLUX FLUX RAIIO VELOCITY HUMIDITY TEMP. LENGTH LOEF

292% 292% 236% 240% 240X 15% 1A5% 479% 118% 122% 122% 138% 236%

1037% I87% 46% 48% 115% 15% 39% 163% 23% 71% 138% 43% 40%

CINIINUD BFLOW

RUN NUMBER: 7 A0503SOX MARINE SURFACE LAYER PRINT DATE: II IUN 1980
START TIME: -: 3:0 P;T NRI. MICROMETE)OROLOGY DATA SAMPLING RATE (ALL CHANNELS): 6/Min
START DATE: A May 1979 (DAY 173) SAN NICOLAS ISLAND, CAL DATA AVERAGING PERIOD; 30 Min

C)MPOS((F PWF) E AND DIT K AERUDYNAMIC DERIVED PARAMETFR VALUF WEIGHTED AS A FUNCTION Of THE ADOVF RESPECTIVE EA iUREMRNT ERRORS
AlTO IHE LOWER LINT UM ITli CRRESPONDING MEASUREMENT INCERTATNTY INDICATED IN I

FLUX PARAMETERS
STAI:II ITY =UP,-DOWN) SCALING PARAMETERS

TOAD R ICHARESOIN NLMEFR MOMF NTllM FLUX FRI CTION VELOCITY
I table, -Unstab),) (N) /N Leter s/se L
-0 134 bOL AT EM)) -,3 OLE 02 L.OE-00 1,755F-I Lb.OE-121

LFOMITRIE MTAN HEEllHT (11MIDITY FLOX (LEALINL SPEC.HUMID.
(Meter) GMH NIdI'll/. )(q/sec L)g/Kg)
2 99 I 4SF-IS ,IE-06( -6.971E- 05 13,1I -05)

i/L AT SNMt LA) HRAT ELUX( SCALING POT.TEMP,

-' .(I (2 0;att 2/2 (Kelv in
3 59F /01 ;l.OEnOII -2.0SF6-OP [1.OE-02

Z/L AT L0 ME TFRI

1.118 L0 02) SENOHLAT FLOR ROULGLNLSS LENGTH

MUNIN-ODUHOV ILFNTIH 6.04F 00 3,0EI001 5.53F9Et- 16.OEO -l
(Meters)
-S. 497E L SKY AND 5OLAR HEAT FLUX DRAG CEF AT 10 METERS

(Watts"/. (Meters,)
6 99E OX (4l[nIl .IH. 14.0E-041

TIIAL HFAT BDGET FLUX
(Watt s/c)
I.00 Il 1I It.+011

IOWLN RAT ;1)

0.177 (0,081

DIFERENIE PETTER THE PROFILE AND DUIK AFRODYNAMIC DERIVED PARAMI TED VALUES AS COMPUTED VIA THE STANDARD DEVIATION FROM FITH R THE
AOVE WEIGHTED COMPOSIT VALUE LR MEASUREMENT L)NCFRTAINTY VALIE (WHICH EVER ABSOLLTF VALUE IS LARGER). ALL VALU(ES ARE
L ITED IN P ERCENT DIFFFRENEIE AND ARE "no-:

GRAD RICH. Z/L MOMENTUM LAT.HAT SFN.HEAT SKY PAD. TOTAL MEAT POWEN FRICTION SCL.SPC SC) POT. ROUM. DRAG
NO.AT GMH AT tOM FLUX EIOX FILX FIUX FLUX RATIO VELOCITY HUMIDIIY TEMP. LENGIH ((RE1

32% 30% 2(5 17% 64% 0% 21% 57% 21% 9% 70% 9%

FJNTI CF DATA RIN X



MARINE -'FACE LAYER MICROMETEOROLOGICAL EXPERIMENT

NAVAL RSEARCH LABORATORY
A TMOSP HERIC PHYSICS BRANCH

MARINE ATMOS-PHERI RSARC ST ATION
SA IOLAS ISLAND, CALIFORNIA

. . .* MICRONEYEOROL.OGICAL DATA ***

NUN NUMBER: 7905030530 PRINTSDATE : II SUN 1980
S TART7 TIME:% 5:31:40a PSI DATA SAPLING RATE (A LL CHANNELS): 6/Moo
END TIME: 6: 3:50 PST DATA AVERAGING PERIOD: 30 Mit

START DATE: 3 May 1979 (DAY 12.0) NOMENCLATURE: I.VFPFR LEVEL , 2-LOWER LEVEL

ANALOG CHANNEL RAW DATA (AVERAGE VDG):

No.00 No.01 No.02 No.03 No.04 No.05 N..06 N..7 No.08 N.09
VOLT.R EF.A TEMP.STRUC.I TEMP.TRUC.? DEW FOINTI DEW POINT? RIND SP EEDI R IND SPEED? BAO.PRES.2 SRT BAD. RIND DIR.

6.205 0 .00 0 .101 5,.142 5 .154 3.429 3.379 4 .9 91 0 .046 5.097

No.10 No.11 N*.12 No.13 N-.14 No.15 N..16 No.17
BULR WT TEMP AC FREQUENCY AC VOLTRGF MANUAL FLAG ZER REFI:. SPARE A SPARE b VOLT.REF.B
3.705 3.933 2.521 0.081 0.00, 0.0 01 0.001 6.2 05

DIGITAL CHANNEL RAW DATA (AVERAGE): ESCARPMENT DATA, FIELD CALIBRATION AND WIND STEED ESCARPMENT CORRECTIONS:

No.1 N-.2 UPWIND NEAR UPWIND LAND OPIFCAL DP2FCAL WTBFCAL WOIEC WS2EC
ATMR TEMP.I AIR TEMP.? HE IGHT/LENGTH PATH)Met.-s) (Volts) (Tollts) (Vol ts) (Cod. f) (CGoeff.)
1411 122775 1421 123797 0 .183 IT1 -0.0a09 a0.000 0 a.0 00 0.992 O,.952

oSYSTEM HOUSEKEEPING PARAMETERS TRANSLATED INTO ENGINEERING UNITS:

x ~MANUAL FLAG ERROR COUNT DATA RATE VOL T.REF.DEV VOLT.REF.DEV ZERO REF.DFy AC VOLTEFLUX AC FRESEFLUS A C VOLTAGE AC FREQUENCY
)N.sc...I No ..ca.s N osratns) A)N..OISV) B)No.).005V1 INo,).112V) ()No.)SV) No08) (VAC) CMo)

0o 0 10 D , 1. 59. 93

oOISFRVED MICROAETEOROLOOICAL PARAMETERS (INCLUDING THE ABOVE CAL. AND ESCARPMENT CORRECTIONS) TRANSLATED INTO ENGINEERING UNITS:

AIR TEMP.I RIND SPEEDI DEW POINTI TEMP.STRUC.1 RIND DIR. BAR.PRES.1 SET NAD. BOLE WI TEMP REAR AIR TEMP
,Clos )Mtr/e (Celsoos) ( .).lxoM-2/3) (DeqTrue) (Millibar) IWatt/.2) (C.lsoos) (Rein)

12.277 6.61 10.30 NO DATA 31F3.3 1 0 14.78a _6 .3TE 00 1 3.3= 285.489

AIR TEMP.? WIND SPEED2 DER POINT? TEMP.STRUC.2 TIDE TABLE BAO.PRES.2
(Celsous) x (Mtrsc) I ulos) (Kel-M-2/3) (Meter MDL) (Millibar
12.380 6.36 10,40 NO DATA -0.16 1 01,5.87

oCALCULATED MICROMETEOROLDGICAL PARAMETERS:

HEIGHT , 21 POT.TEMP.I VIR.YE'MP.I V.POT.TEMP.I A145S.HUMID,I RELHUMID.I SPEC.HUAID.I VAP.PRES.I S.VAP.PRES.I REF.INDES I1
Ietwors) (Cel1so s) (Ceisos (Clsoous) gE/ m3) (Percot (Eg/Eg ) (Mollibar ( Molloib r) )eI.oM-/3

28.35 12.457 13.625 13'805 9.573E-03 RR.20.6a29 0 T 7.766E-03 2610 14.9 NO DATA

HEIGHT,??2 POT.TEAP.? VIR.TEYIP.2 V.POT.TEMP.2 ABS.HUM ID.2 NEL.HUMID.2 UPEC.HUMIl.2 VAP.PRES.? S.VAP.FRES.O REF.INOES ?

(Me Tr) (Celsioss (Celsoos) (Celic.s) K gE/om3) (Pr cet (EQ/EQ) (Millibar) (MoItob r) Kl (L.M -2 3)
9,.20 12.470 13.729 13.019 9,SRSE-03 87.69 7 .773E-03 I1P.63 5 14.409 NO0 DATA

* CONTINUED BELOW

PRINT DATE: I I JUN 1980
RUN NUMBER: 7905030530 MARINRE SUOFREF LATER DATA SAMP LI NG NATE (ALL CHANNELS): 6/Mit
,TART TIME: 5;33:40 POT NRL MICROMETEOROLOGY DA TA AVERAGING PERIOD: 30 Moo
S TART DATE: 3 Map 1979 (DAY 123) SAN N ICOLAS ISLAND, CAL NOMEN4CL ATURE: I-UPPER LEVEL, 2-LOWER LEVEL

o PROFILE CALCULATIONS BASED ON ABOVE OBSERVED AND CALCULATED VALUES (BUSINGER,1973):

FLUX PARAMETERS PROFILE SLOPES
STARO) ITT (t.UP,--DOWNI) SCALING PARAMETERS PARTIAL DERIVATIVES )n-INCR.,WITH HEIGHT)

CRAD;ROCHAROSON NUMBER MOMENTULM FLUX FRICTIONsVELOCITY GENE RAL)FORM:DN /D2;) GENERAL FORM: N'SLOPE-

)Stb"e,-Unsta BleI )Rt/ .2) Me terS/ted (Ni-N4211/1Lo( Z I/02 I)(LoO1-PSII-(LoO2PSI1/-...61 AT GH -3.77E-02 1.749E-01 (Z1.z2)1/21 INI-R2I

GEOMETRIC MEAN HEIGHT HUMIDITY FLUT SCALING SPEC.HURD. N-RN PE (M/secl N-WIND SP EED (N/ted)
(Meter) GMH-(010Z2(I/2 IKq/sec n.21 (KR/q) 1HEIGHT (MEers) 2HEIGHT r VetAxis
12.9 9 IT5E-O -7.S04E -5 OWS/Ol- 2.79E-0a2 PSI p I I

WS SLOPE- 2.29E 00
7/ AT GAN LAT.HERY PLUS
-0 .07 3 .Wa..s/.. SCALING)POT. TEMP. N-SPEC.HUMIDITY (Eq/Nqg) NRSPEC.HUMIDITY (Eq/ERq)

3.76E 0I (Rlss)2-EIGHT (Mters) 0-HEIGHT (M) Vert.Azos

Z/L AT IS METERS -l160 0D/DO -. 92E-5 PS-PI
-0. 057 SEN.HEAT FLUXS SN SLOPE- -7.66E 83

2/C AT 21 2.41E 00 ROUGHNESS LENGTH N:POT.TEMP,(Eeostt) N-POT.T ENM""el"l)
-0.104 (meters) 0-HEIGHT (Meters) 0-HEIGHT (M) Vert Ao,

SKT A)4D SOLAR HEAT PLUXS .,.117E-06 OPT/DO- -1.40E-03 PSI-PSI?2
2/C AT 00 (Wat ts/n?) PYR SL OPE- -4.89E 0i
-0.0a02 -6ISE DO

DRAG COEF. AT 10 METERS N-LoTEMP.S TRUC.)RoM"-2/3)
MOMN-OBUEHOV LENGTH TOTAL HEAT BUDGET PLUS (Dlsosicoless) 2-HEIGHT (MI Vert.Root
(Meteor.s) (Watts/s) 9'3(4-oH0 PST-NONE
-1.769E I2 3.17E RI CT? SLOPE-NO DATA

P811 AT 21- 0.277700 BOWER RATIO
I6 AT Z2 0.1 66193 (so colts)

PS12 AT 20- 0.178348 0 .064

P 8012 AT 
Z2- 0.100572

e GENERAL CONSTANTS, MISCELLANEOUS

VON RARNAM GRAVITATION PROFILE PROPILE RULE BULK
CONST ANT ACCELERATION TUR.PRANDYL TURSCHMIDT SEN NEAT MOISTURE AIR DENSITY
(Nc colts) IN/se. 2) NUMBER NUMBER TRANREC(-OEF. TRANSE.COEP. (Eq/sI)
0 .4 97959 d.74 0.74 0 9R2E-0I l132'E-.3 1.2333

O GENERAL NOTEl: AR SPECIFIC HEAT
Accoracy lmitation esceeded for sesreneoo of Profile Slope and/cr Partial Derivatloe. (ITc al./EKq ReD .)
Cespcttoo execcted By Loetlsof: 416SE M2

501-RHO. 0/- IRSE-I Eq/Eq. RATER LAT.HERY VAP.

I It.!. /Eq
1.9034E 0%)

* CONTINUED ON N1*1 PACE 82



RUM NUMBER: 7905030530 MARINE SURFACE LAYER PRINT DATE: 11 JUN 1980
START TIME: 5:33:40 PST NRL MICROMETEOROLOGY DATA SAMPLING RATE (ALL CHANNELS): b/Mn
START DATE: 3 May 1979 (DAY 123) SAN NICOLAS ISLAND, CAL DATA AVERAGING PERIOD: 30 Run

* ESTIMATED MICROMETEOROLOGICAL PARAMETERS AT TEN METERS:

AIR TEMP. WIND SPEED DEW POINT TEMP.STRUC. BAR.PRES. BULK WT TEMP AIR-WT TEMP POT-WT TEMP VIR-WT TEMP V.PO-WI TEMP
(Celsius) (Reter/sec) (Celsius) (Kel.xM-2/3) (Millibar) (Celsius) (Kelvin) (Kelvin) (Kelvin) (Kelvn)
02.367 6.39 10.40 NO DATA 1015.7R 13.355 -0.988 -0.890 5.362 0.460

HEIGHT POT.TEMP. VIR.TEP. V.POT.TEMP. ARS.HUMID. REL.HUMID. SPEC.HUMID. VAP.PRES. .VAP.PREY. REF.INDEX
(Meters) (Celsius) (Celsius) (Celsius) (Kg/#3) (Percent) (Kg/Kq) (M1llibar ) (Mlllias) (KXl..M-2/3)
10.00 12.465 13.717 13.815 9.587E-03 87.75 7.772E-03 12.633 14,396 NO DATA

B RULK AERODYNAMIC CALCULATIONS BASED ON ABOVE ESTIMATED VALUES AT TEN METERS (FRIEHE ET AL,1978):

INFERRED FLUX PARAMETERS INFERRED INFERRD RAEAN VERTICAL
STABILITY (-=UP,-=DOWN) SCALING PARAMETERS VELOCITY COVARIANCE MISCELLANEOUS

GRAD.RICMARDSON NUMBER MOMENTUM PLUS FRICTION VELOCITY WITH LONG. VELOCITY AIR DENSITY
b.'Stable,- Unstable) (Nt/M ) (Melers/nec) (Mete'2/sei) (Kg/ 3)

-0.126 AT GMH -5.3IE-02 2.074E-01 -4.301E-02 1.2336

GEOMETRIC MEAN HEIGHT HUMIDITY FLUX SCALING UPEC.HUMID. WITH ABS. HUMIDITY AIR SPECIFI: HEAT
(Meter) GMH=(ZIeZ)I/2 (Kg/sec n2) (Kg/Kg) (Mete Kg/sec n3) (ITcal./Kg Ke.1.)
12.99 I.72E-05 -6.737E-05 1.73_-a5 2.4(b)E 02

Z/L AT GOH LAT.HEAT FLUX SCALING POT.TEMP. WITH POT.TEMPERATURE WATER LAT.HEAT VAP
-0.145 (Watts/i) (Kelvin) (Meter Kel./sec) (ITcal./Kg)

4.26E 01 -3.40SF- 7.233E-03 5.903'E 05
Z/L AT 10 METERS
-0.111 SFN.HEAT FLUX ROUGHNESS LENGTH VAP.PRES'AT WT LFVEL

(Wants/MO) (Meters) (Rullbar)
MONIN-OBUKHOV LENGTH 9.03E 10 1.B40E-15 15.376
(Meters)

-8.985E 01 SKY AND SOLAR HEAT FLUX DRAG COE.AT 10 METERS ABS.HUMID.AT WI LEVEL
(Watts/nO) (Di.ensnless) (Kg/M3)
-6.35E 0 1.052E-3 I.163E-(2

TOTAL. HEAT BUDGET FLUX BAR PRESAT MT LEVEL
(Watts/MO) (MillbarI
4.53E 01 1016.98

BOWEN RATIO
(no units)

0.212

* MEASUREMENT ERROR ANALYSIS OF PARAMETERS LISTED IN FERCENT MEAN ERROR AS COMPUTED FROM CONSTITUENT MEASUREMENT ACCURACIES.
TOP ROW ARE PROFILE ERROR VALUES AND BOTTOM ROW ARE BULLK AERODYNAMIC ERROR VALUES. ALL VALUES ARE APPROXIMATE AND ARE "nor-

GRAD.RICH. Z/L MOMENTUM LAT.HEAT SEN.HEAT SKY RAD. TOTAL HEAT BOWEN FRICTION SCL.SPEC SCL.POT. ROUGH. DRAG

NO.AT GMH AT I:M FLUX FLUX FLUX FLUX FLUX RATIO VELOCITY HUMIDITY FMP. LENGTH COEF.

209 % 209 174X 201% 165% 16% 163% 366% 07% 114% 78% 107% 174Z

186% 186% 46% 49% 114% 16% 39% 162% 23% 71% 137% 43X 40%

CONTINUED BELOW

RUN NUMBER: 7905030530 MARINE SURFACE LAYER PRINT DATE: It JUN 1980
START TIME: 5:33:40 PST WRL MICROMETEOROLOGY DATA SAMPLING RATE (ALL CHANNELS) b/Run
START DATE: 3 May 1979 (DAY 123) SAN NICOLAS ISLAND, CAL DATA AVERAGING PERIOD 30 Mn

* COMPOSITE PROFILE AND BULK AERODYNAMIC DERIVED PARAMETER VALU(E WEIGHTED AS A FUNCTION OF THE ABOVE RESPFFTIV MEA,UREMENT ERRORS
WITH THE LOWER LIMIT OF THE CORRESPONDING MEASUREMENT UNCERTAINTY INDICATED IN I 1:

FLUX PARAMETERS
STABILITY ( UP,-=DOWN) SCALING PARAMETERS

GRAD.RICHARDSON NUMBER MOMENTUM FLUX FRICTION VELOCITY
(uStab I.,-=Unstble) (N/M') (Meters/sec)
-0.095 10.021 AT GMH -4.98F-IO 16.DE-021 2.00E-OI I6.IE-02)

GEOMETRIC MEAN HEIGHT HUMIDITY FLUX SCALING SPE.C.HUMID.
(Meter) GMH-(ZIZ)1/2 (Rg/sec t2' (Kg/Kg)
12.99 I.69F-05 I.OE-061 -6.0E-I5 13.0 05

Z/L AT GMH LAT HEAT FLUX SCALING POT.TEMP.
-0.111 10.021 (Watts/.2) (KeIwnn)

4.16E OI l OEnII] -I,970E-RO 12.0E-O21

Z/L AT 10 METERS
-0O.0S (0.021 SEN.HEAT FLUX ROUGHNESS LENGTH

(Watts/MO) 'Meters1
MONIN-OBUKHOV LENGTH 6.32E R0 13.OE00] I.545E-05 tb.OE-05)
(Meters)

-I.170E 0 RSKY AND SOLAR HEAT FLUX DRAG COEF.AT 10 METERS
IWats/l2) (Meters)
-635E 00 12.OE+011 (.S/YeIy1 14.OE-041

TOTAL HEAT BUDGET FLUX
(Wat 0t/MO)
4.30F 01 I3.0E+OI

BOWEN RATIO
(no units)
a.167 10.08

* DIFFERENCE BETWEEN THE PROFILE AND BULK AERODYNAMIC DERIVED PARAMETER VALUES AS COMPUTED VIA THE STANDARD DEVIATION FROM EITHER THE
ABOVE WEIGHTED COMPOSITE VALUE OR M-ASURFFNT UNCERTAINTY VALUE (WHICH EVER ABSOLUTE VALUE IS LARGER). ALL VALIES ARE
LISTED IN PERCENT DIFFERENCE AND ARE 'Her-':

GRADRICH. Z/L MOMENTUM LAT.HEAT SEN.HEAT SKY MAD. TOTAL HEAT BOWEN FRICTION SCILSPEC SCL.POT. ROIGH, DRAG
NO.AT GHN AT ION FLUX FLUX FLUX FIUX FLUX RATIO VELOCIIY HUMIDITY TEMP. LENIH COEF.

34Z 32 30% 7% 53% 0% 16% 49% 9% 2% 62% 9%

* mu sa~o. 3



MARINE SURFACE LAYER MfICEOMETEOROLOC0CAL EXPERIMENT

NAVAL RETEAACH LABORATORY
ATHMOSPHFR1IC PHYSICS BRANCH

MARINEF ATMOSPHE RIC RESEARCH STATION
SAN NITCULAS ISLAND, CALIFORNIA

40 MICRIIRRTE.OLTTEICAL DATA I

SUN NUMBER: 7905030605 PRINT SATE; It JUN 1900
START I ME; 6 4; 5 P,1T DATA SAMPLING RATE ALL CHANNELS); b/RM
INDV IME, 6134:10 PST DATA AVE RAGIN G P ERITOD; 30a Moo
STIART D ATE; 3 Mopy 1979 TDAT 121) NOMENCLATU RE; I-UPPER LEVEL , 2 LOWER LEVEL

" ANALOG CHANNEL RAW DATA TAVERAGE RDC~i

No.05 N4.01 N..02 N..03 No.04 N.5 No.06 1o.7 No0N.9
USJLT.REE.A TH.TJCITR.TO2DEPOINTI D _W POINT12 WIND SPEEDI WIN O1 PEEDO BARP . .R RD. WISDR
6.205 0.010 010111 5S12D 5.133 3.59 35 34 5:011 0,193 5.017

No,1 No.11 No.12 No.13 M1.14 N..15 N..16 No.17
PLK ST TEMP AC FRFSO6NLY AC VOlTAGE MANUAL FLAG 7ERO RE. SPARE A SPARE B VOLT.REF.B
3.703 3.R98b 2.522 0 , Of 1,001 0.0 a1 0.0 01 6.415

" DIGITAL CHANNFL RAW DATA TARERAGE); ESCARPMENT DATA, FIELD CALIBRATION AND WIND SPEED ESCARPMENT CORRECTIONS;

N' I N-.2 UPWIND NEAR UPWIND LAND DPIFCAL DP2FCS. WTRECAL WRIEC UDDEC

AIR TEMP.I AIR TEMP.? HE IGHT/LENGTH PATH(MiOeroI In) ( Ral) olls) IVotltsI (CaeffI . LCo.ff.T
1411 128752 1421 121849 0.183 1DM -0.009 0.011 0.01 a 19 0.952

S fYSTEM NUUSFRLFPLNG PARAMETERS TRANSLATED NTO ENGINEERING UNITS;

MANUAL FLAG ERROR COUNT DATA DATE VOLIT.REF.DEV VO)LT.REFDEV ZERO REF.DLV AC VOLT.FLUS ACFREO.FLUS AC RULTAGE ACFREQUENCY
(No. _anobI ~ (NoscanI TN .NCJO) ATMo..00SISRT BINoa.>.005V) )No.).RI2RT (NoISUT) INoIHoT TRACT I(HOT

I IR 0o 0T a a 1 15.2 59.99

* OPERVED PICROMETEUROLOCICAT PARAMETERS TINCLUDING THE ABOVE CAL. AND ESCARPMENT CORRECTIONS) TRANSLATED INTO ENGINEERING UNITS:

AIR TFMP.I WIND SPEEDI DEW POINTI TFHP.RIRUC.I WIND DIR. BAR.PRES.I SNT BAD. BULK AT TEMP MEAN AIR TEMP
(CeL.-os IHIn/er.Cesos ..p~M-2/3 ))IDeg.Tro)T ITMollob arI IWattO/ M2 I CelsoosT U(elonT
1:1.075 6.9't 10.15 NO DATA 3 15.6 1015.09 -OSpE ITI 1 3.353 285.290

AJIR TEMIJI SINS SP EE D? DEW POINT?2 TEMP STRUC.? TIDE TABLE BAR.PRES,
ITCelsoI It Teor/_*IT IIIIoon (.LI. M-2/3) TMet.r MOLT Mllbr
12.1T5 6.6% 1 0.27 NOT DAT A -1.21, 1 01 6.1 8

" CE,; CU) VIED MICRTT)YiLTEOROLOGICAL PARAMETERS:

HEIGHT, Z1 POT.TtMP.I VIN.TEMP.I R.POT.TIEMP .1 AftS.HUMID.) REL.HUMID.I SPEC.HUMID.l RAP.PRES.1 S.RAP.PRED.I REF.INSES I,
IMtos (Clot "~I,T'v ( I noI TI q/,3T pere-ot) IRS/KR) IMllolar) (Iollob.arT) 'K.1.oM-2f3T

189.3 5 T225 3.410 13.596 9.50IE-13 RR.6I, 7.698E103 S2 .515 1 4.11 NO'4 DATA

HEITGYT, 72 PDT.TFMP.2 VIR.TTMP. V.PO.TE.1MP,2 ABS HUMID.? REL.HUMLD.2 SPEC.HLIMII.2 RAP.PRES.2 S.RAP.PRES.2 REPOIHtED 2
(meter"s; (Cel1oo1 (Celos I els I T kq/.3T TPercrtT TKq/RgT (Nollolar; thllo,,barT T~I M-/3T
9./0 12.27', 1 S22 IT 612 9.521E 03 EAID 7 .70 9c-03 102. 536 14 ;3 NO DATA

* CONTINUED BELOW

PRINT DATE I I JUON 1980RUN NTTMbER: 7905030650 MARINHE SUR FACT LAYER DATIA SAMPLING RATE TALL LHA4NFLST 6/Mon
%TARTI TIME: 6: 4:I O NRI M ICROMfTEOROLOCY DATA AVERAGING PEIIOD. 3 0 Moo
START DATE; 3 MayV 19-79 TDAY 123T SAN NICOLAS ISLAND, CAT NTOMRNCI.ATURSN ITPPER LEVEL , 2-LOWE R L EVEL

" PRITOF ILE C ALCUL AT IONS BASISD ON AFORE DOSER V1.D AN D CAT TUL ATE D VAT TIES TBPUS INGEOR, 1973T)

FLITS PARAMETER') PRTTFIL E St UPES

STABILITY T*.UP,--DOWNT SCALING PARAMETERS PARTIAL DERIVATIVES ;.INCR WITIH WEIGHT;

TRAD.NICHARDSON NUMBEFR MOMENTUM FLTT% FRICTION VELOCITY CENERAL FORM DN;DZ- GFNE RA FORM 'NSLOPE'

01.077 AT GH -SIZE-I36 ZS- I TZI.Z2TI,zT N-?

T;CTMETRIC iEAN HEIGHT HUMIDITY TOUSX SCALING TiPEC.HUMD N-WIND SPEED T=sP1TN-IN SPEED TMk/-'
TmeterT IGMH.TZ(ZZTI/?1 T, /e ??2 TXq/RqT 2-HE IGHT ITIot'ro 2-HE IGHT , MT Veto AoIN

12.61Iul-S -7.195-I5n! DWR/ DZ2- 3 IBE-12 PS IPSIIS SL OPE- I VARE 00
7/L. AT 0MM LAT HEAT 11LTTS
-0. 91 1~tu/2 SCALINGIPOT. TEMP. N-SP EC.NUMIDITY (NQ/0

5
T N-SPEC HUMIDITY TR

5
/R

5
T

N 47F ST T"elnIt 2-HE,1IGH INto .i-EIGH T M) Vert Aloo
Z/L Al IS METERS -IRON.E-ID DSN/Ri -SYZE-SA PRI-PS512
-0.0a7a TWFN.HEAT FCIS SM Sl (OE -7 DIE 03

7/LIAT 21 4.59E IS0 ROUGHNESS LENGTH N.PO0T.TEMP.TX~eIon N-POT TEMP TRCo IT
-I.) ?!3 (MetN 2-HEI GHT (Moars 2HIGHT () Vor i.Aoo

SRY AND SOLAR HEATFLO I6E-15 DPT/51- -2.24E-03 P51I!1

2/1 AT ZPI? )a tt.o PIR .SiLOPE- -3.50)E 0I
-0.06 4 2.69E I

BRAG CODE. AT 10 METERS N-"oTEMP.OTRIUC IKoM-2/IT
MONiN-OBORHOR LENGTH TOTAL MEAT BUDG..T FLUE M~oTsone. -HIGHT TM) VecI.Aoos

(Met.".) TWats/o,? 111To P6SINONE

-I.432E 02 2.24F 1 CT? SLOPENO0 DATA

P511 AT 71: 1.324632 BOWR RATIO0
P1 1 AT I2 I.95T, To unI

TS2 T Z21- 1.211 04 1.3
PSI? AT 12- O.12Yn555

-GINERAL CONSTANTS; MISCELLANEOUS

VON RAR MAN GRAVITATION PROFILE PROFILE BUCK5 BULKC----------
CON ST ANT ACCELERATI ON TR P RANTIL TOUR.RCHMIST SEN HEAT MOISTURE AIR BENRITY
TNo -011 O/sen 2) NUMBPFR NUMBER TRANSE.COEF, TRANECOEF. I(11.3)
aRI4 9 .? 39 0 .74 5. 74 0.92E503 I.32E-03 1.2 346

N GENERAL NOTE',, AIR SPE CIFIC HEAT
Aota p Ios1t. c o" exceeded for measurement at Profile SlNo and/or Partial Derivative. (ITca./Kg Eel.)

CompotaY tRon etec1.atd by 1o6ertlon of: 2,4166i 02

5.904st RD

NCONTINUED ON NEXT PAGE 84



RUN NUMBER: 7905030601 MARINE SURFACE LAYER PRINT DATE: 11 JUN 1980
START TIME; 6: 4: 0 PT NRL MICROMETEOROLOGY DATA SAMPLING RATE (ALL CHANNELS): 6/Mhn
START DATE: 3 May 1979 (DAY 123) SAN NICOLAS ISLAND, CAL DATA AVERAGING PERIOD: 30 Min

ESTIMATED MICROMETFOROLUGICAL PARAMETERS AT TEN METERS:

AIR TEMP. WIND SPEED DEW POINT TEMP.STRUC. BARPRES. SULK WT TEMP AIR-WT TEMP POT-WT TEMP VIR-Wi TEMP V.POT-WT TEMP
(Celsius) (Meter/sec) (Celsius) (Ke. M-2/3) (M1llibar (Celsius) (Kelvin) IKevn (Relan) (KelvItn)
12.172 6.68 10.27 NO DATA 1016.09 13.353 -1.181 -1.083 0.156 0.254

HEIGHT POTTEMP. VIR.IEMP. V.POT.TEMP. ADS.HUMID. REL.HUMID. SPEC.HUMID. VAPPRES. S.MAP.PRES, REFINDEX
(Meters) (Celsius) (Celsius) (CeIus) (Kg/n3) (Percent) (Kg/Kg) (Millibars) (Millibars) (Kel.xM-2/3)
(1.10 12.271 13.509 13.607 9.515E-03 88.16 7.708E-03 12.533 14.216 NO DATA

* BULK AERODYNAMIC CALCULATIONS BASED ON ABOVE ESTIMATED VALUES AT TEN METERS (FRIEHE ET AL,197R):

INFERRED FLUX PARAMETERS INFERRED INFERRED MEAN VERTICAL
STABILITY (FUP,-DOWN) SCALING PARAETERS VELOCITY COVARIANCE MISCELLANEOUS

GRADKICHARDSON NUMBYR MOMENTUM FLUX FRICTION VELOCITY WITH LONG. VELOCITY AIR DENSITY
(IStable,-AUnstaBl (Nt/2) (Meters/sec) (MeIer2/sec2) (Kg/3)

-0.128 AT CMH -5.91E-02 2.187E-01 -4.784E-02 11234

GEOMETRIC MEAN HEIGHT HUMIDITY FLUX SCALING SPEC.HUMID. WITH ABS. HUMIDITY AIR SPECIFIC HEAT
(Meter) GMHz(ZI*Z?)I/2 (q/sec n2) (Eq/Kg) (Meter Kg/s.c .3) UITcal/Kg Kel)
12.99 1.86E-5 -6.9.2E-05 1,864E-I5 S,4166E 52

Z/L AT GUR LATHEAT FLUX SCALING POTTEMP. WITH POT.TEMPERATURE WATER LATHEAT VAP.
-0.148 ()atts/2) (Kelnin) (Meter Kel,/s-) (ITc:I./Kg)

4.61E 01 -3.959E-02 8.658E-03 5.9043E 5
Z'L AV I0 METERS
-0.114 SEN.HEAT FLUX ROUGHNESS LENGTH VAP.PRESAT ST LEVEL

(Wetts/2) (Meters) (millibar)
MONIN-OBUKHOV LENGTH .UF 01 2.323E-05 25,379
(heer s)
-b SOE 01 SKY AND SOLAR HFAT FLUX DRAG GOEF.AT I0 METERS ABS.HUMID.AT WT LEVEL

(Ia"ts/n2) (Imensionless) ,R9/M3)
-2.b9E DI 1.071E-03 I.163E-02

TOTAL HEAT BUDGET FLUX SR.PRES.AT WT LEVEL
(C)It/t2) (MillIF4r)
3 DE O 1017.29

BOWEN RAIIO

0 L3 1

M ERASUREMENT ERAOR ANALYSISi OF PARAMFTERS LISTED IN PERCENT MEAN ERROR AS COMPUTED FROM CONSTITUENT MEASUREMENT ACCURACIES.
TOP R'W AR) PROFILE ERROR VALUFS AND Bo1YT1M ROW ARE BULK AERODYNAMIC ERROR VALUES. ALL VALUES ARE APPROXIMATE AND ARE "or-

GRAD RI( N /L MOMNTUM LAT.HEAT SCN.HEAT SKY RAD TOTAL HEAT ROWEN FRICTION SBLSPEC SCL.POT. ROUGH. DRAG

NOAT CNH At tOM FLUx FLUX FLUX FLUX FLUX RATIO VELOCITY HUMIDITY TEMP. LENGTH COEF.

174X 1/4% 160% 110Z 13.1 8 1131 3251 80% 113% 53% 1OOZ 2662

?(7, Yi7b 46X 47% 104% 11 29% 151% 23 70% 1271 430 4D%

nRi n.. .(R /k -o0.140 MARINE SURFACE LAYER PRINT DATE; I JUN 1980
VuT '7R . 4 N K,) NRI MIERONETFTROLOGY DATA SAMPLING RATE (ALLE CHANNELS): B/Mit

ITAT SAl M 1% (S/V DAY 1;) SAN NILOLAS ISLAND, CAL DATA AVERAGING PERIOD: 30 Min

1 064t(vII( I cFitIk( ANE |t A RULLYNAMI: D)RIVYD PARAMETFR VALIE WEIGHTED AS A FUNCTION CF THE ABOVE RESPECTIVE MEASLEMENT ERRORS

WITH ITN I .A I IMIJ ,, Ti .ORRE:,FLINDINT. MfASUREMNT UNCERTAINTY INDICATED IN I

FLUX PARAMEIER

',TAI It I I I(.1, 11 DTWNP SCALING PARAMETERS

(WA ITIYARD ..fN NUM b( MAIUNfI(t F(lX FRICTION VELOCIIT
(''Stubi. Ittft) , ( Nt/n?? ( Meter s/s )

At0 (U M 1 .Mt( " 73F 0.? [b.Cof 021 2ISIE-OI Ib.SOE-D2(

G UMk A))I tMAN 4R ((,I) (UMIDII FLUX SCA IN SPI'ERUMID
Met, 1 tl.2I/(, 1Rq /neS'gKg( 27'9' I 5SF! 05 )R OK 061 -7 DINE-1S 13S0F IS)

//L AT LM IAI HtFAI toO, SCAtING POTTEMP.
I (19 (U li2) (Watts/nT) (Kevifn)

45F O I Z1.nFtII 1 434f-tT 12.E-02
/L A, ItO M IfR

o9 191 O.) SI HEAT FLUX ROUGHNESS LENGTH

MONNUOI")Ft(YH)v IfNtTH 9 7L 00 13.IK.XS( 2 1E-I15 Ib.OE-05I
(Mete:
-109SF 0.' SKY AND 55: AR HEAT FLUX DRAG COEF.AT I METERS

Iw .....? ( M ters)
2.69E 01 1? .E-OI I U(1 Xl:,I 14.E-041

ITYTAL HEAT PFiD(ET FLUX
(W tts ' )

P.8f4F O| 11.0E.1111

BOWIN RATIO
(no Anits)

0.193 10.081

5))FfRENIE BR TiE) N TH PROFILF AND BULK AERODYNAMIC DERIVED PARAMETER VALUES AS COMPUTED VIA THE STANDARD DEVIATION FROM EITHER THE
AP VI WKI ,tH D I.SMPI0%IIF VALUF OR MFASUREMEMN UNCERTAINTY VALUE (WHICH EVER ABSOLUTE VALUE IS LARGER). ALL VALUES ARE
LISIED IN PERCENT DIFFERENCE AND ARE "..r-":

GRAD.RICH. Z L MORNIUt LATHEAT SEN.HEAT SKY RAD. TOTAL HEAT ROWEN FRICTION SCL.SPEC SCL.POT. ROUGH. DRAG
NOAl IUR AT (OR FLX FLUX FLUX FLUX FLUX RATIO VELOCITY HUMIDITY TEMP. LENGTH COEF.

252 242 at 2Z 392 ox 115 362 42 22 492 AZ 31

• 046 or DATA RID 85



MARINE SURFACE LAYER MICEOMETEOROLOGICAL EXPERIMENT

NAVAL RESEARCH LAB-ORATORY
ATMOSPHE RIC P H YSICS BRANCH

MARINE ATMOSPHER IC R ESEAR CH STATION
SAN NICOLAS ISLAND, CAL IF ORNIA

. a N MTCROMETEOROL.OIICAL DATA . . .0

RUN NUMBER: 7905030630 PRINT DATE: It JUN 1980
S TAR T IIME: 6:34:21 PSIf D ATA S AMPLING NATE (ALL C HANNELS): 6/010
END TIME: 7: 4:210 PS I DATA AVERAGING PERIOD: 3Y Mon
START DATE: 3 May 197? (DAY 171) N OMENCLATURE: I=UFFER LEVEL ,2-LOWER LEVEL

. ANALOG CHARNEL RAW DATA (AVERAGE VOCI-

No.0 No.1 No0 No.'03 N,.14 N".5 1o-16 1o.17 No.0 No.'9
LT.REE.A TFMP.STRUC.I TEHMP.TERUC. DEW POINTI D0jA POINTY WIND SPEED WI No SPED PAR.PRES.Y SEY SAD). WI NODSIR,

205 0.000 00,01 5.09 5.1 3.411. 3.4.5 5.020.6 .3

Ro.'l N".' No1 N. 13 No.14 No.15 No.16 No.17
BULR WY TEMP AC FQUENCY AC VOLTAE MANUAL FLAG ZEROA REF. SARE A SP ARE B VSLT.REFFB

.3.706 3.928 2. 523 .0 1 0.001LI 0.0 o1 0.0 o1 6.2 05

- DIGITAL CHARNEL RAW DATA (AVERAGE): ESCARPMENT DATA, FIELD CALIBRATION ANY WIND SPEEDO ESCARPMENT CORRECTIONS:

N-.1 N-.2 UPWIND NE AR UPWIND LAND DPIFCAL DEYFTAL WTE'FCAL WSIEC WS2EC
A IR TEMP.1 A IR TEMP.Y HEIGHT/L ENGTH FATNLM eters) (Vol t s 1s( .lo Liots) (C oe fEf LCoeYE.
141 1 12071 8 1421 121776 8.183 134 -0 .0 09 0 .00o0 0 .00u0 0.9 9 0. 951-

o SYSTEM HOUSEKEEPING PARAMETERS TRANSLATED INTO ENGINEERING UNITS:

MANUAL FLAG ERROR COUNT DATA BASE VOLT.NEF.DEV VOLT.RFF.DEV ZERO REFFDES AC VOLTEFLVY AC FRESEFLUX AC VOLTAGE AT FREQUENCY
(No.scns) (Nscans) (NAas ANo,).005V0 BLNo.).005V) (Nn(oNo .).002V) (No.)5V) (No)INo (VAC) (Ho

0 0 1I V I I 0I 0 1)5.2 9.93

* ORGERAVED MICROMETEOROLOGICAL PARAMETERS (INCLUDING THE ABOVE CAL. AND ESCARPMENT CORRECTIONS) TRANSLATED INTO ENGINEERING UNITS:

AIR TEMP.I WIND SP EEDI DEW POINT) TEMP.STRUC.I) WIND DR.) BAM PRES.) SKI MAD.) bUIK NT T)EMP MEAN AIR TEMP

(CeI stL (Me ter/ sec (Celsous) (KelI.oxM-2/3) (Deq.True. (Mo"loIba r )WY/n2L (CeIs Is (KelIn)
12.072 6 .7 3 to0.13 NOI DATA 319.5 1015.25 -5.07E 0I 13.356 285.2R5

AIR TEMP.3 WIND SPEED2 DEW FOINT2 TEMP.STROC.2 TIDE TABLE B-AR.PRES.2
(Cel1si1us) (Mener"/ sec ) I Cn. I I.exM -2/3L (Meter MDL) (olbr
12 .,17, 6.408 1014 NSO DATA -0. 35 106.35

* CALCULATED MICRMITMETEON OLOI CAL PARAMETERS:

HE IGHT, 71 POT.TEMP.I VIR.TFMP.I VP:OT.TEP, ABONHUMID.1 RFL.HUMID.I DPEC,NUMID.I VAP.PRES.I S.VAP.POES.I REF.INDEY I
(Meters) -Ce s) (Clsos (Cl-s (Kg/NJ (Percent (Kg/Kg) L IoIlb a r) (MIllobur) 09e.xN.-2/3)
IR.3 12.252 13.39?6 13.576 9.425F-3 R79 766-T 1246 411 NODA

HEIGHT, 22 POT.TEMP.2 VIR.TEMP1.Y V.PO0T.TEMIP.2 ABS.HUMID.D RELNHUMID.2 SPECAUMLD.2 YAPEPRES.2 S .VAP ,EKES.' REF.INSLO 2
(Mters (Cel s (1u s) (C.elso us) iIos (Kxg/ .. ) (P erceont) (Kg/Kg) )M Il1O ar ) (Mollobar) (KeI .M-_/3)
9 .21a 12.268 13.503 13.594 9.439E-03 07.38 7 .64 2E-I 132.43) 14.226 NO DATA

o CONTINUED BELOW

PRINT DATE: iI JUN 1955
RUN NUMBER: /905039630 MARINE SULRFACE LAYER DAT SAMPLING RATE (ALL CHANNELS). 6/Non
S TART IIME:; 6:34:20 POST NRL M I CROMETEOROLOGY DATA A VERAG ING PER IOD: 3D0 M In
START DATE 3 'lay 199 (DAY 123) SAN NICOLAS ISLAND. CAL NOMENCLAT7URE: I=UPPER LEVEL 2mLSWER LEVEL

* PROFILE CALCLLLATIUNS B4ASED ON ABOVE OBSERVED AND CALCULATED VA UFS LEUOINGER,1973):

FELIX PARAMETERS PROF ILL SLOPES
SlTAIITY .oUp,--DOWN) SCALING PARAMETERS PARTIAL DERIVATIVES L'=INC'R.WIT7H HEIGHT)

GMAD.RICMARDSON NUMBER MOMENTUM FLUXO FRICTION VELOCITY GENERAL FORM DN/DZ- GUNERA FORM: 'NSLUPE

)oSae-UnstBLe (Nt/2) (MetIers / Set) lINN2L)/lILn lZl/121 l TL0IPSI)-(L n2P .oI1/
-0.084 AT SM -3AE1j.77117-61 l Z IZ2)I/2) (NI-N?)

GEOMETRIC MEAN HEIGHT HUMIDITY FLUX SCALING SPEENHUMD. N WIND SPEED (N/set: N-WIND SPEED km/-):
(Mter) GMH=)ZIol7II/2 L~q/sey *2) =Sg/ig 2HIET (Meter) Z;HEISHT (M) etAo

WS OLptE 2 716E I
Z/L A: MN LAT NEAT FIVE

0.99 1Wtsn? SCALING POT. TEMP. NSFC.UIDITY N~/g N 'SFF HMDIT (Eg9KV
3. 9 2F 0I (Eel, 00)7-HEIGHT (Meers .'Y G.T .N) Pert Axis

Z/L AE TII METERS -H /46EU DNS- -N.97:E-06 PS Ior5 1
-1.076 (LE HEAT F LILT SN SLOPE -- 7 4 ,A 03

i/L AT ZI 3.2NE E0 ROUGHNESS LENGTH N rOT.TENP.Lkeli-n) N-POT.TEmp . -1in
-1.119 (Meners. T.HEIGHT_(Meters 7-HEIGLT or Vet Axi

SET AND SOLAR HEAT FLO UX a .6RE-lb DPDZ -. R-0 P I5112
Z/L AT 22 IWa ttIs 1.2) ETE IOFE -3 6SF TI
-0.07 a -5107E 0 1

DRAG COEF AT I0 METE7RS NLTEM' STRULi . M-2/31
MONIR-OEOURHOV LENGTH TOTAL HEAT BUDGET FLUXI (Dcnines-EGHT U41 V.rt Axi
(Mlet'aS) IW at fs/2 1.2 1 U t4 PSI-NON E
1itI9E 02 -8.25E 00 CT? SLOP E=No DATA

P1(11 AT 71: 1,344456 BOWERN RATIO

PSl AT 72 0.,203914 Ion onit)
PS12 AT 2 1. 0. 22345 .30 .083
PRS AT Z2 0. 1 9217

* GENERAL CONSTANTS: NISCE) EANl 0S

VON EARMAN GR AVITATION PROFILE PROFILE BULK ISLEK
C ONST ANTI ACCELERATION TUEfPRANDYL TUNOSCHNIDY SEN NEAT MOI STURE AIR DENSITY
(No unIts) 10/se.c 2) NUMBER NUMBER TRIARSE.1:OEF, TRANSE.COEF. (Kqg/11)
0 .4 9.7959 0.7 4 0. 74 0.92E-03 I.3 2E03 I .2348

* GENERAL NOTE'): AIR SPCII HAT
Ac-cc ittto xeee o yaoetn of Profnle Slop P t/or P-rti1 Deo-tie. (IT co/Eg Mel.)

Cooonooo eoctdBisrino: 2.OIBOE ID

SMI-5H2 - ORF-3 Eg/Eg. WA1TER EAT.HEAT YAP.
I'CYa 1 ./EqI
T.9046E I15

.CONTINUED IN NEXT PAGE 86



RUN NURBER. 7905030630 MARINE SURFACE LAYER PRINT DATE: It JUN 1980
START TIMEi 6:34:20 PST AR. MICROMETEOROLOGY DATA SAMPLING RATE (ALL CHANNELS): 6/Mmn
START DATE: 3 May 1979 (DAY 1?3) SAN NICOLAS ISLAND, CAL DATA AVERAGING PERIOD: 30 Ms

* ESTIMATED MICRORETEOROLOGICAL PARAMETERS AT TEN METERSi

AIR TEMP. WIND SPEED DEW POINT TEMPISTRUC. BARPRES. BULK WT TEMP AIR-WT TEMP POT-WT TEMP VIE-WT TEMP V.POT-RT TEMP
(Celsius) (Metr/ec) (Celsius) (KeI.sM-2/3) (Millibar) (Celsius) (Kelvin) (Kelvin) (Kelvin) (Kelvin)
12,165 6.51 10.14 NO DATA 1016.25 13.356 -1,191 -1.093 0.135 0.233

HEIGHT POTTEMP. VIRTEMP. VPOT.TEMP. ASS.HUMID. REL.HUMID. SPEC.HUMID. VAP.PRES. S.VAP.PRE. REF.INDEX
(Meters) (Celsius) (Celsius1 (Celsius) (Kq/s3) (Percent) (Kg/Kq) (Millibars) (Millibars) IKel.M-2/3)
10.00 12.263 13.490 13.58 9.438E-03 87.44 7.641E-03 12.427 14.212 NO DATA

. BULK AERODYNAMIC CALCULATIONS BASED ON ABOVE ESTIMATED VALUES AT TEN METERS (FRIEHE ET AL,197R):

INFERRED FLUX PARAMETERS INFERRED INFERRED MEAN VERTICAL
STABILITY 1.UP,-.DOWN) SCALING PARAMETERS VELOCITY COVARIANCE MISCELLANEOUS

----------------- --------- ---------- ----------------- -----------------

GSAD.RICHARDSON NUMBER MOMENTUM FLUX FRICTION VELOCITT SITH LONG. VELOCITY AIR DENSITY
t+nStbl,"--UnSteble) )t/.2) (Meters/see) )Meter2/sec2) (K)/.3)

-0.140 AT GMH -5.56E-02 2.121E- I -4.49E-02 1.2351

GEOMETRIC MEAN HEIGHT HUMIDITY FLUX SCALING SPEC.HUMID. WITH ASS. HUMIDITY AIR SPECIFIC HEAT
(Meter) CMH(ZICZ2)1/2 (K/sec n2) (Kq/Kg) CMeter gq/sec .31 (ITcal./Kq Kel.)
12.99 1.89E-05 -7.212E-05 1.889E-0S 2.4165E 02

Z/L AT GMH LATHEAT FLUX SCALING POT.TEMP. WITH POT.TEMPERATURE RATER LATHEAT VAP.
-0.160 (Wetts/r12) (KelvIn) (Meter Kel./ec) (ITcal./Kq)

4.67E RI -4.031E-.2 8.549E-03 5.9043E 05
Z/L AT tO METERS
-0.123 SFNHEAT FLUX ROUGHNESS LENGTH VAPPRESAT WT LEVEL

Tl tn/n2) (Meters) (Mill ibar)
MONIN-ODUKHOV LENGTH I.07E O 2.032E-05 15.384
(Meters )
-8.125E 01 SKY AND SOLAR HEAT FLUX DRAG COEF.AT 10 METERS ADSHUNID.AT WT LEVEL

()&tT./m2) (Diensnsless) (K9/n3I
-I107E 01 1.060E-03 I.163E-02

TOTAL HEAT BUDGET FLUX BAR.PRES.AT WT LEVEL
(Watts/.2) (Mill ibar)
6.67E 50 1017.45

BOWEN RATIO
Inn unit.)
0.229

MEASUREMENT ERROR ANALYSIS OF PARAMETERS LISTED IN PERCENT MEAN ERROR AS COMPUTED FROM CONSTITUENT MEASUREMENT ACCURACIES.
TOP ROW ARE PROFILE ERROR VALUES AND BOTTOM ROW ARE BULK AERODYNAMIC ERROR VALUES ALL VALUES ARE APPROXIMATE AND ARE ttur-:

GRADRICH. Z/L MOMENTUM LAT.HEAT SEN.HEAT SKY RAD, TOTAL HEAT BOWEN FRICTION SCLSPEC SCL.POT. ROUGH. DRAG
MOAT GMH AT IOM FLUX FLUX FLUX FLUX FLUX RATIO VELOCITY HUMIDITY TEMP. LENGTH COEF.

201% 201% 182% 206% 156% 6% 87X 362% 91% 115% 65% 111% 182%

176Z 176% 46% 46X 104% 6% 23% 150% 23X 69% 127% 43% 40%

CONTINUED BELOW

RUN NUMBER: 7905030630 MARINE SURFACE LAYER PRINT DATE: ;1 JUN 1980
START TIME; 6:34,20 PST NRL MICROMETEOROLDGY DATA SAMPLING RATE (ALL CHANNELS): 6/Mmn
START DATE: 3 May 1979 (DAY 123) SAN NICOLAS ISLAND, CAL DATA AVERAGING PERIOD: 30 Min

COMPOSITE PROFILE AND BULK AERODYNAMIC DERIVED PARAMETER VALUE WEIGHTED AS A FUNCTION OF THE ABOVE RESPECTIVE MEASUREMENT ERRORS
WIH THE LOWER LIMIT OF THE CORRFSPONDING MEASUREMENT UNCERTAINTY INDICATED IN I 1:

FLUX PARAMETERS
STABIlITy. (-UP,-DOWN) SCALING PARAMETERS

GRAD.RICH..RDSON NUMBER MOMENTUM FLUX FRICTION VELOCITY
(.StaIble-=Unss.ble) (R/.2) (Meters/sec)
-O+1.4 [0.UZI AT GNH -5.22E-02 16.IoE-02I 2.05E-1 (6.DE-02

GEOMETRIC MEAN HEIGHT HUMIDITY PLUS SCALING SPEC.HUMID.
(Meter) MH(21.Z2)I/2 (EM/sec s2U (Kq/K9)
12.99 IR'3E-D5 IOlE-061 -7,227E-0 13S0F-05)

Z/L AT GMH LAT.HEAT FLUX SCALING POT.TEMP.
-0.131 10.921 (Wtts/s2) (Keluin)

4.53E SI 12,0En0II -2.331E-02 12.E-021
Z/L AT I0 METERS
-0 101 ( 021 SEN.HEAT FLUX ROUGHNESS LENGTH

CW.Its/.2) (Meters)
MONIN-OBUKHOV LENGTH 7.71E 00 (3.REnSOI 1.707E-05 (6.IE-05)
(Meter.)
-9.895E 0I SKY AND SOLAR HEAT FLUX DRAG COEF.AT 10 METERS

(W41t/m2) (Meters)
-5.07E 01 12.0E011 1.034t-u- 14.E-041

TOTAL HEAT BUDGET FLUX
(wottl 1/2)

3 5RF So (3.E+I

BOREN RRTIO
Inn units)
o.196 (0.081

" DIFFERENCE BETWEEN THE PROFILE AND BULK AFR3DYNAMIC DERIVED PARAMETER VALUES AS COMPUTED VIA THE STANDARD DEVIATION FROM EITHER THE
ADOVE IGHTED COMPOSITE VALUE OR MEASURFMENT UNCERTAINTY VAlUE (WHICH EVER ABSOLUTE VALUE IS LARGER). ALL VALUES ARE
LISTED IN PERCENT DIFFERENCE AND ARE "sr- I

GRADRICH. ZIll MOMENTUM LATHEAT SENHEAT SKY RAD. TOTAL HEAT BOWN FRICTION SCLSPEC SCL.POT. ROUGH, DRAG
MO.AT GMH AT 10M FLUX FLUX FLUX FLUX FLUX RATIO VELOCITY HUMIDITY TEMP. LENGTH cOrr.

25% 23% 16% 10% 49X 0% 29% 43% III 0% SR% 1I1 0).

" END OP SIA ROM 87



MARINE SURFACE LAYER MICROMEIEOROIOGICAL EXPERIMENT

NAVAL RESEARCH LABORAT ORY
A TMOSPHE RIC PHYSICS BRANCH

MARINE ATMOSPHERIC NESEARCH S TATION
SAN NJICOLAS ISLAND , CALIFORNIA

. . .0 MICROMETFORDIO(GICAL DATA****

NUN NUMBER: 79050307001 PRINT DATE: 11 JUN 1980
S'INI T IME: 7: 4:30 PiT DATIA SAMPLI NG RATE ( ALL CHANNELST; 6/Mil
ENDO TIME;C 7i:34:20 PST DATA AVERAG ING; PERIOD: 31 RotI
S;TAR T DATE: 3 M Ay 1 979 (DAY 123> NOME NCL ATIURE: IwUPPER LEVEl, 2LOWER LEVEL

oANA/ 00 CHANNEL RAW DATA (AVERAGE VOLT:)

No1: N".0 7-.2 N-.03 DNo.14I No .0'N.06 N4".17 S AD.1 No0.19 .
VOLIT.S101EA 1IiP.SIRR.1 I TEMP.STRUE.2 DE W POINTI DWPIT2 WI ND OPEES WIND SPEED? B1ARP.1 DY RAD WIN DIR

6.365 1.1 0.11 5,084 5.09 3.7 3.8 5.0 0.583 5.102

NoITo N.-1 No .12 N-.13 No1.14 No1 N-16 No.17
BiI: R WI [EMP AC CAKEMOFCNFy AC VO0LTAGE MA NU AL FLAG l REF. SPARE A Sp ARE B VLT.. RF.BR

T.7l6 .. 947 2.1123 0 .a 1 0.091 U .0 U 1 .011 6.205

oDIGITAL CHANNEL RAW DAA IAVIRAI.EI: ESCARMENT DATA, FIELD CAL1IBRATION AND WIND SPEED ESCARPMENT CORRECTIONS:

I N:. IPWIND NEA Up W'I'D LANT SPIFLA1. D)P 2F CAE W IRECAL WSIEC, ILSZEC
UM TiM:'. I VIA ILOT.2 Hf-ICHI/LEAGTH PAT~ec M t (Volts Volts (Volts ~pf. I Coeff. I
1411 1211473 14.1l 121-1.'6 0.18 I11 t9 -0 .0 09 10 U 1,000 0.99 2 0.952

a SYsTEM N(::SiREEPINL- PARAMFIFROi TRANSIATED 1N1O ENGINEE-RING OMITS:

MAN/Al1 FLAG IRONU COUNT DATA BIASE V l1 REEDEYV VOLT,MEP.DMV ZERO NEE.DEV ALVOLI.FLJO ACFREQ FLUX AE VOLTAGE AC FREQUENCY
MoS~,: N. _pn, iNo.sron_' A:Nol ..IISV)( BI4o,0.IUiVI (M.LI2VI (No.(SVI INo.(IHo( I IVACI) (HO1)

soI I 0 0 0 15.7 59?.95

o OB:.IERVLD MILR:(LTft L 0UICiL PAAAH&IEMI ( INCLUDING THE ABOVE CAL. AND ESCARPMENT CONWECTIONSI TRANSLATED INTO ENGINEERING UNITS:

AllIR loP WI EID, SY 1 TlW PII .N 1I IMMSTR(:C. I WIND.DIM., BAM.PRES.I SET MAD.) BULKAT TEMP MEAN AIR TEMP

0.' 14' ' 100I 04 NO DATA 31. s 1115.37 -RIE 0 1 13.366 085.260

AiR TE, t..' WIND S3T11l:.' TIW P1111 TEMP. SRuI'. I TIDE FABLE, BAM,PRES.2
, "1 l,,, __ioo , , ,e I ,LeCslos) (Me .o.M-2/3) (Mete_ MILl (MilllIa .r)
11 I5.it 0 10 NO DATA -0.43 1016.47

- I At LOL AI t1 (11(MI0 0,11 I EI0o::LDL IfAt P,.RAMETEMS:

M"l1.L iIlM'I VI 0' 01l.1 V.POT.TEMP.I ABV.HUMID.I RML.HUMID.1 DPEC.HUMID.I VAP.PRES.I S.VAP.PRES.I REF.INDEX I

,net~~~"I"i (:~I: (eso) I~lis M/S Percent) 1M/Mg) lMoIlubarI IMli~olboo1 (Kiel -M-2./3I
IiI J-1 '. ((30 13.543 9.368E-13 817.51 7.5RRE-V3 1, 33 1 1 4.091 NO DATA

HT.O 1w:? lo: (F'IM IrP.? VEYOTTEMP 2 ARS.HUM ID.? 2MEL.HUMID.2 SPEC.HUMI D. 2 VAP.PRES.2 SVAP.PRES.? REP:.INOMI X2

7:: I.40 It 46N A356 M.379L 13 86.94 7.591E13 12.349 4.204 NO0 DM10A

PRINT DATE. It JON 1981
RO:N N(Itl 190-511 4l7ll MAR IRE S((NFMEI LAY ER DAT A SAME) INC; MATE (ALL (HANN ELS) : bMi

SA R M;0 V , 4R I SIN I _IROMEITMOR0OV DATA AVERAGING PER IOD: AlMi.
A010 LAIM Mo A157y IDM0 120 SAN NICOLAS IS) AND, CAL NUM1ILAJUNE . 11PPER LEVEL, 2-L OWERI LE VEL

oPRiOfF ICE LIEIATIONS BAVED ON ABOVE OBSERVED AND CA) COlLATED VALUES IBUSINGER, 19731:

PL:(0 PARAMETER'i PROF ILE SL UPES

.IAIU:100T .0-lP, .DOWN) SEALING PARAMETERS PARTIAL DERIVATIVES (O-INCR.AITH HEIGHT)

IRAD R ITfHARESON NMB11IR MOMENTUIM Fob1 FRICTION VtLOEITT GENERAL MORM:DN/DZ- GENERAL FOR M..D'LOPE-
_, table, Ioot. _Nh/t,-1?2 ( Mete rs/ne. ((N I-N2I 11(ZI/72( ll 1 Tl-PF.RII-(LlZbP S, II

-0 tIN At C4 t 100 2 I !-94E -I 0 1110 211,21 INI-N21

' , 0M TN I .'F otl AN 00 Hm I !.1DI %%1 01 X DTALING 5PEI. HIIMO N-WIND SPEED (M51I N-WIND SPEED (MI.- I
Meter :.HZo'(, .q.,,0)M/g EIGHI1 (Mete1-, ?.HEI&H I 001 Vert Moo

In 'I1 4-TI -7.433E-Ot DASDT 2 .3DMI 1R-P
AS SLOPE- 751f 00

71L Mt 0MM I'll NEA IP11(0
-I 125 WAt./2 SCMI) O IT. 11EM?. NSPE. VJIITT M/N N-SPEC HUM RITO IKg/kgO

f01 ZRIP (Me~ 10'0 Z'HEIGHT) (Mtes 1HEIN 15 M.1 Vert Mol.
I'L At 1I 0MM.f l -I 43-2DR/DI?- -R 92M-RN PSVI-P512
1.0 96 'JN HEAT till)X S. 1,I OptE- - 7. 27P RI

/L AT 21 a IMPk oI ROUGONI 55 LENGTH N-POT.TEMP (ReIloto N-POT JIMP (eon

-.) MoteN i-H I GHT (Me tars) ZoFMIGCHT I N) V9,t.AilN
SRY AND SOLAR HEAT FLUX 4.872E 08 PT/RI -) 7 .71MF-3 PSI -P51.

Z/L RTI. 22 l ,tt,'2 PE SL.;OPE- -3.7;'E 01

ORNAG COE Al TO METERS N-LtoTEmP.STRUE (N.M-7/SI
MMOOOHOY IPNGTH ITIA)," HET LDGIT I(RO 1l ~one, ?. HEIGHT 1M) Vrt.AS
(Me aesl (Wat1s/o2 , l, J 0 PS I-NONE
-I 04 SAI lb 22v fl; El? SLOPE-NO DATAA

P511 AT 71- 0 64BM1o IlIN RATIO

P113 AT I? ?041Tr1f5

N GENERAL CONSTANTS: MISCELLAN.o 00

VON RARMAN GRAVITATION PROFILE PROFIlE BULK BUL K
CONSTANTI ACCELERATION TUN.PRANDOL TUR, SCHMIDT REM HEAT MOIRTURE AIR DENRITY
(No Root,) (M1/oc 21) NUMBE'R WNDENR IRANSE.COPE. TRANRE.COEP. lKg/oSI
0.4 9.79759 0.74 0.74 0.9E-03 l, ?-03 1.235t

o GENERAL MOPES': AIR SPECIFIC HEAT
AccUrac lotito Loeee Po *esroto ProfleX Slope Nld/or Partool Deroooll.e. (ITuAI./X qg END)

Cotp~aoll Iot tedb OMTIO n X, 2.41164E 0b

SHI OH2' -/- IRE-A EM/Mgq. WATER LAIIOEMY YAP.

5.90 47E DSI-.ta1

a CONTINUED ON NEXT PAGE 88



RUN NUMBER: 79050531700 MARINE SURFACE LAYER PRINT DATE: 11 JUN I9SO
S TART TINE: 7: 4:30 PSY NNL MICROMETEOROLOGY DATA SAMPLING NATE (ALL CHANNELS): 6/Mis
S TART DATE: 3 May 1979 (DAY 123) SAN NICOLAS ISLAND, CAL DATA AVERAGING PER IOD;:S 31 M7

"ESTIMATED MICRUMIETFOROEE(GICAL PARAMETERS AT ITEN METERS:

AIR TEMP. WIND SPEED DEW POINT TEMPSTRUC. BAR.PREY. BULK WY TEMP AIR-WI TEMP POT-WI TEMP VIR-WY TEMP V.PDT-WT TEMP
(Cliu) (MetIer'/se.e) (CeIuS) 1Rel.iM-2/3) )M~liEblD'r (Ces ius (Kelv in) (evn (Kelv uin (Kepl-in)

Q2.1411 6.3 10.04 NO DATA 1116.38 13.366 -1.226 -1.128 0.9 0.18

HEIGHTI POT.TEMP. VIR1,TFMP. V.POT.TEMP. ABO.HUMOD. RF'L. HUMID. SPEC.HUMID. VAPPRES. S.VAP.PRES. REFOlNDEX
(Meter1s) (CelIus) (Celsius) (Celsius) (Kg/s.3) (Percent) (Kg/Kg) (Mi1(11larbs) (m Illibar) I(K.,02/3)
10.0 12.238 13 .457 13.555 P.37GE-D3 87.01f 7.SPIE-53 12.347 14.19 1 NO DATA

" RU(R AERODYNAMIC CALCULATIONS BASED ON ABOVE ESTIMATED VALUES AT TEN METERS IFRIEHE ET AL,IP7R): .-

INF FIRED PLUS PARAMETERS INFERRED INFERRED MEAN VERTICAL
SABILITY I =P,-=DOWN) SCALING PARAMETERS VELOCITY COARIANCE MISCELLANEOUS

C-RAD.ROCHARDSON NUMBER MOMENTUM FLUX FRICTION VELOCITY WITH LONG. VELOCITY AIR DENSITYt

)I- Itbe-Uns'ble) INt/s2) (Meters/se) (Me1ter2/%-c2) (Kg/T

-0.157 ATI GMH -5.16E-02 2.043E-01 -4.175E-02 1.2354Jj
GEOMETRIC ME AN HEIGHT HUMIDITY FLUX SCALING SPEC.HUMID. WITH ABS. HUMIDITT AIR SPECIFIC HEAT
(Meter) GMH)1157Z2)I/2 (Kg/sec- .2) (Kg/Kg) (Meter Kg/icr m3) )ITcal./Kg Ke1.)
12.99 I.B9E 0 5 -7.I82F-05 I .889-05 2 .41 64E 02

2/L AT DM0 (AT HEAT FLUX SCALING POTTEMP. WITH POT.TEMPERATUKG WATER LAT-HEAT VAP.
-0.179 (Wts/n?) (elvs (erR/st cal.Kg

4.6 7E I)1 -4.ISTE-02 .5 51E- 03 ,PORGE 05
Z/L AT 10 METERS
-0. 138 SEN.HEAT FLUfX RDUGHNESS LENGTM VAPPFRE".AT WT LEVEL

(Walts/.2) (Meters) (Rillib.t
MONIN-OBUKNOV LENGTH laO7E OfI 1.722E-O5 15.39 6
(Meters)
-7 .264E SI SKY AND SOLAR HEAT FLUX DRAG COFAT 10 METERS ARtS.AUMID.AT WT LEVEL

(Watts /.?'( ) )1 esi _1. I) (Kg/nJ3)
-8.13E SI 1.047E-03 1.164E-02

TOTALSHEAT BUDGET FL)OX BAR.PRES 'AT WY LEVEL

-2.3SF 0) 1 01 7.5E,

BOWEN RATIO
0I.u untt.)

MEASUREM"ENT ERlROR ANAITOIS OF PARAMETERS LISTED IN PERCENT MEAN ERROR AX COMP UTED FROM CONSTITUENT MEASUREMENT ACCURACIES.TOP ROW ARE PROFILE ERROR VALUES AND BOTTOM ROW ARE BULK AERODYNAMIC E RR OR VA).OES. ALL VALUES ARE APPROXIMATE AND AR E

GRAD.RICH. //L MOMENTUM LAT.HEAT SEN.HEAT SKY 885. TOTAL HEAT BOWER FRICTION SCLOSPEC SCL,POT. ROUGH. DRAG
NO.AT CR0 AT IIM FLUX ELUX FL.UX FLUX FLUX RATIO VELOCITY HUMIDITY TEMP. LENCTH COEF.

221% 2121% 206X 2215 172% 6% 67X 393% 103% flax 69% 123% 2,06%

174% 174% 46% 46% 102% 6% 18% 148% 23% 69% 125% 435 40%

CONTINUED BELOW

RUN NUMBER: 7905O070) MARINE SURFACE LAYER PRINT DATE ; It JUN 1980
START DATE; 3 Ma y 1979 (DAY 123) SAN RICOLAS ITLAND, CAL DATA AVERAGING PERIOD: 30 Mis

CUMETTITE PROFILE AND B(SIK AERODYNAHICI DERIVED PARAMETER VALUE W'EIGHTED AS A FUNCTION OF THE ABOVE RESPECTIVE MEASUR1IEET ERRORS
WITH THE LOWER LIMIT Of THE CORRESPO(NDING MEASURE M ENT UNCERTAINTY INDICATEDI, IN t(

ELUX PARAMETER IS
.TABfIITY sU DOWN8) SCALING PARAMETERS

E'RAS RJLHARDSTN NU(MBER MOM) NT:(M FLUX FRICTION VELOCITY
I_..tat Ie,)Jstbe (Nt/so )2 Metei5C
-0.13 (002 AT R 47 S 16.01F-021 I.96IE-01 (6.IE-02(

GEOMETRIC MEAN HEIGHT HE)MIDITY PLUS TEcA) INC S;PICr.UM ID,
(Meter) C;MH-)Z2I?)t/'1 (Kg/ se I ) (Kgq/ KgT)
1 2.99 l.R?2F-052(R.OE-Sb) -7.464F If, (3.0O(05)-

7/L- AT DM4 EAT.HEAT FLU)X SALINE POITOMP
-0.1 %5 (0.021 )W *tts/s2) 'RK.~:

4.49E 01 ITSll 244-) l2OEIl
Z/L AT IN METERS
-0. 119 (0.0?) SEN.HEAT ELUX ROUCHNESG LENGTH

(Wet tn/nI) (Meters )
MO-N-OUUHOV LR4CTH -17S F 85 3IsI I.41tE7 (165QE-05)
(Meters)
-8.379E 01 SRY AND SOLAR HEAT Flux DRAG LOEK At I METE RS

TOTAL ((KAT B-1)GGET FLUX

271 1 (3.0) iS1)I

BOWEN RAITO

0.198 (0.131

.DIFEKRENCE BETWEEN TNF PROFILE AND BULK AFRODYNAMIC DERIVED PARAMEFTER VA(.UFS AS COMPUTED VIA THE STANE MtD DEVIATION FROM EITHER THE
A BnVE WEIGHED COiMPOS;IE V ALOR OR ME-ASUNFRE NT U1NC)RTAINTY VALU(E (WHICH EVER ABKO(.UTE VALUE IS LARGER) ALL VAL.UES ARK
L IsTED IN PERCENT DIEFERENCE AND ARK -+or-:

GRAI1,RICH. Z/L MOMENTU)M (AT.HEAT SEN.HEAT SRI PAD, TOTA) NEAT BOWER FRICTION SCL.SYEC SCEPOT. ROUGH. DRAG
No AT GMH At IM PFTu flux KLOSX 1)0 1)00FF RATIO VELOCITIY HUMIDITY TEMP. L ENGTH COEF.

IR% IF% 28% 14% !57% IX 35% 43% 14% Oz 59% IT% ISIS

EN9D RU DATA RM~ 89



MARINE SURFACE ..NYER MICROMETEGROLOGICAL EXPERIMENT

NAVAL RESEARCH LABORATORY
A TMOSPHE RIC PHYSICS BRANCH

MARINE ATMNOSP'HE RIC RESEARCH STATION
SAN NICOL As ISLAND, CALIFORNIA

* . . . MICROMETEOROLIGICAL SAYTAO O

RUN NUMBER, 7905030730 PRINT DAYTE; U 18

SART IME: 7:34:30 PSF DATA SMPLING SATE (ALL CHANNELS): 6/Rio
END TIME, Ri 4:4 0 PST DATA AVERAGING PE RIOD: 350 Mon
START DATE: 3 Hap 1979 (DAY 12.3) NOMENCLATURE: ILIPPER LEVEL, 2-L08E5 LEVEL

*ANALOG CHANNEL RAW DATA (AVERAGE VOCI:

No.*00 No. -01 1No.02 N..03 No.044 No .05 No.06. No.17 N-.08 N-.1 9VOLT.REF.A TENP.STRUC.1 TEMP.STRUC.2 DEW POINT! DEW P WN WOD SF1100 WI ND PEED2 BR-PRES. SK Y BAD. WNE DIR.
6 .205 0.000 0.0;01 5 .0 07 5.0916 3.000 2.1998 S.047 0.845 4.979

No.10 No.11 No.12 N..13 No.14 No.15 N..16 No.17

ULK T TEMP AC FREQUENCY ACVOLTAGE MANUAL FLAG ZEO RF. SPARE.A SPARE. B VOL. REFB

* IGITAL CNANNFL RAW DATA (AVERAGE:: ESCARPMENT DATA, FIELD CALIBRATION AND WIND SPEED ESCARPMENT CORRECTIONS:

No.1 No. 2 EUPWIND NEAR UPWIND LAND OPIFCAL DP2FCAL WIBFCAL W~oIFOC WS EC
AIR TEMP.! AIR TEMP.2 HEIGHT/LENGTH PATNIMeteasI (Volts) (Volts: (Vol ts) (C .ff (Coff.)
1 411 120789 0421 121551 0 .183 144 -0.009 0.00 0 0 .Go0 a.99?2 0 .952

1SYSTEM NOUSEKEEPING PARAMETERS TRANSLATED INTO ENGINEERING UNITS:

MANUAL FLAG ERROR COUNT DATA BASE VOLT.REF.DEV VOLT.REF.DEV ZERO REF.DEV AC VOLT.FLUS AC FREQ ' LUX AC VOLTAGE AC FREQUENCY
(Nosc as INo.scaos) (No......s) A(No..0S5VI B(NO.).005V) ( No,.002V)(N )N 5V) (No.(Hz( (VAC) (NIL

0 I 18 so 0 0 I I 115.2 59.95

oOBSERVED MGCROMETEOROLOGICAL PARAMETERS (INCLUDING THE ABOVE CAL. AND ESCARPMENT CORRECTIONS: TRANSLATED INTO ENGINEERING UNITS:

AIR TEMP.I WIND SPEEDI DEW POGNYI TEMP.STKUC.I WIND DIR. BAR.PRES.I SKY BAD. BULK WT TEMP MEAN AIR TEMP
(Celsios) (Meter/see ) (Celsius) (ReG.oM-2/3( (DegiTrue) (Millibar) (Watt/t2( ( CelIus) (KelIn_)
12. 079 5.79 11.16 D DATA 314.3 111 5.63 -lOSI E 0 2 1 3.38: 285, 292

AIR TEMP.2 WIND SPEED2 DEW POINT2 TEMPSTRUC.j2 TIDE TABLE BAR.PREY.
(Cel sius) (Meter/sec) ( Celsius) K.oM0-2/3 (Me ter MSL( (Mhlliour
12.185 5.67 10.05 NO DATA -0.49 1006.73

oCALCULATED MICROMETEOBOLOICAL PARAMETERS:

HEIGHT,Il POT.TEMP.1 VIR.TFMP. V0TTMP.I ABS.HUAID.1 REL.HUMID.I SPEC.HL(MID.1 VAP.PRES.1 S.VAP.PREX.1 REF.INDEA I
(Meteor) (Celsius) (Celsius), (Cels-Iu )Kq/n3( (Percent (Mg/Kg) IMillha) ilbar) ((K )el.oM- 2/3'

135 12.259 13.396 13.576 9.351E- 87.4 7.59710 E 2.34a 14.123 NO DATA

HEIGHT, 72 POT.TEMP.2 VIR.rEMP.2 V.P0T.TEMP.2 ABS.HUMID.2 REL.HUMID.2 YPEC.HUMID.2 VAP.PRES.T S.VAP.PRES.2 REF.INDEX/2
(Meters) (Celsius) (Celsius) (Celsius) )Kg9/et3( (PeorcentI) (EKg)g (hilloIb ar) (MI iu or) ieI ,oM-2/3)9.20 12,275 13,502 13.593 9.38,'E-03 86.78 7.573E-03 12.355 14.238 NO DATA

oCONTINUED BELOW

PRINT DATE: I1 JUN 1980
RUN NUMBER: 7905030730 MARINE SURFACE LATER DATA SAMPLING RATE ( ALL CHANNELS): 6/M..
START TIME: 7:34:30 POT NRL MI CROMETEOROLOGT DATA AVERAGING PERIOD: 30 M'n
START DATE: 3 Map 1979 (DAY 123) S3AN N ICOLAS ISL AND, CAL NOMENCLATURE: I-UPPER LEVEL., 2-LAWER LEVEL

oPROFILE CALCULATIONS BASED ON ABOVE OBSERVED AND CALCULATED VALUES (BUSINGER,1973(:

FLUPARAMETERS PROFILE SL OPES
STABILITY (UP, --DOWN) SCALING PARAM4ETERS PARTIAL DERIVATIVES (c-INCR.WITH 411040)

GOAD.RICHARDSON NUMBER MOMENTUM FLUX FRICTION VELOCITY GENE RAL FORMK:DN/DZi GENERAL F ORM. 'ROSLOPE.
4uSt ble,--Unstuble( )Nt/s2) (Metes/I e I)NIN12 1/ILo)ZI/12(o 1)LtllPS I ()LZ2_PS01(3/-0. 19b AT ORN -2.21E-02 l.339E-01 (21o22(l/2( (NI-N2(

GIEOMETRIC MEAN HEIGHT HUMIDITY FLUX SCALING SPEC.HUMD. N-WIND' SPEED )M/sec( N-WIND SPEED (M/s-',
(meter) GMH-(ZloZzfl/2 R .se 2) (Og9/Eg) Z NEIGH TP(Me.) 7 -HEIGH I(M Vert.A.o

12.99 IFI-R -793E DWS/D2- 1.79E-02 PSIPSI)

SSLOPE= 2 .99L 00
7/L AT GMN LAT.HERY FLUX
-0.220 (W.atts/;2( SCALING POT, TEMP. N-SPEC.NUMIDITY (Kg/Kg) N:SPEC.HUMIDIIY (Kq/Kq(

3.4 51 (Klvo I7 n)ZHEIGHT (Meter-) Z HElGHT (M) VertAIs
Z/L AT I0 METERS -1 .632E1-02 ISM /07. -8 .921E-06 PSI-PSI,
0. 1 170 !(DN NEAT EL6IS SR SOOPE- -6.ElE 03

Z/E AT 70 2.7SF 00 ROUGHNESS LENGTH N-P0T.TEMP.(Re1uon( N. POT1TEMP (Kolvin)
-0.30it) ( PrS) 7-HEIGHT (Meers 7HIGHT (M) Vert.Aoois

SKT AND SOLAR HEAT FLUX I' 604E-06 DPI/l- -0.03E-03 PSItPS12
l/L AT 22 (W tts/s12) PIE SLOPE- -3,31F SI
-RO. tIR .- 1E 02

DRAG COEF. AT t0 METERS N:LnTE MP STRUC.(Ro.M-2/3(
MONIN-OBURHOV LENGTH TOTAL NEAT BUDGET FLUX ,(Dlionle,.u( Z HEIGHT (M( Vert.Ro,.
(Meters) (WatIts/1.2) 4.):PSI.RONE
-3.997E RI R. 27E SI1 CIT SLOPE-NO DATA

P510 AT 2'1- 0.584599 ROWERN RATIO

PRO! Al Z2- 0.371418 (no ottlts)
P0102 AT Z1- 0.388586 0.0R4
PSI12 AT 72. 0.243161

1GFNERAL. CONSTANTS. MISCELLANEOUS

VON BARMAN GRAVITATION PROFILE PROF ILE BULB BULBKCONSTANT ACCEL ERATION TUR.PRANDTL T URMEN MIDY SEN NEAT MOISURE AIR DENSITY
(No units6) (M/eeoc 2) NMER NUMBER TRANSF.C EF. TRANRE COEF. (Og/.

T
()

04 9.7959 0.74 0 .74 0.92E-03 I.32F.-03 I012 353

1GENERA. NOTES: AIR SPECIFIC HEAT

Accoruc C' leotatlon ocoeded for meas.oreet of Profile Slope .n4/or Partiul Derioatioe. (I l~c1 /K Eel,.)
Cespu1ttton ...ecod bp Insert I an of: 2.41641. 02

SRI-WS2: *0.128 of .Meun Value. MATER LAIHEAT YAP.
040-8HZ-*1 .01- Kg/XBq. ) ITil . /Kq

5.904a51 05

* CONTINUED ON NEXT PAGE 90



RUN NUMBER: 7905030730 MARINE SURFACE LAYER PRINT DATE: It JUN 1980
START TIME: 7:34:30 PSI NRL MILROMETEOROLOGY DATA SAMPLING RATE (ALL CHANNELS: 6/Min
START DAlE: ,3 May 1979 (DAY 1231 SAN NICOLAS ISLAND, CAL DATA AVERAGING PERIOD; 30 Mm

ESTIMATED MICROMLIEORUIOGIAL PARAMETERS AT TEN METERS:

AIR TEMP. WIND SPEED DEW POINT TEAP.STRUC. WAR.PRES. MULE WI TEMP AIR-WI TEMP POT-AT TEMP VIR-WT TEMP vPDT-WT TLMP

(Celsius) (Meter/sec (Celsius) (Kel .M -2/3) IM IIar) 1 lelsius (Kelvin) (Kelvin) Telumn ,
12a172 5.68 10.05 NO DATA 1.6E3 13.381 -1.208 -1110 009 0./CT

HEIGHT POT TEMP. VIR.TEMP. V.PO.TEMP, ABS.HUMID, RFL.HUMID. SPECEHUMID. VAP PREG S.VAPPRES. REEINDEX
(Meters) (Celsius) (CelsIus (Celsius) (q/3) (Percent) (Kg/Kg) M (MIiboars) EelN " /3
11.00 1-.270 13.490 13.588 9.382E-03 86.86 7.593E-03 17 355 14 225 NO DATA

* BULK AERODYNAMIC CALCULATIONS BASED ON ABOVE ESTIMATED VALUES AT TEN METERS (FRIEHE ET AL,1978):

INFERRED FPI3x PARAMETERS INFERRED INFERRED MEAN VERTICAL
STABILITY (.=UP,-DOWN) SCALING PARAMETERS VELOCITY COVARIANCE MISCELLANEOUS

LRAD.RICHARDSON NUMBER MOMENTUM FLUX FRICTION VELOCITY WITH LONG. VELOCITY AIR DENSITY
ItyStable,-=Unstabln( (Nt/m2e) (Meters/ ec (Meter21sec2) 1Kg/ 3)
-0.213 AT CMH -4.1E-02 -1,8E- I -3.244E-02 1.2356

GEOMETRIC MEAN HEIGHT HUMIDITY FLUX SCALING SPEC.HUMID. WITH AMS HUMIDITY AIR SPICIFIC HEAT
(Meter) GMH4(zI*Z2)I/2 Kg/7ec m2 (Kg/Kg) (Mete r Hg/ _ 3 (ITUl/Eg Mel I
12.99 1.71E 05 -7.666-I5 1.70 E 05 '41t,4L 02

Z/L AT GMH LAT.HFAT FLUX SCALING POT.TEMP WITH POT.TEMPERATURE WATER LAT HIAT VAP
-0.238 (Watts/?2) (Kelvin) (Meter Kel./ sep (lCc l /g)

4,22E SI -4.333E-0 7.804E-I3 5 9043E 0
Z/L AT 10 METERS
-0.183 SEN.HEAT FLUX ROUGHNESS LENGTH VAP.PRES AT WI LEVEL

(W.TT /2) (Meter) (Mill I ar)
MONIN-OBUKHOV LENGTH 9,76E O0 9.428E-0 15.415
(MeTers)

-5.453E 01 S"Y AND SOLAR HEAT FLUX DRAG COEF.AT 10 METERS ABSAHUMID AT W1 LEVLL
(WatIs/2) (1)'Mensn"less) (Kg/M3)
-I.ISE .2 1,005E-03 1, 166E-02

TOTAl HEAT BUDGET FLUX BAR PRES.AT WT LEVEL
(Watts/ ) (M) Ibhar)
-6,59E 01 1017.8,

BOWEN RATIO
(nV unit )
0.231

* MEASUREMENT ERROR ANALYSIS OF PARAMETERS LISTED IN PFRCENT MEAN ERROR AS COMPUTED FROM CONSTITUENT MEASUREMENT ACCUIACILS
TOP RW ARE PROFILE ERROR VALUES AND BOTTOM ROW ARE BUIK AEROTDNAMIC ERROR VALUES. ALL VALUES ARE APPROXIMATE AND ARE "Vr- :
GRAD.RICH Z/L MOMENTUM LAT.HEAT SENHEAT Sky RAc, TOTAL HEAT BOWEN FRICTION SCLSPEC SCLPOT. ROUGH DRAG

NOAT GMH AT IOM FLUX FLUX FLUX FLUX FLUX RATIO VELOCITY HUMIDITY TEMP. LENGTH COEF.

249% 2495 2525 252% 201% 65 545 453% 126% 126% 75G 1465 252%

1755 175 46X 46% 1035 6X 135 149% 23% 69% 116% 43% 40%

CONTINUED BELOW

RIJN NUMBER: 790503173 MARINE SURFACE LAYER PRINT DATE II JUN 1990

START TIME 7:34:31 PST NRt MICROMETEI(ROLOGY DAA SAMPLING RATE (ALL CHANNELS) 6/Mun
.TART DATE 3 May 1979 (DAY 123) SAN NICOLAS ISLAND, CAL DATA AVERAGING PERIOD: 30 MIn

* LOMPOSITE PROFIE AND PULK AERODYNAMIC DERIVED PARAMETER VALUE WEIGHTED AS A FUNCTION OF THE ABOVE RESPFEIIV[ MEALJUREMFNT ERRORS
WITH THE LOWER LIMIT XF THE CORRESPONDING MEASUREMENT UNCERTAINTY INDICATED IN I I

FLUX PARAMETERS
STAl ITY ( UP,- DOWN) SCALING PARAMETERS

CRAD RICHARDSON NUMBER MOMFNTUM FLUX FRICTION VEOCITY
(n.Sta1 UnSta.OI ,Nt/nO) (Meles/se)

0 21 I"02. AT OMT -3 73IF-4 (6 OE-021 I 730E-0l 16 OE-021

GETMETRIC MEAN HEIGHT HUMIDITY fIUX SEALING SPEC HUMID.
Mter) GMH-(ZI/()I/2/ sg/eT M2( l Ig/Eq.
12 30 1 .VSF-05 19 01-061 " 7LTF-O0 130T-05I

ZlL AT GNU4 LAT HEAT FLUX SAT ING POT TEMP
a0 2( I TI ;'I (Watts/ 2) (Kelvin)

4 07E 0I 12 Etil I -2.637E-02 [1.OE-D2)
//L AT 10 METERS
S178 T 0/) SEN HEAT FLUX ROUGHNESS LENGTH

(Wtts/n?) I(Meters )MONIN-ObURHV LENGTH 7 37E 00 13 OF 001 T.64E-O6 I E OLS
(Meters)

-ZRE Ol SKY AND SOLAR HEAT FLUX DRAG COFF.AT 10 METERS
YWatts/52)( (Meters)

I IRE 02 (17.EYII H 0) 1- 14.OE-041

TIITAL TEAT 11IDGET FLUX
(Watts/n?.l

6 93F II o ll I

BOWEN RATIO
)nn unitlY)

0.195 (O.I

* DIFFERENCE BETWEEN THE PROFILE AND BULK AERODYNAMIC DERIVED PARAMETER VA) UES AS COMPUTED VIA THE STANDARD DEVIATION FROM EITHER THE
ABOVE WEIGHIFD COMPOSITE VALUE OR MFASURFMFNT UNCERTAINTY VALUE WHICH EVER ARI OLTE VALUE IS LARGERI. ALL VALUES ARE
LISTED IN PERCENT DIFFERENCE AND ARE "tr-:

GRAI).RICH Z/L MOMENTUM LATHFAT SEN HEAT SKY RAD. TOTAI HEAT BOWEN ERICTIUN SILSPEC S):L.POT. ROUGH DRAG
NO.AT GMH AT TIM FLUX FLUX FUX FIX FIUX RATIO VELOCITY HUMIDITY TEMP. LENGTH ('OEF

4% 4% IS 15 5o% I tR 42% IN6 2% 53% 7% 1

e END OP DA4TA RIMd 91



MARLINE SEIRFAL 0 I AYL WI (Ml HATIWSR' 0LI( Al E XPEW [MINT

NAV~oAL EILI AREL14I LAR(IAAIRIN
AHITS PHI IAlL P:Y1 1W , WNC

MAN fi1 (. )M(;Sf'THIAR I 1,E 'AW' H"AIIION

SAW N I CL A!,I III AWE (SI "I I TRN6A

M I MCH EI I TIR~tOLC IL A~T A U

REIN NUMBER; 790 5030600 PRINT DATL. I I N 90
ST1ART DIME' U: 4:50 PSit DATA G AMP L ING NATE (ALL IOIA NNELLS() 6,Mo
END I IME. 8:35' 0 PST DATA AVERA4C0NG PERDIIID. 30 Mo_
ST ,AAT SAWF; 3 

M

.It 1979 (DAY 121) No MENTCLIAT URE L 'UPPIR LIE I , 2'LOWER ILVEL

ANSI 13 CHANNEL RAW DAYA (AVERACE UDGI:

No1.00 N-.01 Wo-L2 Wo03 o04 No '5 No0) No (7 No, 0a N. 09
VOIAP. IPF.SYAE. IPI'RUJC.2 OEW P011 OW PIT :i' WI ND' lPEEDI 'IND SPED R PLIES SK SY AD0 RIND DIR.

6.205 0.00 a 30.00 S.00 5 DY.; ZUI 2u 817L 074 I 042 4962

w'( AT EMP AC FR1EQUENCY AC VOL TAGE MANUAL FLAG 716 RO PAIL A I18 I ' 80(1L RE FP
3.75 .392 5' 0 .0 a(0 R'( nLLY 0 1011

* IGIITAL CHANNEL LIAW DA1A (AVLOAGEL; ESCARPMENT DATA, ILED I N( 06 tPR UIN AN[, WIND) S 'ED (SCAAPMENIC ELRECT IONS.

Io. No., ((PAIND NE86 ((PWINS LAND LPIfTA( I ACA1,L ATL'1FCAL WSITEII WS2EC
AlA TEMP'. I ALA TO7MP. HEICHT/LENGT PATti( Metr Vos 'I Ii- (Vol"I (CoO f (CoeLf.)
IN4 I 11229:,, 142?1 12?,2373' 0.1111 148 0 00 L' I' LJ 00 a 992 ? 0.952

oSYSTEM HOULLS)E LP' INC P611691 SEWS TkANSATF 0 INTL) LNC IN[ ER INC UoN 1; .

MANULAL ELA LA ERARLR LUNT DATA I('F VIL 1 11 1 J' l,11 1 111 T LL(LV 7tLY RE EI.U AL DD(I F111 ((U AT;EO5 ((( ACAVOLTAGE ACTTFREQUENCY
(N.,p Sa I (No scoS '.k AL, NoI L "lD 11(90 ' SOSI INO. 0 ( 15 N TNJ (N.> Ht VC) HI

M. L8 I T 0 11.3 9

0 SAERYLS) MILA&LMEYEOAUOL(CLCA( PA0690 IRS ' INC(TSINC TKE ADSOVE CALI AND E'ARPMFNT CSRAECT0SNS) TRANSLATED 191O ENGINEERING UNITS;

ALA LIM'P I WINS 'PLL10 DI '1W PF'T1NII1 11 TIF.,1' 1 WlIj ETAi DAL R I SAY RAD. I10(0WT TEMP MEAN AlA TEMP
4CA .oo T" (met e r/oo' L _lsuS 'Aol N

2
3' 150 TroI LI I O"o loar It I (CINUSI (1,0

1.23 5A 132 S AT0(. 1(,04 -I 4l50 02 IC 403 251340

AIR TE-MP. W11NO SPLI 1,0w (IT2 M' SW 2 10 R11( TIAbL E EAR. PRES, 2

L lUI I'o ''$O CIoN (o oMI 2% O (et' M.YE ;( Mo1 '1)

12' 23? 5 41 1110 5 NO AL -0.51', 11.4

oCALCUL ATES) TItAR1,FF L LAL ('ARANETEAS;

HEICTIT,)1 PI OI.TEMP.I VII0..MP. YPOT,. tEY'.T A1,S.HHIlD.I REL.HeIMID.T SPECK HUMEI).I VAP.PRES.1l S.VAP PAES.1 AEF.INDEX I
(ets Colovo I '.lsoos I Iesol IAQ/Ml (Poo3n1 (OqSlq (MoI I l1o1o4O (Rel..M'-O/31

3t ES 2 303 13 437 11 917 9.359E F-503 86P.96 2 5,7UE0A 12.322 14 170 NO DATIA

ICSI 22, ,Tl T2E" I ~P. PTIP AS .HUM IDI. ACI L .RHUM11). 2 SPEC HL(MID.2 YAP PRES.2 S . APPRES ? REF.INDEX 27

'Gteo CO I'I(5 L"'~o' I "LI, eL IRQ2M) (P 'rI _t( (LI q I (M 11 9w,, (Moll I e (I 1 M-2/31
.20 /2.'I2,17,5 13.8 14 Y.AT3E 01 16.47 7T.SV2;F -503 12.35B 1.293l NO Do.TA

*COINTINULED ILL. OA

PRINT DATE 1: 38N 98Y

RU N NUME'Fk A; 29(r.I30105 MAR INE SUNPAC' LATER DATA rTAMPL INC RATE (Al L 0HANNEEDI ; 11,00
'-TART TIME. 1.; 4:',O PS'I TIRL MEICROMOE IEUIC DATA AV EPACGIN G PERIOLD' 3 0 MON,
'(SART DAIL 3 i 1117 I)( (EY 1213) TAN NLAS ISLAND, CLI1NLATN UR I. -(UPEN L EVI I 2- t LARR kE EL

*PRCO ILE CAICII AT IOS RATED ON AI'STE DtSAWRVPOD ANTI CAl COOL NOED VA1 YES IDUSINGEM 1971;

FLUX PANAMEIRS POFAILE SLOPES
STAII ISP oUP'-DOWN( SCAI INC PARAMET(ERS PARTIAL PETIYATTIIE (''IN CA WITH HE IGHTL

LORAD RIICHARDSON NURRIA0 MONENTIPO FITOX PRICTION1 UISEITY GOI WERAL )FYOMDN ON'S GENERALFIAN. 'N'SEOPE-

'ATw~ -=U~tblL.. (RI/n2l M~ooss I(NI-N2(1(Ln(?' I'I IILZS-ESI)-(1002-PSI(I'
G032 A MII -2 490 -0;' 1.41lcE01l Z262'2 I-2

lEM ALMOAN HEIGHLT HUMITDITY 1k LL( SCALIT 11tSPEC (FUND. NAWIND SPELED oM 'Ncr NowIND SPEED (M'vo
e fle, GMH-Io/I/.' x. 5'e(M2 10 0 OHE I G HTI l )M' rNL TEIGH T (M) VerbAo

12.99 1 470 ') -R.3A100( _LOWS/DY'l I 73V- 02I PSI'TL1
AT SLOPE ' 2 A.'E TI

11L Al GMM LOT HEAT F IIX(

-Y 34 4 "1 1on2 SCALING POT. TCMP. N'ST'EC HLIMIIDIT) (Rq.'OqL N-5PECHUMIDI IK (RQ.'
'0K 63 01 TIowo '_Tt I GHET (MWoer, Z (HEIL AT (M) pItAio'

I/C AT 1Y NFITEAS -2.SR3E-' DSM'DZ'. -8,92E'06 PSI-'1 2
-0. 2 61 i. 1 '0 kitAT PI ((6 $6 '.( I 5 -6. 4'-F 0 3

I/C AT ZI 4.5RE 00 ROUC(HNI SS LENIITA N POT TEMR (Reo;L NYO TMPm Ik,,o,'
-0 .4)0, IMo'ter,)I SHEITH )*M N 1 -HEIGHT (I v.T 

00
SKT AND SOLAR HElAT El (0X 2.3FIR0-06 DPT.D"- 5-3 PIP1

III- AT WI )AwttN/o) PIK 5)II O 1 2.YE9 01
-0 2 44 1.45E 02

DRAG GOLF. AT 10 Mt TOWS N-'MF STOOL ("'MN 23'
MONI0'SR11("A1v I INGh' I STA FLOAT )G IS~ 1 01(0IIX oNoo ('HEFIGHT (N) VrtI Ao I

-3. 777E 01 -I 04F1 i7CT. SEITY' .ND TIATA

P' i AT 71' 0 .:50 WI)WORN RATIO

PR'12 A, 71 0.5613 512

PSI2 AT A .3716

0 GENERAl. EIoNsOANTS' MISCELLANEOUS

VON KRMAN GRAVI TATIlON 'ROF IL I PRS1. ELL R 10110K
CONRSTANT AECEORAT I II4 ARNO TIIA SCHMD SIN FAR MINA I RSIT
tNo 000ts) YM/-r 2)1 NUMbER NUIM pOR M ANSEC III tPF TA'SE GOLF I)IK '1,"1

04 9.79,? 074 0.74 0. 91 -03 I.32E"OT I '356

0 GENERALNOTE- ;: AIR kFF I If IL CHI ATI

SHl -RH?' ./ IE '3 RqR WATER (AT FHOAT VAR

* CVUIILD IMN RMgt 0A6I 92
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IIflllllllllll
E-EEEEIIIIII
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RUN NUMBER: 79050308100 MARINE SURFACE LAYER PRINT DATE: II JUN 1980
START TIME: 8: 4:50 P'T NRL MICROMETEOROLOGY DATA SAMPLING RATE (ALL CHANNELS): 6/Min
START DATE: 3 May 1979 (DAY t23) SAN NICOLAS ISLAND, CAL DATA AVERAGING PERIOD. 30 Nin

* ESTIMATED MICROMEIEORLOGICAL. PARAAETERS AT TFN METERS:

AIR TEMP. WIND SPEED DEW POINT TENP.STRUC. BARBPRE. RULK ST TEMP AIR-ST TEMP POT-WT TEMP VIR-WT TEMP V.POT-WT TEMP
(CelsIws) (.eter/sec) (Celsius) (KaeI.M-2/3) IMi11ibar) (Celsius) (Kelvin) (Kelvin) Kelin) (Kelvin)
12.223 5.46 10.04 NO DATA 1017.04 t3.403 -1.180 -1.092 0.137 0.235

HEIGHT POT.TEMP, VIRTEMP. V.POT.TEMP. ARS.HUMID. RELHUMID. SPECHUMID. VAP.PRES. S.VAP .PRES. REF.INDEX
(Meter) (Celsius) Cels is) (CeIsus) (Kg/n3) (Percent) (Kg/Xg) (M:iliba. (Mil3.rs) (KeI.sx-2/3)
10.60 12.321 13.540 13.638 9.380E-03 96.53 7.590E-03 12.354 14.279 NO DATA

* BUK AERODYNAMIC CALCULATIONS BASED ON ABOVE ESTIMATED VALUES AT TEN METERS (FRIEHE ET AL,1978):

INFERRED FLUX PARAMETERS INFERRED INFERRED MEAN VERTICAL
STABILITY [+LOP,-DOWN) SCALING PARAMETERS VELOCITY COVARIANCE MISCELLANEOUS

.RAD.RICHARDSON NUMBER MOMENTUM FLUX FRICTION VELOCITY WITH LONG. VELOCITY AIR DENSITY
(+.St ble,- Unst.ble) (Nt/n2) tMeners/secA (M.terl/sec2) (K/.3)
-0.234 AT GMH -3.66E-02 1.720E-01 -2.958E-02 1.2358

GEOMETRIC MEAN HEIGHT HUMIDITY FLUX SCALING SPEC.HUMID. WITH ABS. HUMIDITY AIR SPECIFIC HEAT
(Metor) GMH(ZI32)I/2 (Kq/sec "2) (K/K) (Meter Kq/sec m3) (ITcal./Kg Kel.)
12.99 1.66E-OS -7.797E-05 1.657E-05 2.4164E 92

Z/L AT GMH LAT'HEAT FLUX SCALING POTTEMP. WITH POT.TEMPERATURE WATER LAT.HEAT VAP.
-0.261 (W.tts/ 2)1 IKlvin) (Meter Kel./sec) (IT cl./K)

4.10F 01 -4.325E-.2 7.439E-03 5.9040E IS
Z/L AT I0 METERS
-. ,201 SFNHEAT FLUX ROUGHNESS LENGTH VAPPRES.AT WT LEVEL

(W.tts/n2) (Neters) (1,llibar)
MONIN-OBUKHOV LENGTH 9.30E 00 7.424E-06 15,444
(Meters)

-4.981E 01 SKY AND SOLAR HEAT FLUX DRAG COEF.AT 10 METERS ARS.HUMID.AT WT LEVEL
Nst ti/n?) (Dimensionless) (Eq/M3S
-1.45E 02 9,907E-04 1.168E-02

TOTAL HEAT BUDGET FLUX BAR.PRES.AT WT LEVEL
(Wtt1s/n2) (Millibar)
-9.SIE 01 1018.24

BOWEN RATIO
(ns unit),0.227

o MEASUREMENT ERROR ANALYSIS OF PARAMETERS LISTED IN PERCENT MEAN ERROR AS COMPUTED FROM CONSTITUENT MEASUREMENT ACCURACIES.
TOP ROW ARE PROFILE ERROR VALUES AND BOTTOM ROW ARE BULK AERODYNAMIC ERROR VALUES. ALL VALUES ARE APPROXIMATE AND ARE .nr-:

GRAD-RICH. Z/L MOME NTUM LAT.HEAT SEN.HEAT SKY R AD. TOTAL HEAT BOWEN FRICTION SCL.SPEC SCL.POT. ROUGH. DRAG
NOAT INN AT I0M FLUX FLUX FLUX FLUX FLUX RATIO VELOCITY HUMIDITY TEMP. LENGTH COEF.

231% 231X 2625 262% 195Z 5% 52% 457% 131% 131% 64% 151 262Z

176% 1765 46Z 45% 104% 5% 11% 150% 23% 68% 127% 43% 40%

CONTINUED BELOW

RUN NUMBER; 7905030800 MARINE SURFACE LAYER PRINT DATE: II JUN 1980
START TIME: S: 4:50 PST NRL MICROMETEOROLOGY DATA SAMPLING RATE (ALL CHANNELS); 6/Min
START DATE: 3 May 1979 (DAY 123) SAN NICOLAS ISLAND, CAL DATA AVERAGING PERIOD: 30 Mis

COMPOSITE PROFILE AND BULK AERODYNAMIC DERIVED PARAMETER VALUE WEIGHTED AS A FUNCTION OF THE ABOVE RESPECTIVE MEASUREMENT ERRORS
WITH THE LOWER LIMIT OF THF CORRESPONDING MEASUREMENT UNCERTAINTY INDICATED IN I I:

FLUX PARAMETERS
STABILITY (+=UP,--DOWN) SCALING PARAMETERS

GRAD.RICHARDSON NUMBER MOMENTUM FLUX FRICTION VELOCITY
(+_Stable-=Unt b1e) (Nt/S) (Metepr/sec)
-0.268 1O.01 AT GMH -3.48E-02 16.0E-021 I.675E-0' 16.IE-021

GEOMETRIC MEAN HEIGHT HUMIDITY FLUX SCALING SPEC.HUMID.
(Meter) GMH=(ZIZ2)1/ (Eq/sec 2) (Kg/Kg)

12.99 I,63E-05 l.OE-1l -7,997E-.5 [3.0E-05

Z/L AT IAN LAT.HAT FLUX SCALING POT.TEMP.
-0.297 [0.021 (Watt,/n2 (Relys)

4.03E 01 12.0E01 -3..66E-02 (2.0E-021
ZIL AT 10 MEYERS
-0.229 10.021 SEN.HFAT FLUX ROUGHNESS LENGTH

(Wa.ts/2) (Meters)
MONIN-OBUKHOV LENGTH 7.66E O0 I3,0E0I 6.307E-06 16,0E-051
(Meters)
-4.379E 01 SKY AND SOLAR HEAT FLUX DRAG COEF.AT 10 METERS

(Watts/n?) (Meters)
-1.45E 0? (2.0Es01I "/, I'S [4.XE-041

TOTAL HEAT BUDGET FLUX
(Watts/2)

-9.68E 01 I3.OFtOA)

BOWEN RATIO
In units)

DIFFERENCE BETWEEN THE PROFILE AND BULK AERODYNAMIC DERIVED PARAMETER VALUES AS COMPUTED VIA THE STANDARD DEVIATION FROM EITHER THE
ABOVE WEIGHTED COMPOSITE VALUE OR MEASUREMENT UNCERTAINTY VALUE (WHICH EVER ABSOLUTE VALUE OR LARGER). ALL VALUES ARE
LISTED IN PERCENT DIFFERENCE AND ARE "+or-":

GRAT'.RICH. Z/L MOMFNTUM (AT.HEAT SEN.HEAT SKY RAD. TOTAL HEAT BOWEN FRICTION SCL.SPEC !,CL.POT. ROUGH. DRAG
NO.At GNH AT TIM Fl UX FLUX FLUX FAUX FLUX RATIO VELOCITY HUMIDITY TEMP. LENGTH COEF.

IS 14% 12% 7% 32% OX 6% 2S Ill 42 29% 51 6x

END OF DATA RIAN 93



MARINE SURFACE LAYER MICROMETEOROLOGICAL EXPERIMENT

NAVAL RESEARCH LABOURATORY
ATMOSP HERIC PHYSICS BRANCH

MAR INE ATMOSPHERIC RESEARCH STATION
RAN NICOLAS ISLAND, CALIFORNIA

. . . . MICROMETEORSLOGICAL DATA . . .

RUN NUMBER' 7905030830 PRINT DATE. 11 JUH IPSO
S TAR T T IME: R:35.;ID POT DATA SAMPL ING MAT E (ALL CHANELS); 6/Nun
ENSD IME; 9; 5: 5 POT DATA AVERAGING PERIOD;1 30 Mitn
START SATE; 3 May 1P79 (DAY 12.5) NOMENCLATURE; l-UPPER LEVEL, 2-LOWER LEVEL

*ANALOG CHANNEL RAW DATA (AVERAGE VDC);

No.80 No .0' No.02 N..03 N..04 N.05 N.06 N-.07 N.oS No.09

VOLT.MEF.A TEMP.STRUC.I TEMP.OTRUC.2 SEW POINTS DEW POINT2 WINS SPEESI WINS SP EES2 BAM.PRES.2 SKYT MAD. WIND DIR.
6 .20a5 0.000 0.001 5 .062 5 .0 77 2 .651 2.648 5 '78 1.779 4.894

N.O N.1 No.2 No.23 No.24 No.15 No.16 NR.17
BULK WT TEMP AC FREQUENCY AC, VOLTAGE MANUAL FLAG ZFRO REF. SPARE A SPARE B VOLT. REF.b

Z5.787 3 .914 2.531 0.00 1 0 . 01 0.0 0) 0.0 01 6. 2 05

" DIGITAL CHANNEL RAW DATA (AVERAGE); ESCARPMENT DATA, FIELD CALIBRATION AND WINS SPEED ESCARPMENT CORRECTIONS:

Up. No2UWIN D NEAR UPWIND LAND DPIFCAL SPFCAL WYBECAL OSIEC W.S2EC
AIR TERP.I AIR TERP.2 HE IGHT/LENGTH PATH)Met e rs) (V oIts) (Volts) (V oits) (Coe f. f (Coeff.)
1411 121447 1421 122735 0.1893 251 a0. 009 DU 0.011 010 U,992 0.95;J

o SYSTEM HOUSEKEEPING PARAMETERS TRANSLATES INTO ENGINEERING UNITS;

MANUAL FLAG ERROR COUNT DATA EASE VOLT.MEF.SEV VOLT.MEF.SEV ZERO REF.SEV AC VOLT.F).US AC EREQ.FLUS AC VOLTAGE AC FEENLCT
(Noscans) (Noscans) (No .s can S) A)No,>.0055) B(Nc.).005V) (No.>.002V) (No.I.)y) (No.l )IHo) (VAC) (Ho)

5 18a5 0 0 5 0 0 2 15. 3 9.9)

* OBSERVED MICROMETEOROLOGICAL PARAMETERS (INCLUDING THE ABOVE CAL. AND ESCARPMENT CORRECTIONS) TRANSLATES INTO ENGINEERING UNITS:

AIR TEMP.I WINS SPEEDI DEW POINTI TEMPSTRUCJI WINS DIR. BAR.PRES.1 SOT MAD. B ULK WE 1EMP MEAN AIR TEMP
(Celsius) (Meter/sec) , (Celss (KeI~oM-2/3( (S~eq.Truel (Millibar) (Watt/t2) (Celsius (Kelvin;
12. 145 5.12 9.91 NO DATA 311.4 016.1 -2.48E 02 13.4351 25(9

AIR TEMP,2 WINS SPEES2 DEW POINT2 TEMP.STRUC.2 TIDE.TABLE B-AR.PRES.2
(Celus) (Met er /se C) Celios )Ke.o:,M-2/ 3) ( Meter ROLl (Millibar)
1 2.274 5.03 9.94 HO DATA -0.5 9 1 0 17.2 1

oCALCULATES MICMOMETLOROLOCICAL PARAMETERS;

HEIGHT, 21 POT.TEMP.I VIR.TFMP.I U.POT.TEMP.I ARS.HUMID.1 REL.HUMID.I SPEC.HUMIS.I VAP.PRES.) S.UAP.PREY.I MEFITNSEY I
(Meaters) (Celsyos) (Celsous) (Cel s ius) )Kq/nl) (Per cent) (Kq/ X(g) (Millibar) (Millibar) (KeI.oM- 2/3)
1 8. 35 1 2.325 1 3.450 1 3.629 9.292E-03 86.21 7 .523E-03 12.234 1 4. 19 1 NO DATIA

HEIGHT, Z2 POT.TEMP.2 VIR.TEMP.2 VPOTTEMP.2 ABS.HUMIS.2 REL.HUMID.2 SPEC.HUMIS.2 VAP.PRES.? U.UWP.FOES.2 MEF.INOEX 2
(Meters) (Celsius (Celus (Clius (Kg/ .) (Percent (Kq/Rq) (Millibar) (RulhoarI (Kel1-/3
9.20 12.36 13.581 13.621 9.313E-3 85.6Z 7.3E0 227 1.2 0 DATA

*CONTINUES BELOW

PRINT DATE; tI JUN 19680
RUN NUMBER; 7905030830 MARINE SUR FACE LATER DATA SAMP LING RATE (ALL CHANNELS): b/Mis
S TART T INME; 0:35: 10 PST NR L MICROMETEOROLOGY DATA AVER AG ING PERIO0D: 3I 0Run
START SATE; 3 May 199 (DAY 123) SAN NICOLAS ISLAND, CAL NOMENCLATURE; IwUPPER LEVEL, 2=LOWEM LEV/EL

oPROFILE CALCULATIONS BASED ON ABOVE OBSERVED AND CALCULATED VA) VES )BUOIN4GER,1973);

FLUPARAMET ERS PROFILE SLOPES

STAPI) ITT (oP,- DOWN) SCALING . AMETERO PARTIAL DERIVATIVES (+=]NCR.*WITH HEIGHT)

ERAD.RICHARDSON NUMBEM MOMENTUM FLUX FRICTION VELOCITY GENERAL FORR;DN/DZ- GENERAL FORM;'N'SLOPE=
)O+Stoble,--Unstoble) (T/32) (ecto-rs/see) M(NI-N2)1ILn)ZI/22)O 1)Ln2I-PSI)-(Ln22-PS"I(I/
-0.594 A T 0MM -2.72E-02 I.485E-01 (Z I. Z?2)112 1 INI-N21

GEOMETRIC MEAN HEIGHT HUMIDITY FLUX SCALING SPEC.HUMS. N:WINS SPEED (M/sec) N-WINS SPEED TM/nec)
IMet.,r GMH)210221)1/2 (Kq/seco ( (KR/KR) Z.NEXGHT (fMeters) Z HEIGHT (M) VertAois
12.99 I,66E-O52 -9.43E-O5 OWO/DZ- .lE-R2 PS I!PSI

WS SLOPE- 2.69E IT

l/L AT 0MM LAY HEAT FLUIX
-0.641 (Wtso)SCALING)POT. TEMP. N-SPEC.HUMIDITT )Rq/Kq( N=SPEC.HUMISITT (Eq/Kg)

4(WO "s (Kl )2HEIGHT (Meters) Zo HT (M) Vert.Axi
Z/L AT 10 METERS -426E-02 DOH/SZm -8.92E-06 P 1 P512
-0.493 fSEN HEAT FLUXD SM S(OPE= -5.9)E 03

Z/L AT 21 BM.22E DO R OUGHNESS LENGTH N-POT.TEMP,)Reluin) N=POT.TEMP.)Kelun)
-0. 9 03 (Neto.rs) 2.'HEIGHT (Mters) 7-HEIGHT (M)2 Vrt.A.us

SKY AND SOLAR HEAT FLUX 3.190aE -06 OPT/Si- -4.37E-03 P SI PST'
Z/L AT 22 ( Wats/n) PYR SLOPE= C.22EC 01
-0,454 -2,48E 02

DRAG COEF. AT 10 METERS N-LTEMP.STRUC (kwt-2/3(
MON1N-IIbUKHOV LENGTH TOTAL HEAT BUDGET PLUS IOsnensuo.nles) Z-HEIGHTI (M) X.rt Ax-
(Meter.) 1Wtsn)I.');. PSI-NONE
- 2.027E 0I -1.99E MT C12 SLOPE-MS DATA

PO~l AT 21- 1.034557 BOWER RATIO

P61,2 AT 72- 0.72?6060 (ovl.
P52AT 21- 0. 699246 0.200

PS12 MT 22- 0.487039

oGENERAL CONSTARTS. MISCELLANEO 15

VON RARMAN GRAVITATION PROFILE PROFILE BULK BULK
CONSTANT ACCELERATION TUM.PRANDTL TUOR.SCHMIDT SEN HEAT MO ISTURE AIR DENSICY
(Mo uni t. CM/sec 2) NUMBER NUMBER TRANSE.COEF. IRANSE.COEF. )RqKn "
0 .4 M .7959 0.74 0.74 0 .9E-M3 1.3lE-03 1.2356

oGENERAL NOTE';; AIR SPEIFIC HE AT
Accoracy lmitation exceeded for measurenent oP Profile Slope and/or Partial Serunani.. Iil .1M 11 KIComptation e.ecuted by inortio. of;:.13 02

WWE - no02 of oa Vue WATER LAT HEAT yAP

SH~~5 9042 3TOKV/q

o CONTINUED ON NEXT PAE 
94



RUN NUMBER, 290503a83S MARINE SURFACE LAYER PRINT DATE, II SUN 1980
START TINE, 8.35,10 PST NRL MICROMETEOROLOGY DATA SAMPLING RATE (ALL CHANNELS), 6/Mi
START DATE, 3 May 1979 (DAY 123) SAN NICOLAS ISLAND, CAL DATA AVERAGING PERIOD. 30 Nun

* ESTIMATED MICROMETEOROLOGICAL PARAETERS AT TEN METERS,

AIR TEMP. WIND SPEED DEW POINT TEMPSTRUC. BAR.PRES. BULK ST TEMP AIR-ST TEMP POT-WT TEMP VIR-WT TEMP V.POT-WT TEMP
(Celsius) (Meter/.RC) (e M-2/3) (Millibar) (CeIsius) (Kelvin) (Kelvin) (Kelvn) (Kelvi)
12.258 5.04 9.93 NO DATA 3017.11 13.435 -1.177 -2.079 0.131 0.229

HEIGHT POT.TEMP. VIR.TEMP. V.POT.TEMP. ASS.HUMID. REL.HUNID. SPEC.HUMID. VAP.PRES. S.VAP.PRES. REF.INDEX
(Meters) (Celsius) (Celsius) (Celsius) (Kq/. ) (Percent) (K/Kg

l
) (Millibars) (Millibars) (Ke1.uM-2/3)

10.00 12.356 13.565 13.663 9.310E-03 85.69 7,534E-43 12.264 14.312 NO DATA

* BULK AERODYNAMIC CALCULATIONS BASED ON ABOVE ESTIMATED VALUES AT TEN METERS (FRIEHE ET AL, 978),

INFERRED FLUX PARAMETERS INFERRED INFERRED MEAN VERTICAL
STABILITY (4.UP,--DOWN) SCALING PARAMETERS VELOCITY COVARIANCE MISCELLANEOUS

GRAD.RICNARDSON NUMBER MOMENTUM FLUX FRICTION VELOCITY WITH LONG. VELOCITY AIR DENSITY
(*S eble,--Unsteb e) (NT/n2) (Meters/sect (Neter/sec2) (Kg/.3)
-0.296 AT GMH -3.,2E-02 1.563E-01 -2.442E-02 1.2358

GEOMETRIC MEAN HEIGHT HUMIDITY FLUX SCALING SPEC.HUMID. WITH ADS. HUMIDITY AIR SPECIFIC HEAT
(Meter) CMH-(2I1Z2)1/2 (K/sec .2) (Eq/Kq) (Meter Eq/tec .3) (ITcal./Eq Eel.)
12.99 1.59E-55 -S.232E-01 1.5955-SO 2.4163E 12

Z/L AT GhH LAT.HEAT FLUX SCALING POT.TEhP. WITH POT.TEMPERATURE WATER LAT.HEAT VAP.
-0.327 (Satts/.2) (telvin) (Meer K../sec) ITcal./K)

3.93E 01 -4.479E-02 6.999E-03 5.9038£ 05
ilL AT 10 METERS
-0.252 SFN.HEAT FLUX ROUGHNESS LENGTH VAP.PRES.AT WT LEVEL

(Watts/n2) (heter.) (Nllibar)
MONIN-OUKHOV LENGTH S.75E O 4.347E-06 15.477
(Meter.s)
-3.972E 01 SKY AND SOLAR HEAT FLUX DRAG COEFPAT 10 METERS ARS.HUMID.AT ST LEVEL

(W ets/.2) (Dimensieness) (Kq/.3)
-2.49E 02 9.6PE--04 1,)70E-02

TOTAL HEAT BUDGET FLUX DAR.PRESAT WT LEVEL
(Utts/na) (Millibar)
-2.0SE 62 1018.31

BOSEN RATIO
(no n its)
0.223

F ASUREMENT ERROR ANALYSIS OF PARAMETERS LISTED IN PERCENT MEAN ERROR AS COMPUTED FROM CONSTITUENT MEASUREMENT ACCURACIES.
TOP ROW ARE PROFILE ERROR VALUES AND BOTTOM ROW ARE BULK AERODYNAMIC ERROR VALUES. ALL VALUES ARE APPROXIMATE AND ARE nnr-:

GRAD.RICH. Z/L MOMENTUM LAT.HEAT SEN.HEAT SKY RAD. TOTAL HEAT ROWEN FRICTION SCL.SPEC SCL.POT. ROUGH. DRAG
NO.AT GMH AT ION FLUX -I.UX FLUX FLUX FLUX RATIO VELOCITY HUMIDITY TEMP. LENGTH CaEF.

220Z 22O 2932 2932 213Z 52 412 5062 1462 146X 672 166% 293%

176x 1762 462 452 1042 5% 82 1492 232 68 127% 432 402

C CONTINUED BELOW

RUN NUMBER, 7905030930 MARINE SURFACE LAYER PRINT DATE% It JUN 2980
START TIME, R 35,10 PST HRL MICROMETEOROLOGY DATA SAMPLING RATE (ALL CHANNELS), 6/Mi.
START DATE, 3 Hay 1979 (DAY 123) SAN NICOLAS ISLAND, CAL DATA AVERAGING PERIOD: 30 Min

COMPOSITE PROFILE AND BULK AERODYNAMIC DERIVED PARAMETER VALUE WEIGHTED AS A FUNCTION OF THE ABOVE RESPECTIVE MFASUMEMENT ERRORS
WITH THE LONER LIMIT OF THE CORRESPONDING MEASUREMENT UNCERTAINTY INDICATED IN 1 2:

FLUX PARAMETERS
STABILITY (.-UP,--DON) SCALING PARAMETERS

GRAD.RICHARDSON NUMBER MOMENTUM FLUX FRICTION VELOCITY
(S-St.bl*,-;Unstable) (Nt/02) (Meters/sec)
-0.429 10.021 AT GMH -2.98E-02 (6.OE-02 1.552E-01 (b.E-021

GEOMETRIC MEAN HEIGHT HUMIDITY FLUX SCALING SPEC.HUMID.
(Meter) GMH-(ZIZ2)1/2 (Kg/sec .2) (Kg/Kg)
12.99 1.60E-05 (,OE-062 -8.489E-R5 13.0-051

lL AT GH LAT.HEAT FLUX SCALING POT.TEMP.
-0.467 10.02) (Watts/m2) (Kelvin)

3.95F 01 (2.06E011 -4.444E-02 12.0E-021

Z/L AT 10 METERS
-6.359 10.021 SFNN.FAT FLUX ROUGHNESS LENGTH

(WUatts/.2) (Meters)
OHIN-OBUKHOV LENGTH 8.57E 06 (3.OE.00I 4.109E-06 (6.0E-05
(Meters)

-2.74E Of SKY AND SOLAR HEAT FLUX DRAG COEF.AT 10 METERS
(Wetts/n2) (Meters)
-2.49E 02 (2.OE0II i.93YE-04 (4.OE-041

TOTAL HEAT BLDGET FLUX
()Wtts/m2)
-2.48E 12 13,UF01)

RSEN RATIO
(no unit.)
0.218 (.061

* DIFFERENCE BETWEEN THE PROFILE AND BULK AERODYNAMIC DERIVED PARAMETER VALUES AS COMPUTED VIA THE STANDARD DEVIATION FROM EITHER THE
ABOVE WEIGHTED COMPOSITE VALUE OR MEASUREMENT UNCERTAINTY VALUE (WHICH EVER ABSOLUTE VALUE IS LARGER). ALL VALUES ARE
LISTED IN PERCENT DIFFERENCE AND ARE 'iT-

GRADRICN, Z/L MOMENTUM LAT.EAT SEN.HEAT SKY RAD. TOTAL HEAT ROSEN FRICTION SCL.SPEC BCLPOT. ROW"H. DRAG
NO.AT GMH AT ION FLUX FLUX FLUX FLUX FLUX RATIO VELOCITY HUMIDZTY TEMP. LENGTH OREF.

252 342 32 32 3 62 OIL 62 32 52 t1 22 I %

OEND OP DATA R,1 95



MARINE SURFAC E LATER MICROMETEIROLOOICAL EXPERIMENT

NAVAL REFSEARCH LABORATOR Y
ATMDSPMER1IC P HY SICS BRANCH

MARINE ATMOSPHERIC RESEARCH STATION
SAMN NICOLAS ISLAND, CALIFORNIA

* . . .HICNOMETEOROLOGICAI DATA . . .

NUN NUMBER; 7905031960 PRINT DATE; 11 JUN 1980
ST ART TIME; 9; 5011 P9T DATA SAMPLING RATE (ALL CHANNELS): 6/Min
E ND T IME '3t; I 1T DATA AV4ERAGING PERIOD; 30 Mon
SlANT DATE: 3 FMay 19/ (DAY 12) NONE,-_.ATUREL IcUPPER LEVEL, 2-LOWER LEVEL

ANAIUOG CHANNEL RAW DATA (AVERAGE SIC);

No .0 No.02 N.,02 No.'03 No.04 No*.15 N.0 No.07 N0.08 N..09
VT.REE.A IEHP.SIRVC.I TEMP.II. DEW PO)INT) DW POIT WIND SPEED) WIND SPEED? BAR.PRES.? DRY.RAR. WINDSDIR.
6. 0, 00 a 10IT 5.061 5.072 2.306 2 .302 5 .085 2.35 1 4.859

Mo1 No.1 No.12W" No.13 No.14 No.2 ...16 N..17
BULK WTITEMV AC FREQUENCT AC VOLTAGE1 MANUAL FLAG ZE1RO REF". SPARE A SPARE N VOLT. R EF.))

3.05)' 3 .885 2.535 0'. 002 0 .001 0 .001 0 .001 6.205

oDIL.ItA CH4ANNEL RAW DATA (AVERAGE); ESCARPMENT DATA, FIELD CALIBRATION OHS WIND SPEED ESCARPMENT CORRECTIONS;

Ho) ". UPWIND NEAR UPWIND LAND DPIFCAL IP2ECAL ATBECAL WSIEC WS2EC
AIR TIMi*.' AIR TEMP.? MEIGHT/LENGTM PATHlMeters) (Volts) (Vol ts)I (Vol ts)I ( owuff.) (Coe .)
1411 122543 1421 12.397 2 0.183 1512 -0.0 09 0 .001 0 .Do0 I..92 01,952

o SIEn MLHOUSEKEEPING PARAMETERS TRANSLATED INTO EAGINEMINC UNITS;

MANUAL. FLAG ERROR COUNT DATA bASE VOLT.MEF.DlV VOLT.REF.DE V ZERO REF.DEV AC VILLT.ELUI AC FREQEFLUX AC VOLTAGE AC FREQUENCY
LNo-..o) c) (N (No. scans) ALN..IOSV)'E B( No>.005V)> )N..DD2V) L01.1>50 (N.1z (VAC) (Ho

I 1 18 I I 0 0 I 115.4 59.89

oOBSERVED MICROMETEONOLOGICAL PARAMETERS (INCLUDING THE ABOVE CAL. AND ESCARPMENT CONNECTIONS) TRANSLATED INTO ENGINEERING UnITS;

AIR TEMP.I1 WIND SPEEDI DEW P01611 TEME.STRUC.) WIND DIN. BAR.PRES.I SKY NAD. OlLE KT TEMP MEAN AIR TEMP
(Celsoos) )MeneL'/sec) (Celsios) Oe.oM -213) LDrq.TroeL (Millibar) )Watt/n2) (Celsius) (Relvin)
12.2.54 4,4 4 9.9 ND DATA 3 11.0 1016.21 -3.2RE 02 213.49? 285. 486

AIM TEMP.?2 WIND SPEED2 DEW PO3INT? TEMP.STRUC.2 TIDE TABL E .BANFORES.2

(Elsous) ( Itr / sec) (CeIsoo s) )EeI.1t-2/3) (M e ter M SL) (Mullior)
12.3971 4 .37 9.91 RE DTA -0.61 12017. 31

oCALCULATED MICROMETEUROLOGICAL PARAMETERS;

HEIGHT, 21 POT.TEMP.) VIRETFAP.) V.POT.TEMP.I ABS.HUM)D.I 0EL.HUMID.I SPEC.MUMID.11 VAP,BREO.1 SVAP.PRES.I REF.INDEX I
( Meters) (Clto ) )CelI o (Celsius) )Kq/e31 ( Percent) 1Kg/Kg) (Millibar) (Millibar K (Ee.oM -213)
16.35 2.434 13,559 2.739 9.24E-D 85.5 7.519E-03 12.229 14.296 NOI DATA

HEIGHT, 2 POT.TEMP.2 VIR.TEME.2 V.POT.TEME.2 ARS.HUMID.2 REL.HUMID.S SPEC.MUMII.2 VAP.PRER.2 S,VAP.PRES.Z? REF.INDEX 2
(Meters) (ce Isi us) (Celsoos) (Celso) LKg/n3a1 (Percent) (Eq/Kg) Milliobar) (Millibar ) LI o M-2/319.20 12.487 23.703 13.793 9.291P-03 84. 76 7.525E-13 12.244 1 4.446 No DATA

oCONTINUED BELOW

PRINT DATE; 11 JUN 1980
RUN NUMBER; 7905030Y10 MARIENE SUMFACE LATER DTATA SAMP LING RATE (ALL CHANNELS); A/Moo
START TIME; 9; 5:10PS NRL MICROMETEOROLOG DATA AVI3AGING, PER IOD: 3 0 Min
START DATE; 3 May 1979 (DAY 123) SAN NICOLAS ISLAND, CAL NOMENCLATURE; I-UPPER LEVEL, 2-LOWER LEVEL

oPROFILE. CALCU)LATIONS BASED ON ABOVE OBSERVED AND CALCULATED VALUES (RUSIHGEN,1973);

FLUX PARAMETIERS PROFILE SLOPES

STAB!) ITT I)t=UP,-=DOWH) SCALING PARAMETERS PARTIAL DERIVATIVES )o-INCR.WITN HEIGHT)

GRAD.ICHARDSOH NUMBER9 MOMENTUM FLU)XO~ONVLCT GENERAL FORM;DN/DZ= GENERAL FORM:'N'SLOPE-
I St.able. bnstllo (Nt/A?) (Meters/sec) 1)NI-H2(,l1Ln)21Z/200 ItLnZI-PSIt-ILnZ-PIII)I/
-1.073 AT GAN -2.A0E-02 1I.4 73E-lI, 1 21/21 I RI-NI

tIFOME TRIC MEAN HEIGHT HUMIDITY FLUX SCALING SPEC.HUMD. N-WN PE (N/sod, N-WIND SPEED (M/sec)
(Meter) GMH(*22(/2 LKg/se n2 (Eg/Eg) HElIGHT (Meter%) 2-HEIGHT (N) Vert.Axis

129 .7/E-V5 -91.646E10 DOS/Il- 1.37E-02 PSI!PSII
WI SLOPE- 2.72E 0R

7/L At GMN LAT ,HEAT ELLUS
.-I143 (W.oots/e2L SCALING POT. TEMP. N:SPEC.NUMIIITT LK9/9RL N-SPEC.NUMIDITT (Eq/EgO

4 .24C 621 (Relvo) 2-HEIGHT (Mete,) 2-HEIGHT (MI Upro .Aoos
2/L AT 10 METERS, -6.4 19E- 02 ISH/D2- -8.92E-06 PSI-PSI?
-0.880 j;ENMEHAT FLL)0 SM SLOPE- -5.60E 03

I(Wat t!/r2)
IL6AT 21 IRIE 01 ROUGHNESS LENGTM NoPOT.TEP.L Reloon) N:POT.TEMP.(ipelynn
-1.614 (Mot.r.) 2-HEIGHT (Meters.) 2-WEIGHT (M) Vern.Alis

SET AND SOLAR HEA1 FLUX 3.R28E-06 DPT/D2- -5-93E-03 PSI-PSI?
IL AT 22 W# ,ttsl/tT PT)) SL OPE- -B. 42E 0S
-0.8e09 -3.28E D2

DRAG C1lE. AT 1. METERS N-LnTEMP STRUC.(KoM -2/3)
MONIN-OBURHOV LENGTH TOTAL MEAT BUDGET PLUS ( D inensotnles) 2-HEIGHT INL oem .Ants

Lf~tro Wat 2n) t'/18 oo PSINON
-1.137VE 01 -2.73E 02 CT2 SL OPE-RD DATA

P1.11 AT /2- 1336149 SRER RATIO
PSI) AT 22 1 .986 o 5491 (n uits)
PSI? AT zt= 01904294 0.272
PSI? AT 72- I.66P 180

o GONMERA. T;ONSTrAN S MISCELLANEOUS

VON IANMAN CRAV17TION FROFILE PROFIT F. BUL K BULE
1(1TTON) ALCELORATION ILR.PRANDTL TUR.SCM!DT SEN HEAT MOITSTUR E AIR DENSITY
,No ouits) (M/,e_ 2) NUMBER N)IMbER IIIANSE.CIEE, TRANSF.'COEF. LKg/e.3)
a.4 9.795Y 0.74 1.74 aI.92E-03 1.32E-03 1.2352

o GENERAL mNTEi AIR RPECIFIC HEAT
A' noracy lettotoon roceeded for .4 s....ent of ProFile Slope .nW/or Partial Derooative, Kiol/gEl,)C-oeltat-oleeote I), teroon nP 4162E I2

OS W-01.026 o~FMuon V.Io.- WATER LAT H4EAT VAP.

.1.9034C IS5

o COLNTINUED ON NEXT PAGF 96



RUN NURSER: 7905031901 MARINE SURFACE LAYER PAINT DATE: It JUNA 1980
STTIME: 9: 5:10 psT NMR l ROMEYFUPOLOGY DAA SAMPLING RATE (ALL CHANNELS): 6/MNm

START DATE: 3 May 197V (DAY 12.31 SAN NI~nIAs ISLAND, CAL DATA AVERAGING PERIOD: 30 ITT

*ESTIMATED MICAUMETFORI.IGICAL PARAMETERS AT IN METERS.

AIR TEMP. WIND SPEED DEW PUN TEPSRI A AS 501.11 flTEM AIR-WE1 TEMP POT-WY TEMP I-WI TEMP V.POT-WT TEMP
I~lis Mete.n , , IeIas ((. "M/t ,~I~t IFelis XKlvn (KeIFn II (Kelvin) (Kerlvi)

12.308 4.38 Vt1 NI) DATA 108171- (3.497 -1.11I7 -1.19 .19 0.287

HEIGHT POITIM VI (IM V PT I AS'.111 HUMI R .t HUID. SPEC.HUMID. VAP PRIES.. S.VA.PR:E. REF INDEX
(Meers '~lsuI ((elsans EIi.I Kgnl (re) lg/Kg) (14111tbers(I ) lb r.I (Eel-M-2/3)

1111 1.48 i68 I 8. 2I-R 848U5 7.SUOE-13 I2 243 14.429 NO DATA

A SULK AERIIDYNAMIC CA)IILATIONS bIASIl ON AbiO~kth Es) 15811 VA) 011 AT TEN METERS IFRIEHE El AL,19781:

INFERRED lI PAASIFRpS1 FIEI D INFERRED MEAN VERTICAL
ST1ABILITY I' .. *Dow",a i: INML PARtAMTER VELOCI Ty COVAKIANCE MISCELLANEOUS

ERAD.RILMARDSOANtMI MOME NII #Lill IR I I-- VE(OLITT WITH LONG. VELOCITY AIR DENSITY

I-St~be -' Un tR. N sI:5'rc (Mat/t021 (Kg/ 3)

-1.428 At LAM ofIt /IO2ES -l.761DE-02 1.23!.4

GEOMETRIC MEAN 8111,81 "l10iTl I:' cmI:(A i HUMID WITH AS. HU.MIDITY AIR SPECIFIC HEAT
(Mult) GM-Z*/). K9s IF? mQg MtrE/n 3) (ITeMl/Kg 8.1.1
12.99 1I4NtK405 H1 ill at, T41~E9E-O5 2.4462E 12

Z/L AT GMM tAT (RAT 11t1, l)INC POT TEMP. WITH POT TEMPERATURE WATER LATHEAT YAP.
-0. 46b I.t / Ievn (Mete Ke/te ITnaI./KQI

3 51;1 at 4 5,99E-0/ Al- 3 S,.9531E 05
ZIL AT I0 METERS
-0.359 I-WN HEAT FLUXA ROUGHNESS LENGTHN VAP-PRES-AT WY LEVEL

I tI, -" ( Meters) (MNi11SE .r,
MONIN-OSUKHOV LENGTH 7 12 A.ITl-06 1, 'i4,
(Meters
-2.7ARE 01 SRI AND Sm AR HE4l FLUX DRAG COPE At 10 METERSAS.UDATWLEL

IN'ts/n2) D I nens ' n I-), )Ig/rt3)
-3l20E 02 9.THAE-R14 I.175E-02

TOTAl HEAT BUDGET FLIPS BAR PRES ,AT WIT LEVEL

-2 .RTE 0P 1118.4 1

BOWEN RAIO

0.217

ME ASUREMENT ERROR ANA[LYSIS OF PARAMETERS LISTED IN PE RCENT MEAN ERR OR AS COMPUTED FROM CONSTITUENT MEASURE MENT ACCURACIES.
TOP ROW ARE PROFEILE ERROR V ALUES AND BO1T0M ROW ARE BULK AERODYNAM IC ERROR VALUES. ALL VALUES ARE APPRO I MATE AND ARC *tr-

IRAD.RICH. OIL MOMENTUM LAT.HFAT SFN.HEAT SKY RAD. TOTAL MEAT BOWEN FRICTION SCL.SPEC SOLFPOT. ROUGH. DRAG
NO.AT CNN At ION FLUX PLUS FLUX FLUX FLUE R ATIO VELOCITY HUMIDITY TEMP. LENGTH COEF.

215% 2155 344% 3445 259Z 5% 401 684% 172% 172% 87% 192% 344%

179% (795 46% 44% 1(17% 5% 7% 151% 23% 67X 130% 43% 40%

*CONTINUED BFLOW

RUN RUARER: 7905030900 MARINE SURFACE LAYER PRINT DATE: 11 JUN 1980
S TART TIME: 9: 5: 11 P'J NRL MICNOMETEI)ROLOG Y DATA SAMP LING RATE (ALL IZHANNELST: 6/An
START DATE: 3 MOP 1979 (DAY 123) SAN N ICOLAS IS LAND, CAL DATA AVERAGI1NG PERITOD: 3 0 M..

*COMPOSITE PROFILE AND DUIK AERODYNAMIC DERIVES PAR AMETER VALUE WEIGHT ED AS A FUNCTION OF THE ADOVE RESPECTIVE MEASUREMENT ERRORS
WITH THE LOlWEK LIMIT OF THE CORRrspONSING MEASUREMENT UNCERTAINTY INDICATED I N I 1:

PLUX PARAMETERS
STABILITY ( .UP,-DOWN) SCALING PARAMETERS

GRAD.RICHARDSON NUMBER MOMENTUM FLUX FRICTION VELOCITY
.-Sta0le,--Uysta6IH) IMF/t.2) (Meteirs/ten
-.721 10.021 AT GMH -2.23E-2 I6.OE-121 I.44E-/0l"I6.6E-G?)

T;FOHETRIC MEAN HEIGHT HUM13DITY FLUE UCALING SPECHUHID.
(Meter) GMH'.0Te2fl/2 (Rg/n1 n2) . (Kg/K89)
12.9v 1,46E-115 I8lE-01 IRa.937E-05 13.IE-D51

OIL AT OH LAT.HEAT FLUX SCALING POT.TEMP.
E177 0.121 "Watts/H21 (KlelIvin)

3.60E RI C2.R1n01I -5 .689F-02 12.IE-021
O/L AT 10 ME:TFIS
-0,5 95 to0.021 SEN.HEAT FLUX ROUGHNESS LENGTH

MONIN-OSURMOV LENGTH R.R5E SI 13.OE+III 1.780E-06 IbROE-OSI

-1.6w0 aI SET AND SOLAR HEAT FLUX DRAG COrrFAl to METERS
IN. t tii/t IMete.rs)
-.. RE 11212.IE+QI I .UYJ~inlA 14.0E041

TOITAL HEAT BtUDGET FLUX
(Wetl t IF/nD )
2.R3E 02 13.DEnSII2

POWEN RATIO

DIF'FERENCE BETWEEN THE PROFILE AND RULE AEROI)INAMTC DERIVED PARAMETER VAl.UES AS COMPUTED VIA THE STANDARD DEVIATION FROM EITHER THE
ABOVE WE IGHTEDI COMPOSITEC VA).tit1)R MEASUREMENT I)NEERTIAIATT VAI.)E (WHICH EVER ABSOLUTE VALUE IS; LARGER). ALL VALUES ARE
LISTED IN PERCENT DIFFERENCE AND ARE -. nr-

GRA.IRICH. ZLt MOMENFTUM LAT HEAT SEN.HEAT SKY RAD. TOTAL HEAT S0NEN FRICTION SCERSPEC SCL.POT. ROUGH. DRAG
OA 1MM AT1FLLPLS PUS FL F FUX RATI VELOCITY HUMIDITY TEMP. LENGTH COKE.

45% 44% 5% 15% 26% ex 3% 141 7% 6z 16% 2Z Sit

*"MND OP DATA RIIN 
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MARINE SURFACE LAYER MICROMETEOROLOGICAL EXPERIMENT

NAVAL RESEARCH LABORATORY
ATMOSPHERIC PHYSICS BRANCH

MARINE ATMOSPHERIC RESEARCH STATION
SAN NICOLAS ISLAND, CALIFORNIA

**0 *MICROMIETEOROLOSICAL DATA **

RUN NUMBER, 790503093R PRINT DATE, it JUN 1991
START TIME, 9:35:10 PS( DATA SAMPLING RATE (ALL CHANNELS): 6/Min
END TIME: 10, 5: 0 POT DATA AVERAGING PERIOD: 3I MIn
START DATE: 3 May 1979 (DAT 12.1) NOMENCLATURE: I-UPPER LEVEL, 2-LOWER LEVEL

oANALOG CHANNEL RAW DATA (AVERAGE VDCI:

o00 N."1 No.02 No.03 No.04 No.05 N..06 No.07 No.00 No-09
VOLT.REF.A TEMP.STRUC.l TENP.STRUC.2 DEW POINTI DEW POINTS WIND SPEEDI WIND SPEEDS BARPRES.I! SET MAD. WIND DIR.

4-.10 No.11 No.12 N..13 No.14 No.15 No.16 No.17
RULE WI TEMP ACFRFQUENCT AC VOLTAGE MANUAL FLAG ZERO REF. SPARE A SPARE B VOLT.REFE'
3.907 3.88e 2,534 0.001 0.001 0.001 0.001 6.205

*DIGITAL CHANHEL RAW DATA (AVERAGE): ESCARPMENT DATA, FIELD CALIBRATION AND WIND SPEED ESCARPMEHT CORRECTIONS:

No.0 N-.2 UPWIND NEAR UPWIND [AND DPIFCAL DPFFAL WTBFCAL )4SI(r2 U2EC
AIR TEMP.) AI R TEMP.2 HEIGHT/LENGTH FATH(Motorn) (Volt.) (Volts) (Volts) (CoefO.) (Coo.f.(
1411 123392 142t 124722 0.183 15a -0.009 01000 0.00 0.792 019b2

*SYSTEM HOUSEKEEPING PARAMETERS TRANSLATED INTO ENGINEERING UNITS:

MANUAL FLAG ERROR COUNT DATA BASE VOLT.REF.DEV VOLTREF.D.V ZERO RFF.DEV AC VOLTEFLUX AC FREQ.FLUI AC VOLTALE AL FREQUENCY
lNoscans) (Flos.cons) (No.scats) A(No.).005V) l(N..805Vt )Nu.).Di2Vt (NoISYv) (No.)IHu) (VAC) (Ho)

00 18a0 0 a 0 I a 1 15.3 5Y9.09

0OBSERVED MICROMETEOROLOGICAL PARAMETERS (INCLUDING THE ABOVE CAL. AND ESCARPMENT CORRECTIONS) TRANSLATED INTO ENGINEERING UNITS:

AIR TEMPI1 WIND SPEEDI DEW POINlI TEMPSTRUC.I WIND DIR. BRAR.PRFS.I SET MAD. RULE AT IEMP MEAN AIR TEMP
(Calsiost (Moter/sod) (Celsius) (Eo.oM0-S/3) (Deg.Trse) (Millibar) (Wttl/tS (Celsius) (K.1oon)
1 2.339 4.02 9.9R NO DATA 317.1 m16.41 -3.R4E IS 13.552 285.S66

0AIR TEMPS2 WIND SPEEDS DEW POINTS TEMP.STMUC.2 TIDE (ABLE BAR,PRES.S
(C.olsiost (Meto'..ct (Celsius) (Ee.o.M-S/3( (Meter MDL) (Nullobar)
12,472 4.72 9.97 NO DATA -0.61 1017.51

oCALCULATED MICROMETEOROLOGICAL PARAMETERS:

HEIGHT, 21 POT.TEMF.I VIR.TFMP.1 V.FOT.PEMP.1 ASS.HUMID.I RELMHUMID.1 OPEC,HUMID.1 VAP.FRES.I S.VAP.PRES.I REP.INDES I
(Maters) (Celsius) (Celsius (C.1lsi.s) (Eq/tt3) (Perceant) ( Xgl/q)o (Millibar) (Miliobar) (Eel.oM-2/31
'a9.35 1 2.519 13.651 1 3.831 9.3S9EF.03 15.48 7. 56F -OS 1 2,291 14.379 NO DATA

HEIGHT, Z2 POT.TEMP. VIR.TEMP.S V.POT.TEMP.S ABS.HUNID.S RLL.HUMIDS SPECNUMID.S YAP.PRES.2 S.UAP.PRED.2 REF.INOES 2
(Me ters) (CalsoI.:s, (C.elsous) ( Celoooo( (Eq/nJ3) (Perceot) (Kg/Kg) (millibar) )MIib.r( (Eel-oM-2/S(
9.20 12.5162 1 3.794 13.974 9.M3E'.53 84.72 7,554E-03 12.302 1 4.521 NO DRTA

0 CONTINUED BEl.OW

PRINT DATE: It JUN 1980
RUN NUMBER: 7905030930 MARINE SURFACE LATER DATA SAMPLING MATE (ALL CHANNELS): 6/Mon,
START TIME: 9:35:11 PST NOL MICROMETEOROLOGY DA TA AVERAGING PERIOD: 3D Moo
START DATE: 3 May 1979 (SAT 123) SAN NICOLAS ISLAND, CAL NOME NCLATURE: I=UPPEM LEVEL, bL.OWER LEVEL

0 PROFILE CALCULATIONS BASED ON ABOVE OBSERVED AND CALCULATED VALUES IBUSINGER,1973):

PLUS PARAMETERS PROFILE SLOPES

STABILITY ( .- UP,--DOWN) SCALING PARAMETERS PARTIAL DERIVATIVES (+-INCR.iITHt HEIGHT)

GMAD.RICNARDSON NUMB:ER MOMENTUM FLUX FRICTION VELOCITY GENERAL FORN:DN/D2- GENERAL FOMM:'N'SLOPE-
( coStab le,-Unstaoble (Nt/.a) (Meters/sect I(NI-NS)I/ILtt(ZI/2Sto I(LuZI-PSI(-(LoZS-PSI(1/
-0.742 AT GMH -2.6SE-02 2.467E-01 (21025)/23 1N1-NSI

GEODMETRIC MEAN HEIGHT HUMIDITY FLUX SCALING SPEC.HUND. N-WIND SPEED (0/sect N-WIND SPEED (M/sec)
(Meter) GMH-(21522)I/S CM/o X~ lg/Kg) 2-HEIGHT (Meters) 2-HEIGHT (Mt Yeot.A.ns
32,99 1.6SF- 5 -9-273E-05 DWS/DZ- 1.49?E-SS PSI-PSII

US SLOPE- 2.73E 00
2/L AT GMN LAY HEAT FLUX
-0.796 (Watts/mS) SCALING POT. TEMP. NoSPEC.HUMIDITY (Mg/Kg) N-SFEC.HUMIDITY (Eq/Kg)

4.1SF: RI (Roin) 2-HEIGHT (Meters) 2-HEIGHT (M) Vert.Atos
2/LbAT 19 METERS -5.009K-0S DSH/DZ- -8,92E-06 PSI-PS12
-0.613 SEN.HEAT FLt(S SM SLOPE- -BOS3fI 03

(W 'tts/eS)
Z/L AT 21 9.20 E 0o ROUGHNESS LENGTH H-POT.TEMP.(Eeloio) N-PST.TEMP,(Reloun(
-1.02 4 (moters) 2-HEIGHT (Meters) Z=HEIGHr (Mt Vert.Auls

RET AND SOLAR HEAT FLUX 2.961E-06 DPT/D2- -4.83E-03 PSI-PSIS
2/L AT 22 (Wtse) PYR SLOPE= -l.IE 01
-0.564 -3.84E/90

DRAG COEF. AT II MEYERS N-LTEMP.STRUC.(KtM-2/3t
MONIN-ORURHOY LENGTHJ TOTAL NEAT BUDGET FLUX (OIotonsiooless) 2-HEIGHT (M) Vero.Auoo
(Metrs (Watts/eS) P26Fi PI-NONE
-I. 632E 00 -3.34E 82 CTS RLOPENHO DATA

P911 AT 21 01.143179 BOWEN RATIO
PSI11 AT 22- 6,1117013 (no un"its)
PS12 AT 21- 0.773507 0.222
P912 AT 2 0.549431

*GENFRAL CONSTANTS: MISCELLANEOUS

VON EAR MAN GRAVITATION PROFILE PROFILE D(5.X SOLO ----------
CONSTANT ACCELERATION TUR.PRANDTL TUR.SCNMIDT SEN HEAT MOISTURE AIR DENSITY
(Nn uoits) (0/sec 2) NUMBER NUMBER TRANSFCOEF. TRMSF.COEFF (Eg/toS)
0.4 7.7959 0.74 0.7?4 0.92K-N3 1.3SF-O3 1.2351

o GEEAL NOTE:): AIR SPECIFIC HEAT
Accora~ liitton eoceedod for :easoroeo of n. Profile Slope and/or Partial Derloatose. (l~col./Xg Eel.)
CompIutation eaecoted by ison of a 1.416E 02

891-882. 40.48 of Moon Value, WATER LAT MEAT YAP.
5N0I-S42- -/- GRME-3 Kg/K(g. (IlcaI ./Rg)

!903$EK 5

o CONTINUED OH NFSO PAGE 98



RUN WM R 7905030930 MARINE SURFACE LAYER PRINT DATE: II JUN 1980
START TIME, 9:35:10 PST NRL MICROMETEOROLDGY DATA SAMPLING RATE (ALL CHANNELS): 6/Min
STAT DATE: 3 May 1979 (DAY 123) SAN NICOLAS ISLAND, CAL DATA AVERAGING PERIOD: 30 Min

* ESTIMATED MICROMETEOROLOGICAL PARAMETERS AT TEN METERS:

AIR TEMP. WIND SPEED DEW POINT TEMPSTRUC. BAR.PRES. BULK WT TEMP AIR-WT TEMP POT-Wi TEMP VZR-NT TEMP V.POT-WT TEMP
(Celsius) (Meter/sec) (Celsius) (Kel.nM-2/3) (MiIIibar) (Celsius) (Kelvin) (Kelvin) (Kelvin) (Kelvin)

12.456 4.73 9.97 NO DATA 1017.42 13.552 -1.096 -0.998 0.216 0.314

HEIGHT POTTEMP. VIR.TEMP. V.POT.TEMP. ABS.HUMID. REL.HUMID. SPEC.HUMID. VAP.PRES. S.VAP.PRES. REF.INDEX
(Meters) (Celsius) (Celsius) (Celsius) (Kg/n3) (Percent) (Kq/Kg) (MIllibars) (MvIZiSrs) )Kel.xM-2/3)
10.00 12.554 13.768 13.666 9.332E-03 84.81 7.655E-03 12.301 14.504 NO DATA

* BULK AERODYNAMIC CALCULATIONS BASED ON ABOVE ESTIMATED VALUES AT TEN METERS (FRIEHE ET AL,1978):

INFERRED FLUX PARAMETERS INFERRED INFERRED MEAN VERTICAL
STABILITY ( -UP,--DOWN) SCALING PARAMETERS VELOCITY COVARIANCE MISCELLANEOUS

GRAD.RICHARDSON NUMBER MOMENTUM FLUX FRICTION VELOCITY WITH LONG. VELOCITY AIR DENSITY
( Stablea-=Unst.ble) (Nt/,2) (Meters/sec) (Meterl/sec2) (Kg/.3)
-0.335 AT GMH -2.61E-02 1.453E-01 -2.112E-02 1.2353

GEOMETRIC MEAN HEIGHT HUMIDITY FLUX SCALING SPEC.HUMID. WITH ASS. HUMIDITY AIR SPECIFIC HEAT
(Meter) GMH=(ZI*Z2I)/2 (K/sec .2) (KS/Kg) (Meter Kg/sec *3) (ITcal,/Kg Rel.)
12.99 1.54E-05 -8.554E-05 1.536E-05 2.4163E 02

Z/L AT GMH LAT.HFAT FLUX SCALING POT-TEMP. WITH POT.TEMPERATURE WATER LAT.HEAT VAP.
-0.368 (watts/n2) (Kelvin) (Meter Kel./sec) (ITc.l./Kg)

3.80E 01 -4.366E-02 6.346E-03 5.9027E 05

Z/L AT 10 METERS
-0.284 IFNHEAT FLUX ROUGHNESS LENGTH VAPPRESA WT LEVEL

(Wa.tts/e2) (Meters) (illibAr)
MONIN-OSUKHOU LENGTH 7.93E 00 2,786E-06 15.600
(Meters)

-3.526E 01 SKY AND SOLAR HEAT FLUX DRAG COEF.AT I0 METERS ASS.HUMID.AT WT LEVEL
(WaIts/e2) (Dimensionless) (Kg/3)
-3.84E 02 9-425E-04 1.179E-02

TOTAL HEAT BUDGET FLIX BAR.PRESAT WT LEVEL
(Watts/e2) (Millibar)
-3.38E 02 1018.62

BOWEN RATIO
)n. units)
0.209

* MEASUREMENT ERROR ANALYSIS OF PARAMETERS LISTED IN PERCENT MEAN ERROR AS COMPUTED FROM CONSTITUENT MEASUREMENT ACCURACIES,
TOP ROW ARE PROFILE ERROR VALUES AND BOTTOM ROW ARE BULK AERODYNAMIC ERROR VALUES. ALL VALUES ARE APPROXIMATE AND ARE "nr-:

GRADRICH. Z/L MOMENTUM LATHEAT SEN.HEAT SKY RAD. TOTAL HEAT BOWEN FRICTION SCLSPEC SCL.POT. ROUGH. DRAG

NO.AT GMH AT ION FLUX FLUX FLUX FLUX FLUX RATIO VELOCITY HUMIDITY TEMP. LENGTH COEF.

218Z 2182 309% 3092 2272 5% 30% 536% 154% 154% 73X 174% 309%

I 81% 102 46% 44% (082 5% 6% 152% 232 67% 131% 43X 40%

* CONTINUED BELOW

RUN NUMBER: 7905030930 MARINE SURFACE LAYER PRINT DATE: 1It 3U 1980
START TIME: 9:35:10 PST NRL MICROMETEOROLOGY DATA SAMPLING RATE (ALL CHANNELS): 6/Min
START DATE: 3 May 1979 (DAY 123) SAN NICOLAS ISLAND, CAL DATA AVERAGING PERIOD; 30 Mn

* COMPOSITE PROFILE AND BUIK AERODYNAMIC DERIVED PARAMETER VALUE WEIGHTED AS A FUNCTION OF THE ABOVE RESPECTIVE MEASUREMENT ERRORS
WITH THE LOWER LIMIT OF THE CORRESPONDING MEASUREMENT UNCERTAINTY INDICATED IN 1 1:

FLUX PARAMETERS

STABILITY U-DOWN) SCALING PARAMETERS

GRAD.RICHARDSON NUMBER MOMENTUM FLUX FRICTION VELOCITY
I' - table,-=Unstable) (Nt/ .) (Meters/set)
-0.519 o.002] AT GMNH -2.62E-02 16.0E-021 1.455E-01 16.E-02]

GEOMETRIC MEAN HEIGHT HUMIDITY FLUX SCALING SPECHUMID,

(Meter) GMH-(Zl1Z2)1/2 (Kg/sec *2) (Kg/Kg)
12.99 1.I5-IS IR.0E-.6L -8.772F-I5 13.0E-05]

Z/L AT GMH LAT.HEAT FLUX SCALING POT.TEMP.
-0.562 1,021 (Salts/eI (Kelvin)

3,R4E 01 2.0E 01] -4.786E-02 2.IE-02
Z/L AT IS METERS
-0.432 to.021 SEMNHEAT FLUX ROUGHNESS LENGTH

(Watts/e2) (Meters)
MONIN-OSUKNOV LENGTH 8.34F 00 13.REO0KI 2.821E-06 16.1E-051
(Meters)
-2.313E 01 SKY AND SOLAR HEAT FLUX DRAG COEF.AT 10 METERS

(W tts/1 ) (Meters)
-3.84E 02 12.SE-OI) 9,93?L-0q 14.0E-04

TOTAL HEAT S))DGET FLUX
(Wat s/l2)
-3,3BE 02 13,REco1I

POWER RATIO
(tn units)
0.212 t0.081

* DIFFERENCE RETWEEN THE PROFILE AND BULK AERODYNAMIC DERIVED PARAMETER VALUES AS COMPUTED VIA THE STANDARD DEVIATION FROM EITHER THE
ASOVE WEIGHTED COMPOSITE VALUE OR MEASIREMENT UNCERTAINTY VALUE (WHICH EVER ABSOLUTE VALUE IS LARGER). ALL VALUES ARE
LISTED IN PERCENT DIFFERENCE 

AND ARE !+or-I V

GRAD.RICH. Z/L MOMENTUM LATHEAT SENNHEAT SKY RAD. TOTAL HEAT BOWEN FRICTION SCL.SPEC SOCLPOT ROUGH. DRAG
NO AT GNH AT (OR FLUX FLUX FLUX FLUX FLUX RATIO VELOCITY HUMIDITY TEMP. LENGTH LOEF.

392 362 1% 6% 82 0% 12 32 12 4% 72 0% .

* END OF DATA RON 99



MARINE SURFACE LAYER MICROMETEOROLOGICAL EXPERIMENT

NAVA RESEARCH LABORATORY
ATMOSPHERIC PHYSICS BRANCH

MARINE ATMOSPHERIC RESEARCH STATION
SAN NICOLAS ISLAND, CALIFORNIA

* f * M MICROMFTEOROLOGICAL DATA . . . .

RUN NUMBER; 7905031000 PRINT DATE; II JUN I9OR

START TIME; 10 5:10 PST DATA SAMPLING RATE (ALL CHANNELS); 6/Rin
ND TIME: 10:35: a PST DATA AVERAGING PR 'D 3 0 Iln

TART DATE: 3 Nay 1979 (DAY 123) OENCLATURE: I-UPPER LEVEL, 2-LOWER LEVEL

•ANALOG CHANNEL RAW DATA (AVERAGE VDC)%

No.O0 No.0 NO.02 o.03 N..04 N No7 No.OB No.09
ORFFA TEP.STRUC. TEMPSTRUC.2 DEWPOINT " PO 2T WND SPEED WIND SPEED? BARPRES.2 SKY RAD. WIND DIR.

6,205 0.000 0.001 5,095 5.103 3.257 3.212 510R 2.735 5.00R

N lO No ll N-.12 NO.'13 N..14 NO,15 s.16 NM.,17

BULK WT TEMP AC FREQUENCY AC VOLTAGE MANUAL FLAG ZERO REF. SPARE A SPARE B VOLTREF.B
3.951 3.896 2.532 0.001 0.001 .0001 .001 6.205

DIGITAL CHANNEL RAW DATA (AVERAGE); ESCARPMENT DATA, FIELD CALIBRATION AND WIND SPEED ESCARPMENT CORRECTIONS:

No. No.2 UPWIND NEAR UPWIND LAND DPIFCAL SP?ECAt WTBFCAL WSIFC WSEC
AIR TEHP.1 AIR TEMP.2 HFIG)T/LENGTH PATH(Motars) (Volts) (Volts) (Volts) (Coeff.) (Coeff.)
1411 123920 1421 125181 0.183 151 -0.a00 0.000 o.n'O 0.992 0.95?

SYSTEM HOUSEKEEPING PARAMETERS TRANSLATED INTO ENGINEERIRC UNITS:

MANUAL FLAG ERROR COUNT DATA BASE VOLT.REF.DEV VOLTREF.DEY ZERO REF.DEV AC VOLT.FLUX AC FREQ.FLUX AC VOLTAGE AC FREQUENCY
(No scans) (No scos) (Noscans) A(No.).005V) B(No,).005V) (No,).02V) (No.)5V) (No,)I4z) (VAC) (H )
0 18 0 0 0 0 0 115.3 59.90

o UBSERVED MICROMETEOROLOGICAL PARAMETERS (INCLUDING THE ABOVE CAL, AND ESCARPMENT CORRECTIONS) TRANSLATED INTO ENGINEERING UNITS:

AIR TEMP.1 WIND SPEEDI DEW POINTI TEMP.STRUC.I WIND DIR. BAR.PRES.I SKY RAD. BULK WT TEMP MEAN AIR TEMP
(Celsius) (Reter/sec) (Celsius) (KeI.M-2/3) (Deg.True) (Millibar) (Wutt/tt) (Celsius) (Keluin)
12.392 6.29 10.11 NO DATA 315.3 1016.57 -3.8IE 02 13.595 265.615

AIR TEMP.2 WIND SPEED2 DEW POINT2 TEMP.STRUC.2 TIDE TABLE BAR.PRES.2

(Celsius) (Meter/sec) (Celsius) (Kel.oR-2/3) (Meter MSL) (Millibar)
12.518 6.06 1a.09 NO DATA -0.59 1017.67

o CALCULATED MICROMETEOROLOGICAL PARAMETERS:

HEIGHT, Z1 POT.TEMP.I VIRl.TFP.I V.POT.TEMP.I ABS.HUMID.I REL.HUMID.I SPEC.HUMID) VAP.PRES.I S.VAP.PRES.] REFINDEX I
(Meters) (Celsius) (Celsius) (Celsius) (Kq/m3) (Percentl) (K/Kg) (Millobor) )ulliubar) (Kel.oM-2/3)
16.35 12.572 13.716 13.895 9.R12E-53 65.95 7.624E-03 12.403 04.431 NO DATA

HEIGHT, Z2 POT.TEMP.2 VIRTEMP.2 V.POT.TEMP.2 ABSHUMID.2 REL.HUMID,2 SPECHUMID,2 VAP.PRES.2 S.VAP.PRES.2 REF.INDEX 2
(Meters) (Celsius) (Celsius) (Celsius) Kq/s3) (Percent) (Kg/Kg) (Millibar) (Rulh1bar) (Kel.xM-2/3)
9.20 12.608 13.841 13.931 9.407E-03 85.14 7.615E-03 12,403 14.567 N DATA

o CONTINUED BELOW

PRINT DATE: 11 JUN 1961
RUN NUMBER: 7905031000 MARINE SURFACE LAYER DATA SAMPLING RATE (ALL CHANNELS): 6/Min
START TIME 10: 5:11 PST NRL MICROMETEOROLOGY DATA AVERAGING PERIOD: 30 Mn
START DATE: 3 Re. 1979 (DAY 123) SAN NICOLAS ISLAND, CAL NOMENCLATURE: 1=UPPER LEVEL, 2'LOWER LEVEL

" PROFILE CALCULATIONS BASED ON ABOVE OBSERVED AND CALCULATED VALUES (BUSINGER,1973)1

FLUX PARAMETERS PROFILE SLOPES
STABILITY (+UP,--DOWN) SCALING PARAMETERS PARTIAL DERIVATIVES (L=INCR.WITH HEIGHT)

GRAD.RICHARDSON NUMBER MOMENTUM FLUX FRICTION VELOCITY GENERAL FORM:DN/DZ) GENERAL FOR M'N'SLOPE:
L+Steble-'Unsteble( (Nt/n2) (Meters/see) I(NI-N2)1/LnLZI/ZZ I(Ln21-PSI)-(LnZ-PSI)L/
-0.216 AT GMH -4.6E-02 I,929E-01 (ZI0Z2)1/2 (NI-N21

GEOMETRIC MEAN HEIGHT HUMIDITY FLUX SCALING SPECHUMD. N=WIND SPEED (M/sec) N=WIND SPEED (M/sec)
(Meter) GRH.(zIz2)1/2 (Eq/sec *2) (ER/Kg) Z-HEIGHT (Meters) ZHEIGHT (M) Vert.Axis
12.99 1,91E-5 -8,022E-I5 DWS/DZ- 2.53E-02 PSI=PSI

MS SLOPE= 2, 07E O0

7/L AT GAH LAT.HEAT FLUX

-0.242 (Watts/.a) SCALING POT. TEMP. N:SPEC.HUMIDITY (K/Kq) N-SPEC,HUOIDITY (EQ/Kg)
4.72E 0I (Kelin) ZHEIGHT (Meters) ZHEIGHT (M) VernA.is

Z/L AT 10 METERS -3.644E-02 DSH/DZ- -6.92E-lb PSI-PSI2
-6.16 SEN.HEAT FLUX SH SLOPE- -6.74E 03

(Wetts/2)
Z/L AT ZI 87SE 60 ROUGHNESS LENGTH N:POT.TEMP(ReloinL N-POT.TEMP.(KelounL
-0.341 (Meters) 2-HEIGHT (Meters) 2-HEIGHT TM) VeritAMosSKY AND SOLAR HEAT FLUX 1.319E-05 DPT/DZ- -4.05E-03 PSIPSI2
Z/L AT Z2 (Wa tts/2) PTK qLOPE= -I,4SE 01
-0.171 -3.81E 02

DRAG COEP. AT 10 METERS N-LnTEMP.STRUC.LEM-2/3)
MONIN-OSUKHOV LENGTH TOTAL NEAT BUDGET FLUX Lilensionless) Z-HEIGHT (M) VertA.Is
(Meters) (VA:tI/.,t ) /.273;-0 PSi=NONE
-5.380E 01 -3.25E 0? CT2 SLOPE-NO DATA

PSI1 AT Z1- 0.617436 BOWFN RATIO
PSI AT 2- 0.397833 (no unit.)
PSI? AT 2-1 0.411239 0.186
PS12 AT I2- 0.259641

* GPNERAL CONSTANYR; MISCELLANEOS

VON KARMAN GRAVITATION PROFILE PROFILE BUI.K BULK
CONSTANT ACCELERATION TUR.PRANDTL TUR.SCHMIDT SEN HEAT MOISTURE AIR DENSITY
INo units) TM/sec 2) NUMBER NUMBER TRANSFCOEF. TRANSF.COEF. (Kq/S30
0.4 9.7959 0.74 0.74 0.92E-03 1,32E-03 1.2350

" GENERAL NOTES; AIR SPECIFIC HEAT
Accurcy limitetion Roceeded for teosore.ent of Profile Slope and/or Partial Derioatioe. (ITcal,/Kg KRXI
C opt&tion eecuted by insertion of; ?.416IE 02

SHI-6H2 0/- ,6RF-3 KRq/Kq. WATER LAT.HEAT VAP.
IlTca1 /R q

5 9027E 5

o CONTINUED ON NFXT PAGE 100



RUN NUMBER: 7905031000 MARINE SURFACE LAYER PRINT DATE, It SUN 1980
START TIME: lt 5:10 PST NRL MICROMETEOROLOGY DATA SAMPLING RATE (ALL CHANNELS): 6/Min
START DATE: 3 May 1979 (DAY 123) SAN NICOLAS ISLAND, CAL DATA AVERAGING PERIOD, 30 Min

ESTIMATED MICROMETEOROLOGICAL PARAMETERS AT TEN METERS:

AIR TEMP. WIND SPEED DEW POINT TEMP.OTRUC. BARPRES., BULK WT TEMP AIR-WT TEMP POT-ST TEMP VIR-WT TEMP V.POT-ST TEMP
(Celsius) (Meter/see) (Celsius) (EeI.N-2/3) (Millibar) (Celsius) (Kelvin) (Kelvin) (Kelvin) (Kelvin)
12.503 6.09 10.09 NO DATA 1017.57 13.595 -1.092 -0.994 0.231 0.329

HEIGHT POT-TEMP. VIR.TEMP. V.PDT.TEMP. ABS.HUMID. REL.HUMID. SPECHUMID. VAP.PRES. S.VAP.PRES. REF.INDEX
(Meters) (Celsius) (Celsius) (Celsius) (K/.3) (Percent) (Kg/Kg) (Mllibars) (Millibars) (Kel.xM-2/3)
10.00 12.601 13.826 13.924 9.408E-03 95.24 7.6IE-03 12.403 14.551 NO DATA

* BULK AERODYNAMIC CALCULATIONS BASED ON ABOVE ESTIMATED VALUES AT TEN METERS (FRIEHE ET AL,1978):

INFERRED FLUX PARAMETERS INFERRED INFERRED MEAN VERTICAL
STABILITY (-!UP,- DOWN) SCALING PARAMETERS VELOCITY COVARIANCE MISCELLANEOUS

GRAD.RICNARDSON NUMBER MOMENTUM FLUX FRICTION VELOCITY WITH LONG. VELOCITY AIR DENSITY
(+Stabl.,-=Unstable) (Nt/n2 (Metern/sec) (Meter2/sec2) (kg/.3)

-0.159 AT GMH -4.71E-02 1.955E-01 -3.821E-02 1.2353

GEOMETRIC MEAN HEIGHT HUMIDITY FLUX SCALING SPEC.HUMID. WITH ABS. HUMIDITY AIR SPECIFIC HEAT
(Meter) GMH-(ZIZ2)1/2 (Kq/ec v.2) (KQ/K9) (Meter Kg/sec .3) (11cal./Kg Kel.)
1.99 1.94E-R5 -8.034E-05 1.940K-Is 2.4165E S2

Z/L AT GNH LAT.HEAT FLUX SCALING POT.TEMP, WITH POT.TEMPERATURE WATER LAT.HEAT YAP.
-0.181 (Watts/.2) (Kelvin) (Meter Kel./sec) (ITcal./Kg)

4.79E 01 -3.870E-02 7.566E-03 5.9024E 05
Z/L AT 10 METERS
-0,139 SFNHEAT FLUX ROUGHNESS LENGTH VAPPRESAT WT LEVEL

(Watts/M2) (Meters) (Millibar)
MONIN-OBUKHOV LENGTH 9.46E O0 1.404E-05 15.646
(Meters)
-7.198E 01 SKY AND SOLAR HEAT FLUX DRAG COEFAT IO METERS ABS.HUNI.AT WF LEVEL

(Watts/nI) (Dinensi.nl.ss) (Kg/MI)
-3.81 I02 1.032E-03 1.182E02

TOTAL HEAT BUDGET FLUX BARPRESAT WT LEVEL
(Wat1 s/.2 (Millibar)
-3.24E 02 1018.77

BOWEN RATIO
(n units)
0.197

. MEASUREMENT ERROR ANALYSIS OF PARAMETERS LISTED IN PFRCENT MEAN ERROR AS COMPUTED FROM CONSTITUENT MEASUREMENT ACCURACIES.
TOP ROW ARE PROFILE ERROR VALUES AND BOTTOM ROW ARE BULK AERODYNAMIC ERROR VALUES. ALL VALUES ARE APPROXIMATE AND ARE "+or-":

GRADRICH. Z/L MOMENTUM LAT.HEAT SENHEAT SKY RAD. TOTAL HEAT BOWEN FRICTION SCL.SPEC SCL.PIT. ROUGH. DRAG
NO.AT GMH AT 1OM FLUX FLUX FLUX FLUX FLUX RATIO VELOCITY H::MIDITY TEMP. LENGTH COEF.

174% 174% 191% 215% 137% 5% 24% 351% 95% 119Z 411 1151 191Z

180% 180% 46% 45% 108% 5% 7% 153% 23% 68% 131% 43% .0%

. CONTINUED BELOW

RUN NUMBER: 790503.. MARINE SURFACE LAYER PRINT DATE: 11 JUN 1980
START TIME: 10: 5:10 PST NRL MICROMETEOROLOGY DATA SAMPLING RATE (ALL CHANNELS): 6/Min
START DATE: 3 May 1979 (DAY 123) SAN NICOLAS ISLAND, CAL DATA AVERAGING PERIOD: 30 Min

- COMPOSITE PROFILE AND BULK AERODYNAMIC DERIVED PARAMETER VALUE WEIGHTED AS A FUNCTION OF THE ABOVE RESPECTIVE MEASUREMENT ERRORS
WITH THE LOWER LIMIT OF THE CORRFSPONDING MEASUREMENT UNCERTAINTY INDICATED IN I 1:

FLUX PARAMETERS
STAbi ITY (+:UP,-=DON) SCALING PARAMETERS

..................... - -( P, O N

GRAD.RICIARDSON NUMBER MOMENTUM FLUX FRICTION VELOCITY
(+=Stabe-Unstabl) (Nt/v2) (Meters/see)
-0,188 10.021 AT CMH -4.70E-02 [6.OE-02 1.950K-01 I6,RE-021

GEOMETRIC MEAN HEIGHT HUMIi;TY FLUX SCALING SPFC.HUMID.
(Me ter) GMH(ZI*Z2)/2 (Kg/sec n2l (Kq/Kg)
12.99 1.94E-05 [SlE-Oil -,OBR0E-IS 13.E-OS)

Z/L AT GlH LAT.HEAT FLUX SCALING POT.TEMP.
-0.212 10,021 (Watts/ 2) (Kelvin)

4.70F 01 12.0F+01 -3.698E-02 [2.0E-021
Z/L AT 10 METERS
-0.163 10.021 SEN.HEAT FLUX ROUGHNFSS LENGTH

(Watts/n) (Meters)
MONIN-OBUKHOV LENGTH 9,16E 00 I3.RE+001 1.381E-05 (b.OE-OSI
(Meters)
-6.142E S1 SKY AND SOLAR HEAT FLUX DRAG COEF.AT 10 METERS

(SattS/nl) (Meters)
-. SIE 02 [2.0E01l 1.0)4V-03 (4.0E-041

TOTAL HEAT BIDGET FLUX
(Watt s/ .2)
-3.24E 02 13.0ZE+9l

POWER RATIO
Inn units)
0.194 (IROS]

SDOIfFERENCE BETWEEN THE PROFILE AND BU)R AERODYNAMIC DERIVED PARAMETER VALUES AS COMPUTED VIA THE STANDARD DEVIATION FROM EITHER THE
ABOVE WEIGHTED COMPOSITE VALUE OR MEASUREMENT UNCERTAINTY VALUE (WHICH EVER ABSOLUTE VALUE IS LARGER). ALL VALUES ARE
LISTED IN PERCENT DIFFERENCE AND ARE " vr-":

GRADRICH. ZIL MOMENTUM LATNEAT SENHEAT SkY SAD. TOTAL HEAT BOWEN FRICTION SCL.SPEC SCLP0T. ROUGH. DRAG
NO.AT GH AT LIM FLUX FLUX FLUX FLUX FLUX RATIO VELOCITY HUMIDITY TEMP. LENGTH COKE.

15% 14% I% 1% 4% OX Rx 3% I% 0% 3% 1% 13%

* END OF DATA RI(00 101heodeadam



MARINE SURFACE LAYER MICROMFTEOROLOGICAL EXPERIMENT

NAVAL RESEARCH LABORATORY
ATMOSPHERIC PHYSICS BRANCH

MARINE ATMOSPHERIC RESEARCH STATION
SAN NICOLAS ISLAND, CALIFORNIA

. . . . MICROMETEOROLOGICAL DATA . * * .

RUN NUMBER: 7905031030 PRINT DATE: It JUN 1980

START TIME: 10:35:10 PSf DATA SAMPLING RATE (ALL CHANNELS): 6/MOn
END TINEM: I: 5: 0 PST DATA AVERAGING PERIOD: 30 Min
START DATE: 3 May 1979 (DAY 123) NOMENCLATURE: I-UPPER LEVEL, 2LOWER LEVEL

" ANALOG CHANNEL RAW DATA (AVERAGE VDC):

Nu.08 No.O No.02 No.03 No.04 No.05 0o.06 No.07 No.00 No.09

VOLT.REFA TEMP.STRUC.I TEMP.STRUC.2 DEW POINTI DEW POINT2 WIND SPEED) WIND SPEED2 BARP RES.2 SKY RAD. WIND DIR.
6.205 0000 Ou,0l 5.136 5.144 3.726 3.652 5.116 3.202 5.109

No.1T No.Il No.12 No. ' No.14 No.15 NO.16 No.17
BULK WT TEMP AC FREQUENCY AC VOLTAGE MANUAL FLAG ZERO REF. SPARE A SPARE B VOLT.REF.B

3.997 3.R.6 2.531 0.001 0. 01 0.001 0.001 6.205

* DIGITAL CHANNEL RAW DATA (AVERAGE): ESCARPMENT DATA, FIELD CALIBRATION AND WIND SPEED ESCARPMENT CORRECTIONS:

NO,1 No.2 UPWIND NEAR UPWIND LAND SPTICAL DP2FCAL WIBFCAL WSIEC WSTEC
AIR TEMP.I AIR TEMP.2 HEIGHT/LENGTH PATH(Meters) (Volts) (Volts) (Volts) (Coeff,) (Coeff.)
1411 124529 1421 125798 0.183 148 -0.009 0.0a0 0.000 0.992 0.952

o SYSTEM HOUSEKEEPING PARAMETERS TRANSLATED INTO ENGINEERING UNITS:

MANUAL FLAG ERROR COUNT DATA RASE VOLT.REF.DEV VOLT.REF.DEV ZERO REF.DEV AC VOLT.FLUX AC FREQ.FLUX AC VOLTAGE AC FREQUENCY
(No.scans) (No.scans) (No.scans) A(No.).0I5V) B)No.).O5V) (No.).IOOV) (No.)SV) (Nol)IHo) (VAC) (Ho)
0 0 lea 0 0 I0 0 1)5.3 59.89

* OBSERVED MICROMETEOROLOGICAL PARAMETERS (INCLUDING THE ABOVE CAL. AND ESCARPMENT CORRECTIONS) TRANSLATED INTO ENGINEERING UNITS:

AIR TEMP.I WIND SPEED) DEW POINT) TEMPISTRUC.1 WIND DIR. BAR.PRES.I SKY RAD. BULK WT TEMP MEAN AIR TEMP
(Celsius) (Meter/see) (Celsius) (KeI.xM-2/3) (Deg.True) (MIlibar) (Watt/2) (Celsius) (Keloon)
12.4t3 7.18 10.35 NO DATA 318.7 1016,69 -4.46E 02 13.639 285.676

AIR TEMP.2 WIND SPEED2 DEW POINT2 TEMP.STRUC.2 TIDE TABLE BAR.PRES.2
(Celsius) (Meter/see) (Celsius) (Kel.M-2/3) (Meter MSL (Mollibar)
12.580 6.86 10.34 NO DATA -0.56 1017.78

o CALCULATED MICROMETEOROLOGICAL PARAMETERS:

HEIGHT, Z1 POT.TEMP.I VIR.TEMP.I V.POT.TEMP.1 ABS.HUMID.I REL.HUMID.1 SPEC.HUMID.1 VAP.PRES.1 S.VAP.PRES.I REF.INDEX I
(Meters) (Celsius) (Celsius) (Celsius) (Kg/mJ) (Percent) (Kg/Kg) tMillibar) (Millibar) (Kel.oM-2/3)
08.35 12.633 13.798 13,978 9.564E-03 87.00 7.748E-03 12.606 14.490 NO DATA

HEIGHT, Z2 POT.TEMP.2 VIR.TEMP.2 V.POT.TEMP.2 ABS.HUMID.2 REL.HUMID.2 SPEC.HUMID.2 VAP.PRES" S.VAP.PRES.2 REF.INDEX 2
(Meters) (Celsus) (Celsius) (Celsius) (Kg/I) (Percent) (Kg/Kg) (Millibar) (MallIbar) (Kel.oM-2/3)
9.20 12.670 13.925 14.015 9.564E-03 86.22 7.744E-03 12.612 14,627 NO DATA

o CONTINUED BELOW

PRINT DATE: It JUN 1980

RUN NUMBER: 7905D31030 MARINE SURFACE LAYER DATA SAMPLING RATE (ALL CHANNELS): 6/Min
START TIME: 10:35:10 PST NRL MICROMETEOROLOGY DATA AVERAGING PERIOD: 30 Rin
START DATE: 3 May 1979 (DAY 123) SAN NICOLAS ISLAND, CAL NOMENCLATURE: I UPPER LEVEL, 2=LONER LEVEL

PROFILE CALCULATIONS BASED ON ABOVE OBSERVED AND CALCULATED VALUES (BUSINGER,1973):

FLUX PARAMETERS PROFILE SLOPES
STABILITY I.=UP, -DOWN) SCALING PARAMETERS PARTIAL DERIVATIVES (+=INCR.WITH HEIGHT)

GRADrRICHARDSON NUMBER MOMENTUM FLUX FRICTION VELOCITY GENERAL FORM:DN/DZ- GENERAL FORM;N'SLOPE-
(Stable,-=Unstable) (Nt/o2) (Meters/sec) I(NI-N2 )/ILnIZ1/Z2) [1(LnZt-PSI)ILnZ2-PSI)1/
-.112 AT GMH -7.27E-02 2.427K-01 (ZIOZ2)I/2] (NI-N21

GEOMETRIC MEAN HEIGHT HUMIDITY FLUX SCALING SPEC.HUMD. N=WIND SPEED (M/see) N-WIND SPEED (M/see)
(Meter) GMH-(ZI*Z2)I'2 (Kg/sec m2) (Kg/Kg) 2-HEIGHT (Meters) ZHEIGHT (M) Vert.Aois
12.99 2,24 - -7.461E-S5 DWS/DZr 3.56E-02 PSI'PSII

WS SLOPE= 1.65E 00
7/L AT GMN LATHEAT FLUX
-0.129 (Watts/s2) SCALING POT. TEMP. N:SPEC.HUMIDITY (K/Kg) N=SPEC.HUMIDITY ,Kg/Kg)

-5,53E 01 (Keln- Z HEIGHT (Meters) Z4HEIGNT (M) VerT.Axis
Z/L AT I0 MFTERS -3.480E-02 DSH/DZ -8.92E-06 PSI=PSI2
-0.100 N. HEAT FI.IX SH SLOPE- -7.24E 03

(WatTS/.2)
Z/L AT Z1 1.06E 01 ROUGHNFSS LENGTH N PT.TEMP.(Keliln N-POT.TEMP.,Kelvin)
-0. (3 tRaters) ZHEIGHT (MeTers) ZHEIGHT (M) Vort.Auis

SKY AND SOLAR HEAT FLUX 3.577E-05 DPT/DZ= -4.16E-03 PSI!PSI2
Z/L AT Z2 (Watts/.2) PYK SLOPE- -1.55E 01
-0.092 --4.46E 02

DRAG COEF. AT 10 METERS N-LnTEMP.STRUC.(KM-2/3)
MONIN-OBUKHOV LENGTH TOTAL HEAT BUDGET FLUX loooeosooleZsl 7-HEIGHT (M) Vert.Aoos
(Meters) Wa'ts/o) 1.4H2E--0l. P1I-NONE
-1.004E 02 -3.81E 02 CT? SLOPE-NO DATA

PSII AT 21 0.416366 BOWEN RATIO
PSII AT Z2- 0.252809 (no units)
P512 AT 21 0.272530 0.191
PS12 AT Z2- 0.161678

o GENFRAL CONSTANTS MISCELLANEOUS

VON KARMAN GRAVITATION PROFILE PROFILE RUlK BULK
CONSTANT ACCELERATION TUR.PRANDL TUR.SCHMIDT SEN HEAT MOISTURE AIR DENSITY
(No units) (M/ec 21 NUMBER NIIABER TRANSF.COFF. TRANSE.COFF. (K/%3)
0.4 9,.7959 0.74 0,74 0.92E-03 1.32E-03 1.2348

* GFNERAL NOTES: AIR SPECIFIC HEAT
Accuracy limitation exceeded for measorenent of Profile Slope and/or Partial Derioative. (ITcaV./Kg KeI.)
Comp.:trtten vxecwtd by (osertion of: 2.4167E 02

SHI-SM2 /- .8E-3 Kq/Mg. WATER LAT.REAT VAP,
(ITC4o./K)
5.9024[ 05

o CONTINUED ON NEXT PAGE 102



RUN NUNER1 7985031030 MARINE SURFACE LAYER PRINT DATE: It JUN 1980
START TINE: 10:35:10 PST NRL MICROMETEORULOGY DATA SAMPLING RATE (ALL CHANNELS): 6/Man
START DATE, 3 May 1979 (DAY 123) SAN NICOLAS ISLAND, CAL DATA AVERAGING PERIOD: 30 Nun

* ESTIMATED MICROMETEOROLOGICAL PARAMETERS AT TEN METERS:

AIR TEMP. WIND SPEED DEW POINT TEMP.STRUC. BAR PRES. BULK WT TEMP AIR-WT TEMP POT-WT TEMP VIR-WT TEMP V.POT-WT TEMP
(Celsius) (Meter/seE) (Celsius) (Kel.uM-2/3) (Mallb r) (Celsius) (Kelin) (Kelvin) (Kelvin) (Keli.:)
12.565 6.90 10.34 NO DATA 1017.69 13.639 -1.075 -0.? 0.271 0.369

HEIGHT POT.TEMP. VIR.TEMP. V.POT.TEMP. ASS.HUMID. REL.HUMID. SPEC HUMID. VAP.PRES. .VAPPRES. REF.INDEX
(Meters) (Celsius) (Celsius) (Celsius) (Kq/3) (Percent) (Kg/E) (Millars) (Millubars) (Kel.uM-2/3)
10.00 12.663 13.910 14.008 9.564E-03 86.32 7.744E-03 12.62 14.611 NO DATA

B RULK AERODYNAMIC CALCULATIONS BASED ON ABOVE ESTIMATED VALUES AT TEN METERS (FRIEHE E AL,1978):

INFERRED FLUX PARAMETERS INFERRED INFERRED KEAN VERTICAL
STABILITY (+-UP,--DOWN) SCALING PARAMETERS VELOCITY COVARIANCE MISCELLANEOUS

GRAD.RICHARDSON NUMBER MOMENTUM FLUX FRICTION VELOCITY WITH LONG. VELOCITY AIR DENSITY
(.-Stable,-=Unstble) (Nt/nE) (Meters/sec) (MeteIZ/sec) (Eg/.3)
-0.107 AT GMH -6.39E-02 2.275E-01 -5.173E-02 1.2350

GEOMETRIC MEAN HEIGHT HUMIDITY FLUX SCALING SPEC.HUMID. WITH ABS. HUMIDITY AIR SPECIFIC HEAT
(Meter) CMH=(ZllZ2)I/2) )(/Kg) (Meter q/sec .3) (ITcaI./Kq Kel.)
12.99 2.09-.5 -7.436E-05 2.09BE-05 2.416?E 02

Z/L AT GMH LATHEAT FLUX SCALING POT.TEMP. WITH POT.TEMPERATURE WATER LATHEAT VAP.
-0.124 (W4tts/M2) (Keluin) (Mene Kel./ec) (IT-a./Kg)

5.16E 01 -3.606E-02 8.202E-a3 5.9021E 05
Z/L AT 10 METERS
-1.096 SEN.HEAT FLUX ROUGHNESS LENGTH VAP.PRES.AT WT LEVEL

(Watts/.2) (meter) (Millibar)
MONIN-OBUKHOV LENGTH 1.03E 01 2.742E-05 15.693
(Meters)
-1.046E 02 SKY AND SOLAR HEAT FLUX DRAG COEF.AT 10 METERS ABS,NUMID AT WT LEVEL

(Watts/2) (Oivaesiunless) (KE/.3)
-4.46E 02 1.086E-03 1.186E-02

TOTAL HEAT BUDGET FLUX BAR.PRES.AT WT LEVEL
(Natns/2) (Millibar)
-3.85E 02 1010.89

BOWEN RATIO
(no units)
0.199

u MEASUREMENT ERROR ANALYSIS OF PARAMETERS LISTED IN PERCENT MEAN ERROR AS COMPUTED FROM CONSTITUENT MEASUREMENT ACCURACIES.
TOP ROW ARE PROFILE ERROR VALUES AND BOTTOM ROW ARE BULK AERODYNAMIC ERROR VALUES. ALL VALUES ARE APPROXIMATE AND ARE u+or-':

GRAD.RICH. Z/L MOMENTUM LAT.HEAT SEN.HEAT SKY 0AD. TOTAL HEAT BOWEN FRICTION SCL.SPEC SCL.POT. ROUGH. DRAG
NO.AT GNH AT ION FLUX FLUX FLUX FLUX FLUX RATIO VELOCITY HUMIDITY TEMP. LENGTH COEF.

144Z 144X 147% 1851 t071 5z 21% 292% 732 112% 33% 93% 147%

181% lsll 46% 45% 109% 5% 7% 155% 23% 68% 132% 43X 40%

5 CONTINUED BELOW

RUN NUMBER; 7905031030 MARINE SURFACE LAYER PRINT DATE: It JUN 1980
START TIME: 10:35:10 PST NRL MICROMETEOROLOGY DATA SAMPLING RATE (ALL CHANNELS): 6/Mit
START DATE: 3 Nay 1979 (DAY 123) SAN NICOLAS ISLAND: CAL DATA AVERAGING PERIOD; 30 Min

COMPOSITE PROFILE AND BULK AERODYNAMIC DERIVED PARAMETER VALUE WEIGHTED AS A FUNCTION OF THE ABOVE RESPECTIVE MEASUREMENT ERRORS
WITH THE LOWER LIMIT OF THE CORRESPONDING MEASUREMENT UNCERTAINTY INDICATED IN 1 1:

FLUX PARAMETERS

STABILITY ( lUP'- DOWN) SCALING PARAMETERS

GRADRICHAROSON NUMBER MOENTUM FLUX FRICTION VELOCITY
(eStable -Unstable) (Nt/m2) (Meters/snc)
-0.110 10.021 AT GMH -6.60E-02 (6.OE-12) 2.311E-01 (6.IE-021

GEOMETRIC MEAN HEIGHT HUMIDITY FLUX SCALING SPEC.HUMID.
(Meter) GMH-(ZICZX)l/2 (Eq/sec m2) (Kg/Kg)
12.99 E.1XE-05 (R.OE-161 -7.445E-05 (3.OE-051

Z/L AT GN LAT.HEAT FLUX SCALING POT.TEMP.
-0.127 10.011 (Wa;ts/.2 ) (Keluin)

5.23K 01 12.OE+Ot] -3.545E-02 (2.IE-021

Z/L AT 10 METERS
-0.099 10.021 SENHEAT FLUX ROUGHNESS LENGTH

(WAttslA2) (Meters)
MONIN-OBUKHOV LENGTH 1.04E 01 (3.IE00) 3.005E-05 16.lE-051
(Meters)
-1.022E 02 SKY AND SOLAR HEAT FLUX DRAG COEFAT 10 METERS

(Watts/nE) (Metes)

-4.46E 02 [2,0E*OlI ,1E-l3 14.0E-041

TOTAL HEAT BUDGET FLUX
(waits/";,)
-3.04E 12 (3.@E*011

BOWEN RATIO
(nu unIts)
0.096 1o.oa

e DIFFERENCE BETWEEN THE PROFILE AND BULK AERODYNAMIC DERIVED PARAMETER VALUES AS COMPUTED VIA THE STANDARD DEVIATION FROM EITHER THE
ABOVE WEIGHTED COMPOSITE VALUE OR MEASUREMENT UNCERTAINTY VALUE (WHICH EVER ABSOLUTE VALUE IS LAPGER). ALL VALUES ARE
LISTED IN PERCENT DIFFERENCE AND ARE "ur-:

GRAD RICH. Z/L MOMENTUM LAT.HFT SENNEAT Sky DAD. TOTAL HEAT BOWEN FRICTION SCL.SPEC SCL.POT. ROUGH. DRAG
NO.AT GI AT ON FLUX FLUE FLUX FLUX FLUX RATIO VELOCITY HUMIDITY TEMP. LENGTH [:OEF.

2Z 2% ex 4% 1 01 II 22 42 0% 2% 7% . c
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MARINE DSJRFACE LATEk MICROMIEAEOROLOGICAL EXPEkRIMENT

NAVAL HI.;RAREH LABORATONT
A TMOSPHER IC P My SICS BRANCH

MARINHE AIHOSPHIAillC R I SEARCIH TOI ION"SAN N ICOLA) I St AND, CALIFORNIA

M11 AIIMI TEGROl OICL DAT . aI

ViiRLILAL M 953 l"' PRINT DATE; I ION 19O
IT I L i 5: TO P0 AA SAMPLING RA EII (AlL3 C HA NNELIS) 1,/ M n

NO I rILE LI;?' PS)DAT AVEAC. PERIOD;:30 M1
AM I 'Alt .3 rI..I '079 (DAT I;, ) NO IENCIAIORE; i'UPRA LEVELt, 2' LOWER ILEVEL

-t(I, L,1N1 L RAW EATA INYLVAGI VIOL

ILI6 N, .00 N.0 N o.03 NoD No.05 NoD0 No.07 No A RN10?
A~. ITHI1F 'F I SFD ATMSmpi.PIVUC I TEMP.S1R0);.? DE W PINI DE PINT? WINO SF0 WNO SPED !AW.1RS. SAT MAD. WIND DIR.

0'. 0,00 l 0. ., 513', 5.142 '3.950 3.848 51 3.0711 5.187

I'- 111 N11 N.12 RolNo, 3H11 No.lb N .16 N..17
I!OL N WI In)'A A1 EREFN) ITY AC SLt ACEF M ANUALI FtIAC I WI REF. SPARE A oPHARE B~ VOLT.REF)F,
4 ' 1u ii(92 U.3 0.IF)II I 0. TO. l 0 .0a11 FOOD9

* IF TA1) 141 LLoi. I VoW DAI I AVI ACE) E &LWHPM6 NT DATIA, F IFED CALOIRRATION HtID WIND SPEED ESCARPMENT CORRECTIONS:

nNI) *n.t'UPWIND NEAR IUPWIND I(AND DPIPCAE DPECAL UTEFLAL WS)EL- W!CEC
(ALM I 411 TIM.f'.? FIFIGHT/LtENGT N PAT N( MeTerI I00)s (Vots) (Vo t, (Loe f. (Ceff. I

(40) I4 1 ia' )7149 0,199 IDA Vu ITI09 D.0 0'. 0.9 0,9 49

I L1M III155) I EPV INS PAIRA)-T TEAS TR9SL VIE D TIO ENCO N ER INGCH ((I TO;

,1,.NI'4L ~ ~ ~ VIT IA F WHO LFN VAEAE orRE. DF V SO)) I. DERO WEE .0)0 AL OLT .PLOD ACF HEW. 1SF VS SULTAGL ALFREQUENCY
N,',.-. IH,.',.o -- !No.CAVI A)No >.605V) BINo (.00350) No.) 0D0;1V (No, (5V) (No.()) H ISALI (

O0 Ia I I0 1 59.88

o OE;.IRSL D nICV,(ULEU OL (SIeAL PHVME)rLHS ( INCLODING THEF ABOODVE ('A AND EUCHRPMENI CO[t) UTTIONS) IRANSLWTEL INTO ENGINEERING UN4ITS;

VIo IEUP.T WIND LET,?D DEW POiNT) IEOP, STRI.I. WIND DIR. B'ARV. P1 I S R RAL BULE WT TEMP M[AN AIR TEMP
'Coloj. I I I~erso= I(Cns~ol )oI~T-i/T DeIrue (Mollo~r; 'Utt1 l1e 1os (evn)

;90 7 '41 EA N) ILATH.1. 101. 4 H56, 02 I 62 25.1

AIR TEn1.? WIND SPED? DEW PO)NTO LPSIO. (I DE VANE RAR PHESF?
l(o,,o) I-te/spo) (Celo_ (Ao K .o M-2/3) (Mnee MbL) ()MoIjI t.

12. 4-, 7.31, 10. 33 R U DA TA - 0 5T loll 7F

" C 4(C),)t AT ED MILVORETEOAOLD);ICHL PARANETERSi

WOV) 71 POIT.TEMP.I OIR.TEIIP.T V.POT .TEMP.I A)OS.HtJMID.I 1HEL.NSMID.I SPIlC WUMID I SAP PRESI: S VAP.PRES.I RF.INOEX/I

;TO !,I I IT u
5
)

5  
(Cni~s~os (Co.s~os )Vq/n3) (Peret )AQqI )o DrI tt,11ar )L IX -/T3

I3S 1047P 13.63 3 18(4 9.565E-133 67.89 7.345,F-133 ( 601 14.33 NO D A

Fir ,r P2 %'7I.TT1NP.? U1RTEiP .D2 V. POT.TE MP.O AES.VOAID.O RE L .HiU,1.7 S PEC.,.HUMID .2 VAP PREY.?' 5.OAP.PRES.O REF.INOEX L
(M trs) I,I,,.l Cesous) 1'el51u (Kg/ 3) (PereT) TRQ/R5) 2C (e) (oloo .. o-/3)

1.25 (lI 13.76 13.58 9.5 -0 AF I I.AF) 169 HM.l NO DTA

o LOuTINSED 0F lOP)W

PRINT DAlE; 11 JUN 1980
kUN NLLAEI H. 79051 T. MRIRE SOURFHA LATER DATIA S AMPLING R ATE (AL CHURN1) S) 6/Mo n

STAR TIE -5) P0 NRCL MICRUMETVEURI 055 DATA AVERAGING PERID UMn
SAT T); 0 ;a y 1919 (DAT TOT) DAN NICOIAS TSLAND, CA. NOMENCLATURE: 1't(IPPER LEVEL., D=LGUER LEVEL

o POkf ILE ( AL IELATIONS 1MASI D OHN AROVE OFISLAVED AND CAL COLATED VALUES )RIL)STNGEV 1973);

LIX PARANETF"O') PROFILE SLOPES

'TlAI IT TY *t -P, UU SCALING PARAMETERS PARTIAL DERIVATIVES TooINLR.WT HEIONT)

(WD.I)VRSNIIN(L31T P M)Lm0R1,ilrt ECOV FRICTIONVELUITF (EENCHAI).FORM; DR/DZ , GENERAL PFORM; 'N'SLUPEo
H.oL. L,,oo( i)t? M~~sso (TNT-NOT , I/)nIllZ)/OI I (CnOP1-SIT' r )LDPO5I)/-S boll AT ('ML -1 19 -1 D .7E Z2O)1/I 11,1-N42

*(llTTAL MI;AN 0) ILVT; l)(I4(D'I'TYr!ILIIO CLVI INS; SPECHUMD. N'UTND SPEED (M/NC) NrUINDSPEED IM/SNOO~~~~~ )9%/./L/ IR/o00)QI ZN EIHT(M )ttes ,hHIIT IM) Vet.Axo
(3SF26545 -7O)EU DWS/Oo H.6lE-DO P 5 1 P OI

US SLOPE- T.3HF UT
L.AT GNN LAT NEAT IOX

53 l ats/2 SCALING POT. TEMP. N4OPC.HOMIDIT (Hg/Ag) N-SPEC-HUMIDIITY IAN/A)
ST (Reoon) -HEIGHT (Meters) ZN OT (MIT VerA~oi

7/C FiT IT U) TEAS -A.NFlT2 DSHDZ -0 9T1K-06 P I PS
-0.'I 1N -NEA H )l S SOPE -7.50) 03

7/C AT 01 I 46E 01 RUSNESS LENGTH R-PUT.TEMF'.(Aeloo) N-P OT.TEMP.)Keloonl
-0 1LjI (Me ITort) JPI-HEI GHT (M ietet-I OHEIGHT IM) Sert -Axon

SET All) SOLAR NPAT ELO 7-796E -U. DET' DZ= -4H.RSE-DA PS1oPqI
7/1 HI 7?' (Wtts/n?) PI T SICOP- -lI 3E UT1
-0.066 4.5S6F 031

DRAG (41FF AT TI MTERS 11-CnT1EMP.ST RSC )RoM-O'/A(
VILNIN- ((FILA) ST I f 95111 TOTAL' MAT BUDGETI PLUS ( Di M. A In lOi"o ZNEI GN) T S t ert Riot.

70 ,Its/n7;) I 5, PSI-NONE
I 4M13E 03 -3.76 .IT CTI SLOI)PE-ND DATA

P'VtI AT /1' %')1',R 11WN RA11TO

I',) AT IT 0) 11 '6SV1 nol no'
AT H) Il' 0330 .2PES)I AT /7n= IF3:,

O. "1 PI AT tO I ,ANTIS M I SCEL LANE (100

OlIN EAVVH.O ).HAVITRT ILN fNTL 111 K'D FE EK)) A REIATo OF FAT (f ITI(9 EPARDT T)) SI)DT N NEAT MOISOTHIE AIR DENDI TY

I1n Llios) NMso 1 NIMI R NMMFIG TRANSE.(IfF THANUF. C[IF . )Rg/M)
I.6 007S D7 .74 D.NA-03 1.2lAZ-T I3 0354

L I NEWA) NOT( AIR SRI LIFIC HEAT
A', i c y1 ((itIa:ion peld PotMdort of Profile Slop. and/or Partial Derivative. (I T; I l/KQ e.)t

Coe)o atnn r0t-tto'L DR 'neni~n f; 41 2I

SO)4 SM?.1 0/- ON-) Rq/Rq . WATER LATHMER) YAP.
,I To1 a X /R
5 TT3DE Ty

v IINTINVEE) ON RFI PAL'! 104



RUN NUMBER: 7905031 10C MARINE SURFACE LAYE R PRINT DATE! 1I JUN 1980
STAR T TIME~ I I: 5:10) PT MP L 0'EROMETELLROLOGT DAT SAMPLING RATE TALL CHANNELSL: 6/M-
START DATE; 3 Ray 1979 (DAY 123) SAN NICOLAS ISLAND, CAL DATA A VE RAGINGC PERIOD: 30 M-

ESTIMATED MICROMETEOOL.I.LC.ICAL PARAMETERS AT TEN METERS:

AIR TEMP. M IND SPEED DHEM POI I TEME.STRUC. IAR PR1S. RULK MT TEMP AIR-MT TEP P.l-WI TEMP4 VIR-WT TEMP SPOT-MT TEM4P

(CeIE.NE .M.....- C (C.,uE 1 .. m-2/3) (MiClliR1 rL (C ' .mu.L IRIL Lovn* (K.1m_) (KeluILm
12.409 7.25 10.3 0N DATA I1 17.61 131.66? -1.213 -,.,55 0. 0"0 0.1,Be

HEIGHT POTTEFMP. VERTEMhP. V.POTTEMIP. ADS HUMID. RIEL.HUMCD. SPEC.FSJMID. VAP DREb. S.SAP.PRES. AEF.INDET
L1M. T3 r.L% (C*lsmusL LCIXN gCC . L~/mniL LPe0r .r lL (EQ/EQ) 'I~D~s I ~ Im~. IRDI (N-"/""

lOT . 102 .507 13752 13.USD0 9.SASDE-C3 97.12 7.737E)-03 1 2.59 9 1.462 N0 DATA

bLLIR AERODYNAM IC CALCUl AT IONS BEASED ON ABOVE ESTIMATED VALUES AT TEN METERS LERIEH. El AL .1970):

INFEFRRED FL UT PARAME TERS INEERRED I NFERRF S MEAN4 VERTICAL
STIABILITY ( . UP,- .DOWN) SCALING PPS MFTERS VELOCITIT COS ARIANCE MISCELLANEOUS

GRAD.RCMARDSON NUM bER MOIMENTUM ELUX FRICTION VELOCITY S I'M LONG.cVE'LCIY ACE DENSITY
Am-SlaA1.,--UnNta~ L LNt/ 2L (M r/ ec' LMIr/.2) g19
-0.106 AT 0MM4 -7.20E-02 2.414E-0I -S58E0 1.236

GE OMETRIC MEAN HEIGHT HUMIDITY PLUS SCAL ING SPEC.HUMID. WITH AS. HUMIDITY ALE SPECIFIC HEAT
(MIt M.LI2L12 Lg/,.c, .2) (KgRQ (M.I. ES /L caL I KTa /R Rne I

12.Y9 2 Z'ID-5 -7.42111-.S 2.214E-IS 2 l/E 0t2

Z/1 AT GMM LAT.HERY FLUX SCALING POT.TEMP. WITH POT.TEMvERVtUHE WATER LAT HEAT VAR.
-0.123 (M.1IS/M2L R.tL (M.. Ea /(e LtalJ/

ZIL AT 1C METERS 54 1E"97. 
T

-0. 095 SENMHEAT FLUX ROUGHNESS LENGTM YAP PRES.AT WE LEVEL

MONiN-ORILEHOV LENGTH I1IF1E DI iSIIE-os 1575
(M.,-',)
1.057E 02 SKY AND SOLAR MEAT ELUX DRAG COF.AT 10 METERS ARS.HUMID.AT WI LEVEL

-4.56E 0? 1. 09E -i .1 1a 7E-O7'

TOTAL- HEAT EBUDGET F1ILY EIAR.PRES.VT MT I FUEL
(MdW..N/-) (MilI mbar)
-T R9E 02 188

ROWENR RATIT

0 222

.MEASURE MENT ERROR ANAL Y518 OF PAR AM TEDS LITE11D IN PERCENT MEAN ERROR AS COMPtuTED FROM CONSTITUENTI MEASURE MENT ACCURACIES
T OP RUMW ARE P ROFILE E TR~OR VAL UES AND ROTTOM RUM ARE RuLEX A EODY NAMIC E RROR VAL UES ALL. VAL UES AR E APPROXIMATE AND AREt'-

OPAD.RICH. O/L MOMENTUM LAY MEAt SE N. EARI SET DAD. TOTA MEAT BOWEN FRICTION TCL SPEC SCL.POr ROuGH. DRAG
MO.AT CAM AT IIM FLUX FLUX ELULD L X FLU RATIO VELOC I HUMIDITY TEMP LENGTH COEF

1190 1190 IIRZ 1680 856 S 215 2545 595 1095 27% 795 1185

1735 1731 46Z 451 L1lt 5 7% 1475 235 6H% 1241 43% H0.

. CO NINUES A LO W

RUE NUJIF R : 795050E1110 0 MAR I NE SUR FACE II fEY PRINT DA TE: 11 JUN,19(10
S TART TIME ItI: STYi PSI NRM1 MIEROMETEL(IROLOGY DATA SAMPLING; NATE (LL CHtANNI LS): 6/Rin
START DATE A May (979 (DAY 123) SAN NICOLIRS ISLAND, GA. DATA ATERACTSG PERIOD. 3D M-o

(CMPOSIT PROFILEf AND R4ULE AERODYNAMIC DERIVED PRAMETER VALUE WEIGHTEID AS A FUNCTION OF T14E VO'VE RE5PICTIVE RESSUREMENT ERRORS
MITH THE LOWER LIMIT OF TH ORRESEODL NmLAS'LREMFNT UMNRAINTY INDICATED IN I I

FLUX PARAMETEFRS
%TART) ITY Lm.LEE,--DOWNL SC'ALING PARAME-TERS

LRAD.RICrHARDSOtNURMBER ML)MENTULM FLOE FRICTIOIN.VIEPOCTTY
lI , Iat I OI%IbLPL INI.?) LM "./.atc)a 059 10? Al NMM -11 75E -02 CS rF a.,J 2.572E -0T 1IC-01

TE.OMEIRIC MaN HEIIGHT MIDITY FLUX SEALIN. SPETLHMSTID.
(Motr) F.MMI1lLT/I2 L9 g/NR T . Z) LXQg/Kg)
12.9y 2 AI IS 0 RO.1E-06L .39D-C5 13.,0( .TT

OIL AT 0MM LAIPAT7 ELLEX SCALINGe P 01 TEMP.
-. 15 11.11)EsAI ~ ~ m,

........ CI 1 EII -. 9401E-02 1.OE-07L
IL AT TO METERS
-g.o0Al I.IJL SENMEVAT PLUR ROUG;HNESS LENGTH

MONIN-CPU)EGV LENGTH I 3S1F IT 13.IE*TIT oTr,-I TAEt-ISI
(m, lt, %)

I . "BE a;, SET AND SOLAR MEAT ELIO TEAG. LORE.A .10I METERS

-4.56[ 071 (1-01ETI . . . 14.0-04

TOTIAL FEFAT RELOGET ELUx

-SAFE. 42 13.11 -011

ROMEN RATIO

0.222 10.001

*DIFFERENCE AEFTWEREN THE PROFILE AND PLOD1 AERODYNAMIC DERIVED PARAMETER VALUES AT LOMPUTED VIA THE STANDARD DEVIATION FROM EITHER THL
AROS WEIHTE CEMa IT VALI ILEOR MEASUREMENT UNCERTAINTY VA) 01 (WHICH LVDA ARSO.LLTE VALUE ISt LARGER)L. ALL VALUES ARE

STED TN PERCENT DIFFERENCE AND RF .r

L$RATL.EICM 7/L MOMENTUM EAT .MEA AT EHEAT SKT DAD. TLETAL HEAT DOWERN F RI CIOI(N SC SPEC SCL.POT 801(09. DRAG
NO.AT 0MM AT IM flOT r I FL I ELUE E x LUT R ATIO VIELCIT EILHUMIDITY tEM . L ENGT H ((EE

TAX I5% 2S0 lIx 95 05 L% 05 175 It IS 375 '

OEND OP DATA DEEM 105



MARINE SURFACE LAYER MICROMETEOROLOG!CAL EXPERIMENT

NAVAL. RSFARCH LABORATORY
ATMOSPHERIC PHYSICS BRANCH

MARINI A1MOSPHI NESEARNCH STATION
SAN NICOLAS ISLAND, CALIFORNIA

. . . . MICROMETEOROLUGICAL DATA a - - .

RUN NUMBER: 7905031130 PRINT DATE: 11 JUN 1980
START TIME: 11:35:10 P1T DATA SAMPING RATE (ALL CHANNELS): 6/hn
END TIME: 12: 5, 0 PST DATA AVERAGING PERIOD: 30 Mon
START DATE: 3 Hay 1979 (DAY 17S11 NOMENCLATURE: 1UPPER LEVEL, 2-LOWER LEVEL

" ANALOG CHANNEL RAW DATA (AVERAGE VDCI:

NO.00 No.O) No.02 No.13 11.14 "o.05 No.06 NO."? No.Do No.69
VIL.REF.A TIPMPSTRUC.I TFMP.SIRUC.2 DEW POINT) DEW POINT? WIND SPEED) WINS SPEED? BAR.PR).S . SOT SAD. WIND DIR.

6.205 0.100 0.001 5.122 5.13 3.152 3.696 5.0188 .974 5.134

No. o u. oN.)I No." No.15 N..1 NO.17
SULK WYTIEmP AC FREQUFNCY AL VOLTAGE MANUAL FLAG ZERO REF, SPARE A SPARE B VOLT .REF.B

4.19 3.08) 2.52 0,001 0 101 D.0 1 0.01 6.2,0

" DILITAL CHANNEL RAW DATA (AVERAGE): ESCARPMFNT DATA, FIELD CALIBRATION AND WIND SPEED ESCARPMHENT CORRELTIONS:

No.1 No.2 UPWIND NEAR UPWIND LAND SPIFLAL DPFCIAL WTBFL AL WSILC RLSEC
AIR TEMP.) AIR TEMP.? HEIGHI/LENGTH PATH(M.tre) (U 11s (VL11.) (Volts) LCceF2.L (CCff.L
141t 123650 142)120)70 0 183 14) -0D.9 0.000 0.000 0.992 0.95,

o SYrEM HOUSEEEPING PARAMFTERS TRANSLATED INTO ENGINEERING UNIIS;

MANUAL FLAG ERROR OLJNY DATA BASE VOLT RLEF.DE VOLT .RF .DEV ZERO REF .0 EV AC VOI. IFLUX AC ESRE.FLLIX AC VLJLT(A. AC FREQUENCY
(No.scans) LNo.s.nsL (No.scans) A(No.).ISV) B(Lo.).OVSV) (N.).V020 LNc)U) (No.)IH) (VAC) (HI

I 0 1 a 0 0 0 0 110.3 59,88

* OBSERVED MICROMETEONOEUGICAL PARAMFERS (INCLUDING THE ABOVE CA. AND ESCARPMENT CORRECTIONS) TRANSLATED INTO ENGINEERING UITS:

AIR TEMP.I WIND SPEEDI DEW POINT) TEMP.TIRUC.) WIND DIR. BAR.PRES.) SKY RAD. BULK WT fFMP MEAN AIR TEMP

(C.IsnuT (MeTer/secl (CeIs us) .KI.M-2/3L TDe9.True) LM,11hbarI (Wtt/oZT (Celsius) (Keloofl-
12.365 7.23 11.27 NO DATA 319.6 1016.26 -8.33E 02 13.732 285.60)

AIR TEMP.2 WIND SPEED2 DEW POINT2 TEMP.STRUC.2 TIDE TABLE BAR.PES.2
(CeA.l"s " Lbeter/secL (CeLsius) (Ke:.M-2/3) (M.ter MSL) (Millihor)

12.517 6.94 10.26 NO DATA -0.44 10)7.36

o CALCULATED MICNOMETEOROLOGI CAL PARAMETERS:

HEIGHT, Zi POT.TEMP.I VIR.TFMP.I V.POT.TETP.I APS.HLIMID.I REL.HUMID.) SPEC.HUMID.I VAP.PRES.1 S.VAP.PRES.1 REF.INDEX I
(Me,'.) (C.siu Cesu (Celsius) /(K/3) (Percent (og/K) (Hllibar) (Millibar (Kel.M-2/3)
8,35 12,540 13.703 13R? 9.509E-03 07.01 7.705F-03 12.530 14.401 NO DATA

HEIGHT, 22 POT.TOMP.2 VIR.TFMP.? V.PYT.TFMP.2 ABS.HUMID.2 REL.HUMID.2 SPEC.H.LMID.2 VAP.PRES.2 S,VAP.PRES.2 REF.INDEX 2
(Meters) (Cels s) LC.s"sl TCelsousT (Kg/3) (Percen (Kq/K (Millibar) (MlTIEar) IKe).oM-2/3)

9.20 12.607 13.d55 13.945 9.510DE-03 06.11 7.701E-03 12.38 14.56 1 NO DATA

o CONTINUED BELOW

PRINT DATE: I JUN 1980
RUN NUMBER: 7905031130 MARINE SURFACE LAYER DATA SAMPLING RATE (ALL CHANNELS): 6/Non
START TIME: 11:35:10 PTT NRL NICROMETEOROIOGY DATA AVERAGING PERIOD: 30 MoO
START DATE: 3 May 1979 (DAY 1231 SAN NICOLAS ISLAND, CAL NOMENCLA URE: 1-UPPER LEVEL, 2-LOWER LEVEL

o PROFILE CALCULATIONS BASED ON ABOVE OBSERVED AND CALCULATED VALUES (BUSINGER,1973):

FLUT PARAMETERS PROFILE SEOPES

STAPILITY (LP,-.DOWN) SCALING PARAMETERS PARTIAL DERIVATIVES (LuINCR.WITH HEIGHT)

GRAD.RICHARDSON NUMOrR MOMENTUM FLUX FRICTION VELOCITY GENERAL FORM:DN/DZ: GENERAL FORM:'N'SLOPE-
(o. zSt 4Rbe-.Unstabe) (NY/2) (Meters/sec) ((NI-N2)I/ILn(ZI/?2)L [(LnZ)-PSI)-(LnZ2-PSI)I/
-0.227 AT GMH -7.64F-02 S.487E-01 (ZZ2)11/21 tNI-N2

GFOMETRIC MFAN HEIGHT HLIMTDITY FLUX SCALING SPEC.HUD. N:WIND SPEED (0/tec N-WIND SPEED <M/sec)
(Meter) IMH.(Z10Z2))/? LKg/sec nT (9/Kg I ZHEIGHT (Meters) Z-HEIGHT (M) Vert.Axis
12.99 2.49-O5 -8.069E-05 DWS/DZ- 3.230-02 PSIPSII

WS SLOPE- 1.61E O0
7/L AT GMH LAT.HEAT FLUX
"0.253 (I tt/n2) SLAL1O, POT. TEMP. N:SPEC.H)MIDITY (K/K) N:SPEC.HUMIDITy (Kg/K)

6.12a I ITKelon) Z HEIGHT (MetersT 7 HEIGHT (M) Vert.An1
ZL AT 10 METERS -6.285E-02 DSH/DZ- -0.92E-06 P5I-PS12
-0.195 SFENHEAT FT LUX SH SI OPE- -6.70E 03

Z/LI AT 21 1.l5E 01 ROUGHNESS LENGTH N-POT.TEMP.(Kloon) N-POT.TEMP.(Klelvn'
-0. (L (Meter.) 2-HEIGHT (MeTers) Z-HEIGHT (MI Ver .A.is

SKY AND SOLAR HEAT FLUX 3.943E-05 DPT/DZ- -6.95F-03 P I!PSD2
Z/L AT 22 1watts/.2) PTK SLOPE -. 60E 00
-0.179 -0.33E 02

DRAG TEOT. AT 10 METERS N:LnTEMP.STRUC.(K.M-2/3)
MON IN-OBRKHOV LENGTH TOTAL HEAT BUDGET FLUX )I 2ennoeles.T 2-HEIGHT TN) Vert.Aois
Iheter) (WTts/o?) I .St-iII PSI-NONE

-5.132E 01 -7.520 07 CT2 SLOPENO DATA

PSII AT ZI- 0.6347,1 ROSEN RATIO
1) AT 2. ..10. T .o uI)

PS12 AT I)- 0,42331 0.3)9
P512 AT Z2- 0.267I2

" GENERAL CONSTANTS: MISCELLANEOUS

VON KARMAN TrAVITATION PROFILE PROF 1IE BU K BULK
C'ONSTANT ACCELERATION TURPRANDTL TUR,SCHMIDT SFN HEAT MOISTURE AIR DENSITY
No Un1it1) TM/sec I NHUMBFR NUMBER IRANSF.COIFF. TRANSF.COEr. (Kg/n]
8.4 9,7959 0.74 0.74 0.92E-03 1.32F-03 1.2346

o GFNERAL NOTF'I: AIR SPECIFIC HEAT
Accuracy ))ebt41on esreeded for e4e#..nT o, F ProFe Slope ..d/or Partal Denootone. (ITc4I./Og Ke).)
ComputoTlo oe- oTnA By inserTion P: 6.41660 02

SH)-SH2 0/. .f10-3 Ig/Ko. WATER LAT.HEAT VAP.
(IT' a) ,/Og
5 .90505E 05

o CO NINUF ON NEXT PAGE 106



RUN NUMBER: 7905031130 MARINE SURFACF LAYER PRINT DATE: It JUN 1980
START TIME: 11:15:10 PST NRL MICROMETEOROLOGY DATA SAMPLING kATE (ALL (HANHELS). /Miln
START DATE: 3 May 1979 (DAY 123) SAN NICOLAS ISLAND, CAL DATA AVERAGING PERIOD: 30 Mi-

* ESTIMATED MICROMETEOROLUGICAL PARAMETERS AT TFN METERS:

AIR TEMP. WIND SPEED DEW POINT TEMP,STRUC. BAR.PRES. RULE MT TIMP AIR-MT TEMP POT-W TEMP VIE-WT TEMP V POT A) TLMP
ICelsiusI (MRIRP/NOC( (CelsIus? (Kel.xM-2/31 (Milliar? Celsius? (Relvin? (Kelvin? Relvir: t lun:
12.499 6.98 10.26 NO DATA 1017,26 13.73? -1234 -T.136 0.104 0.02

HEIGHT POT.TEMP. VIR.TEMP. VPOT.TEMP, A.S.HUMID. RFL,HUMID. SPEC,HUMID VAPPRES. 9VAP.PRES. REF.INDEX
(etersI (Celsiss) (Ce l Is (Celsius? (K J/]? Percent (Kq/Kg) (Millibars) (MlbDars) (Eel M-2/3(
ID.0S 12.597 13.136 13.934 9.510E-03 86.21 7.701E-03 12 537 14,542 NO DATA

B RULK AERODYNAMIC CALCULATIONS BASED ON ABOVE ESTIMATFD VALUES AT TEN METERS (FRIEHE ET AL,1978):

INFERRED FLUS PARAMFTERS INFERRED INFERRED MEAN VERT ICAL
STABILITY I+.UP,_-DOWN) SCALING PARAMETERS VELOCITY COVARIANCE MISCELLANEOUS

GRMD.RICHARDSON NUMBER MOMENTUM PLUS FRICTION VELOCITY WITH LONG VELOCITY AIR DENSITY
C -S,.ble,-=Unstable (Nt/n2) (MeIers/sec) (Me.er2/sec2 (Kg/t3)
-0.117 AT GMH -ASAE-02 2,305E-0 -5.313E-02 1.234a

GFOMETRIC MEAN HEIGHT HUMIDITY FLUX SCALING SPEC.HUMID, WITH ADS. HUMIDITY AIR SPECIFIC HEAT
(Meter) GMH=(ZI*Z2I)/2 (Kg/sec n2) (Kg/Xg) (Meter Kg/sec 3) (ITcaI./Kg Kel.)
12.99 2.,2E-5 -7,SDIE-05 2,220E-05 2.4166E 02

Z/L AT GMH LAT HEAT FLUX SCALING POT.TEMP. WITH POTTEMPERATURE WATER LATHEAT VAP.
-0.135 MaItN/e21 (Kelv.n) (Meter Kel./sec) (ITal,/Kg)

5.49E TI -4.131E-2 9.292E-03 S.902 E 05
Z/L AT I0 METERS
-0.104 SENNHEAT FLUX ROUGHNESS LENGTH VAP.PRES.AT WT LEVEL

(Watts/M2) (MeterI (Mill ibar)
MONIN-OUKHOV LENGTH 1.1SF 01 2.89RE-05 15.782
(Meters?
-9,609E I SKY AND SOLAR HFAT FLUX DRAG COEFAT 10 METERS ABS.HUMID.AT WT LEVEL

(Mato / 2I) (1)ieoless) (Kg/M3),
-8.33E 02 1.091E-03 1.192E-02

TOTAL HEAT BUDGET FLUX BARPRESA MT I EVEL
(WaTts/n2) (Millb arI
-7.67E 02 go18.4

BOWER RATIO
(no units)
0.212

- MEASUREMENT ERROR ANALYSIS OF PARAMETERS LISTED IN PERCENT MEAN ERROR AS COMPUTED FROM CONSTITUENT MEASUREMENT ACCURACIES.
TOP ROW ARE PROFILE ERROR VALUES AND BOTTOM ROW ARE BULK AERODYNAMIC ERROR VALUES. ALL VALUES ARE APPROXIMATE AND ARE '.or-":

GRAD.RICH. Z/L MOMENTUM LAT.HEAT SENHEAT SKY RAD. TOTAL HEAT BOWEN FRICTION SCLSPEC SCL.POT, ROUGH. DRAG
NO.AT GAN AT TIM FLUX FLUX FLUX FLUX FLUX RATIO VELOCITY HUMIDITY TEMP. LENGTH COEF

150T 1501 171% 202% 115% 5% 15% 310% 85% 117% 30 105% 171%

174% 174% 46% 45% 102% 5% 6% 147% 23% 60% 125% 43% 40%

- CONTINUED BELOW

RUN NUMBER: 7905031130 MARINE SURFACE LAYER PRINT DATE: It JUN 1980
START TIME: )1:35:10 PST NRL MICROMETEDROLOGY DATA SAMPLING RATE (ALL CHANNELS); 6/Min
TART DATE: 3 May 1979 (DAY 123) SAN NICOLAS ISLAND, CAL DATA AVERAGING PERIOD: 30 Min

- COMPOSITE PROFILE AND BULK AERODYNAMIC DERIVED PARAMETER VALUE WEIGHTED AS A FUNCTION OF THE ABOVE RESPECTIVE MEASUREMENT ERRORS
WITH THE Lr'WER LIMIT OF THE CORRESPONDING MEASUREMENT UNCERTAINTY INDICATED IN 1 1:

PLOU PARAMETFRS
STABILITY T+UP,-=DOWN) SCALING PARAMETERS

GRADRICHARDSON NUMBER MOMENTUM FLUX FRICTION VELOCITY
(TiStable,-UnstabIe (Nt/.2) (Meters/Net)
-0.176 10.021 AT GMH -6.79E-02 16.E-021 2.344E-01 16.OE-021

GEOMETRIC MEAN HEIGHT HUMIDITY FLUX SCALING SPECAHUMID.
(Meter) GMH-(ZIZ2I)/2 (Kq/sec t2I (Kg/Kg)
12.99 2.27E-05 IA.OE-161 -7,89 E-05 13,0E-05I

Z/L AT GMH LATHEAT FLUX SCALING POT.TEMP.
-0.199 go.021 (WAtts/O) (Kev inI

5.60E 01 12.0E+III -5R851E-02 l2,OE-02
ZOL AT II METERS
-0.153 (0.02? SENHEAT FLUX ROUGHNESS LENGTH

(Watts/2I (Meters?
MONIN-OBUKHOV LENGTH 1.53E SI 13.0E-O 3.20 1E-05 16.OE-05I
(MeTers?

-6.542E 0I SKY AND SOLAR HEAT FLUX DRAG COFAT 10 MEYERS
(MettslY2) (Meters?

-ft.33E 02 [2,RE01 1.174-U, 14.E-041

TOTAL HEAT BUDGET FLUX
MI W'fel2

-7.63E 02 (3,0EnOII

BOWEN RATIO

0.245 (0.08

* DIFFERENCE BETWEEN THE PROFILE AND BULK AFRODYNAMIC DERIVED PARAMETER VALUFS AS COMPUTED VIA THE STANDARD DEVIATION FROM EITHER THE
ABOVE WEIGHTED COMPOSITE VALUE OR MEASUREMENT UNCERTAINTY VALUE (WHICH EVER ABSOLUTE VALUE IS LARGER). ALL VALUES A0E
LISTED IN PERCENT DIFFERENCE AND ARE '+Or-'

GRAD.RICH. Z/L MOMENTUM LAT.HEAT SEN.HEAT SKY RAD. TOTAL HEAT BOWEN FRICTION SCLSPEC SCL.POT. ROUGH DRAG
MDAT GMH AT IOM FLUX FLUX FLUX FLUX FLUX RATIO VELOCITY HUMIDITY TEMP LENGIH CUF.

31% 30% 9% 7% 26% 0% 1% 23% 4z 21 23% 9% -L1

* END OF DATA RUN 107



MARINE SURFACE LATER MICROMETEOROLOGIGAL EXPERIMENT

S. NAVAL RES9EARCH LABORATORY
ATIMOSPHE RIC PHTSICS BRANC;H

MARINE ATMOSPHERIC RESEARCH STATION
SAN1 NICOLAS ISLAND, CALIFORNIA

.. - MICROMETLOROLOGICAL DATA . . .

NUN NUMBER: 7905031200 PRINT DATE, It JUN IPSO
ST ART TIME ; 12; 5"1D PST DATA SAMPLING RATE (ALL CHANNELS): 6/Moo
EtAD TIME: 12:35: 0 PST DATA AVERAGING PERIOD: 30 Non
START DATE: 3 M., 1979 (DAY 123) NOMENCLATURE: 1-UPPER LEVEL, 2-LOWER LEVEL

.ANALOG CHANNEL RAW DATA (AVERAGE VDC):

NO.00 N.o1 No.02 N..03 No.04 No.05 No0 N-.17 No0NO.0

VOL.RF.A TEMPSTRUC.1 TEMP.STRUC.2 DEW.PO0INT) DEW POINT2 WIND SP EEDI WIDSED BARPRE. SKYSD IDDR
6.0 got1 0.1 .19 .145 3714 3.666 5.078 6.108 5.069

No10 N.) N.2 o.3 N.14 M.15 No.16 NOS17
B1ULK WT 2cMV ACFREQUENCY AC VOLIAGE NANVUA: FLAG ZERO REF. SPAREIA SPARE B VOLT. REF.B

4.203 3.0 2.532 0.001 1 001 0.0 1 0.10 6.0

.D ICITAL. CHANNEL RWDT (AEG): ESCARPMENT DATA, FIELD CALIBRATION AND WIND SPEED ESCARPMENT CORRECTIONS:

No.)I No .2A AA(VRG) UPWIND NEAR UP WIND LAND DPIECAL DP2FCAL WTBFCAL WSIEC WS2EC
At AR TEMP.) AIR TEMP.2 HEIGHTI/LENGTH PATIH (Metes (Volts) )Vts (V olts) V(C1oe1 .'f.) (Co.eff.)
14)1 124553 1421 126160 0.183 135 -0.0 09 0.100 0 0 .Do0 0,992 a0.952

o SYSTEM NLUSEIFEPING PARAMETERS TRANSLATED INTO ENGINEERING VolTS:

MANUAL FLAG ERROR COUNT DATA BASE VOLT.RFF.DEV VOLT.REP.DEV ZERO OEDEY AC VOLT.PLUX AC FREGEUX AC VOLTAGE Ac FREQUENCY
(No.s coes) (Nosicans) (Noscans) A( No.).005V( B(No.).IIGV) (No.).SD2V( (NR0.)5V) (N..1)I (VAC) (NO)

I 180 a a 0 0 a 015.3 59.96

- OBSERVED MICBDMETI0RO(OGICAL PARAMETERS (INCLUDING THE ABOVE CAL. AND ESCARPMENT CORRECTIONS) TRANSLATED INTO ENGINEERING UNITS:

AIR TEMP.[ WIND SPEED) DEW 901071 TEAP.TTRUC.I WIN" DIR. BARjPRES1I SKT R AG. BULK WT TEMP NEAN AIR TEMP
(Celss) M /e) (Cel-so) (Ke.o.M-2/3( (De". True) (Milobar (Waot/.2( (Celsoos) (RKejin)
12.455 7. 16 110. 37 NO DATA 317.3 1016.11 -8.52E 02 13.84a 285 .696

AIR TEMP.2 WIND SPEED2 DEW PYINT2 TEMP.STRUC .2 TIDE TABLE DAR.PRES.2
(Celi uS) (Me ter/ sodc (Celsi us (Knl. oH-2/ 3) (Meter MSL( (Millibar)
12.616 6.89 10. 34 NO DATA -o.37 1017,20

- CALCULATED MICROMETEORDLOGICAL PARAMETERS:

HIEIGHT, 21 POT-rEMP.I VIR.TEMP.1 V.POT.TEMP.1 ABS.NUMXD.I OKL.HUMID.I SPEC.HUMID.I VAPPRES.I S.VAP.PRES.I REFjINDED I1
( Meters) (Celsoo) (Cesi-s) (Celius)01 9 (K/3) ( Percent) (Kg/Kg) (Millibar) (Holi1ba.r) T Ke-oM-2/318a.35 12.635 13.802 13.982 9.570E-1a3 87.09 7.757E-03 12.614 1 4.484 No DATA

HEIGHT, /2 POT.TFRP.2 VIR.TEMP.2 V.PUT.TEMP .2 ABS.HUMID.2 RELHUHII.2 SPEC.HUMID.2 UAP.PRES.2 S.UAP.'PRES.2 REF INOEXT
(Meters (C eIus_) (Celsius) (Celsius) (KXg/e 3( (Percent) (Kg /Kg) (Millibar) (Mill i bar LKel.0M-2/3)
9.20 12.706 13.962 14.052 P.56GE-lI 86.5a4 7.745E-03 12,608 14.654 NO DATA

o CONTINUED BELOW

PRINT DAT E: 11 JUN 198 0
RUN NUMBER: 79050312010 MARINE SIIRFACE LATER DATA SAMP LING RATE (ALL CHANNELS): 6/Mmn
START TIME: 12: Ti:11 PST MRE MICROME TE OR OLOGY DATA AVERAGING PERIOD: 30 Mnc
tTART DATE: 3 Map 0979 (DAY 123) SAN NICOLAS ISLAND, CAL NOM ENCLA TURE: I..UPPKR LEVEL, 2-LOWER LEVEL

o PROFILE CALCULATIONS BASED ON ARGUE OBSERVED AND CALCULATED VALUES )8USIHGER,1973):

FLUXARMTS PROFILE SLOPES
STABI) ITT ( -P,--DOWN) _SCALINGPARAMETERS PARTIAL DERIVATIVES )u.XNCR.WIT N EIGHT)

GRAD.RICNARDSOMNMUMBCR MOME NTUM PLUS FRICTIONOVELOCITY GENERAL)FORM:DN/D2=) GENERAL FORM:'NZSLOPE
I+-St 4ble,-Unstable) (At/,2) MoHeers /sec) IINI-NX(I/ILo)21/Z2( I (Ln Zl-PSI)-T nZO-PSI )I/
-0.300a A T GMN -7 .34F-02 2.439K-DO ( 1.ZICZ)1123 INI-N21

GEOMETRICMMEAN HEIGHT HUMIDITYmF(.UX SCALING SPEC.HUND. N:WIND SPEED IM/sec) N-WIND SPEED (M/ten)
(Meter ) GMH-(Z2)1/2 (Kg/sec *2) (Kg9/Kg) Z HE IGMT (Mete,.) 2-HEIGHT (M) Vewt.Aois
12.99 2.51IE-D5 -. 34IE-D5 DWS/DZ- 3.00K-I2 PSI!PS I

WS SLOPE- 1,64E RI
7/L AT GMN LATHMEAT FLUX
-0. 331 (W.atts/el) SCALING POT. TEMP. NSPECHUMRIDITY (Kg/Kg) N-SPEC.HUMIDIY (Kg/Kg)

6.10K E51 (Me 1obn) 2-HE IGHT (Meters) Z-HEIGNT (M) VertAois
2/I. AT 10 lIFTERS -7.411E-02 DSH/D2- -8.92E-06 PSItPS12
-0. 254 SENN' EAT FL(UX SN SLOPE- -6.46E 03

Z/L AT 21 2.26E 0) ROUGHNESS LENGTH R-POT,TEMP.(K.loln) M-POT.TEMP.IKeloonl
-0. 467 (Meters) ZOHEIGHT (Mters) 2-HEIG'HT (M) Vet.A.is

SKT AND SOLAR HEAT FLUX. 3.645K-OS SPT/Sb- -7.92K-03 PI!PrI,
Z/L AT 22 (Watts a/.2) PYK SLOPE- -7.29E 0R
-0.234 -9.52KE 02

DRAG COPE, AT 10 METERS N-LnTKMP.SYRUC.)KoM-2/3(
MOMIN-IIBURHOU (.ENGTN TOTAL MEAT BUDGET FLUX )Dleenstonlss 2-HEIGHT 19) Vert.Aols
(Meters .) (Waits/1e2) so12)-DS PSI-NONE
-3.931E 01 -7.67E 02 CT2 SLOPE-NO DATA

PnI1 AT 210 0.738240 BOMH RATIO
PSll AT 2 0 .489794 (no units)
PS12 Al 2Z1. 0 .4949 20 0.364
PSll AT 22- 0.3211a00

0GENERAL CONSTANTS: - MISCELLANEOUS

VON RARMAN GRAVITATION PROFILE PROFILE BUIK OULR
C ONSTANT ACCELERATION TUR PRANDYL TUR.SCHMIST DEN NEAT MOISTURE AIR DENSITY
I(Nt fdS) (M/ en 2) NUMBER NumBER T8ANSF.C3FF. TRANRP.COEF. (log/o3"
(1.4 9.7959 0.74 0.74 0. 92K-I3 I.31E-03 1.2340

o (NERAL NoTE.): AIR SPECIFIC HEAT
Accurac lin, tto 1 *oree,-ded for ecasor*eent oP Profile Slope and/or Partial erote,(I Tc i./R Eel.)

tiN) -EH2- */- .8E-I Kg/Rg. WATER LA), MEAT YAP.
(ITT al./Kg)
5.9022E 05

* i'OTONUES ON N ABL PAGE 108



RUN NUMBER: 7905031200 MARINE SURFACE LAYER PRINT DATE: 11 JUN 1980
START TIME: I. 5:10 POT NRL MICROMETEUROLOGY DATA SAMPLING RATE (ALL CHANNELS): 6/Man
START DATE: 3 May 1979 (DAY 123) SAN NICOLAS ISLAND, CAL DATA AVERAGING PERIOD: 30 Man

* ESTIMATED MICROMETEOROLOGICAL PARAMETERS AT TEN METERS,

AIR TEMP. WIND SPEED DEW POINT TEMP.STRUC, BAR.PRES. BULK WT TEMP AIR-WT TEMP PuT-WT TEMP VIR-WT TEMP V.POT-WT TEMP
(Cels s) (Meter/s (Celsius) (Kel.xM-2/3) (HiIbar) (Celsoa) (Kelvin( (Kelvin) (Kelvn) (Kelvan)
12.597 6.92 10.35 NO DATA 1017.11 13.840 -1.243 -I.145 a.13 0.201

HEIGHT POT.TEMP. VIRTEMP. V.POT.TEMP. ARS.HUMID. RELNHUIS. SPEC.HUMID. VAPPRES. S.VAP.PRES. REF.INDEX
(Meter) (Celsius) (CalsI5) (Celstus) (Kg/n3) (Percent) (K/Kg) (Mulhtberl) (Millibars) (KOl..M-2/3)

15.10 12.695 13.943 14,041 P.SIE-03 86.16 7,747E-03 12.609 14,634 NO DATA

* BUlK AERODYNAMIC CALCULATIONS BASED ON ABOVE ESTIMATED VALUES AT TEN METERS (FRIEHE ET AL,197B):

INFERRED FLUX PARAMETERS INFERRED INFERRED REAN VERTICAL
STABILXTY (UP,-DOWN) SCALING PARAMETERS VELOCITT COVARIANCE MISCELLANEOUS

CRAD.RICHARDSON NUMBER MOMENTUM FLUX FRICTION VELOCITY WITH LONG. VELOCITY AIR DENSITY
(+5tIbIe,-=Unstable) (Nt/M2) (Iers/sec) (Meter2/sec2) (Kq/.3)
-0.1?1 AT GMHN -6.43E-02 2.283F-01 -5.211E-02 1.2342

GEOMETRIC MEAN HEIGHT HUMIDITY FLUX SCALING SPEC-HUMID. WITH ADS. HUMIDIIY AIR SPECIFIC HEAT
(Metor) GMH-(ZIsZS)l/2 (Kg/.RC .2S) (Kg /Kg) (Metor Kg/sec n,3) (GTcsl./Kg Eel.)
12.99 2.2.K-05 -7,902E-05 2.2264E-0 2.4167E 52

Z/L AT GMH LAT*HEAT FLUX SCALING POT.TEMP. WITH POTTEMPERATURE WATER LATNHEAT CAP.
-0.139 1Matts/n2) (Kelvin) (Meter I e /sec) (ITca1./11g)

5.50E 01 -4.071E-42 9.294E-03 S.9119E 5
Z/L AT 10 METFRS
-0.107 SIN,HEAT FLUX ROUGHNESS LENGTH VAP PRES.AT WT LEVEL

(Watts/2) (Meter ) (Millibar)
MONIN-ORUKHOV LENGTH J|bE SI 2783E-SS 15.890
(Meters)
-9.334E 01 SKY AND SOLAR HEAT FLUX DRAG COEF.AT 10 METERS ABS.HUMID.AT WT LEVEL

IeIts/.2) (Dansines (Kg16)11:/1' 3)
-9.52E 02 1.087E-03 1.200E-02

TOTAl HEAT BUDGET FLIIX BARPRES.AT WT LEVEL
(atts/.2) (MIllibar)
-7.85E 02 118.31

BOWEN RATIO
Inn units)
0.211

MEASUREMENT ERROR ANALYSIS OF PARAMETERS LISTED IN PERCENT MEAN ERROR AS COMPUTED FROM CONSTITUENT MEASUREMENT ACCURACIES.
TOP ROW ARE PROFILE ERROR VALUES AND BOTTOM ROW ARE BULK AERODYNAMIC ERROR VALUES. ALL VALUES ARE APPROXIMATE AND ARE *nrI:

GRAD.RICH, Z/L MOMENTUM LAT.HEAT SFN.HFAT SKY 8AD. TOTAL HEAT BOWEN FRICTION SCL.SPEC SCL.POT. ROUGH. DRAG
NO.AT GMH AT ION FLUX FLUX FLUX FLUX FLUX RATIO VELOCITY HUMIDITY TEMP. LENGTH COEF.

157X 157% 168% 215% 126% 6% 15% 3410 94% 121% 32% 114% les

174% 1741 46% 44% 102X 5% 6% 146% 23% 67% 125X 43% 40%

* CONTINUED BELOW

RUN NUMBER: 7905031200 MAR NE SURFACE LAYER PRINT DATE: I SUN 1980
START TIMEi 12: 5:10 PST RL MI CROMETEOROLOGY DATA SAMPLING RATE (ALL CHANNELS): 6/Min
MART DATE: 3 May 1979 (DAY 123) SAN NICOLAS ISLAND, CA. DATA AVERAGING PERIOD; 30 Min

* COMPOSITE PROFILE AND BULK AERODYNAMIC DERIVED PARAMETER VALUE WEIGHTED AS A FUNLTION OF THE ABOVE RESPECTIVE MEASUREMENT ERRORS
WITH THE LOWER LIMIT OF THE CORRESPONDING MEASUREMENT UNCERTAINTY INDICATED IN 1 1:

FLUX PARAMETERS

STABILITY (..UP,-DOWN) SCALING PARAMETERS

GRAD.RICHARDSON NUMBER MOMENTIM FLUX FRIC ION VELOCITY
(I.Stab e-=Unstable) (Nt/n2) (Meters/sec )
-0.215 10.021 AT GH -6.61E-02 16.0E-021 2.313E-01 16.E-021

GEOMETRIC MEAN HEIGHT HUMIDITY FLUX SCALING SPFCHUMID.
(Hter) GMHn(NZ 2)I/? (Kg/sec Z21 (Eq/K

9
)

12.99 2.27E-8. 05E-le) -R.DS9E-05 (3.0E-051

Z/L AT CNN LAT.HFAT FLUX SCALING POTTEMP,
-0.240 10,021 (W 1t s/ 2) 1K I n)

5.62E SI I(OE II -6.727E-02 12.0E-02
Z/L AT 10 METERS
-0.184 10,02) S1N.HEAT FLUX ROUGHNESS LENGTH

IWatte/eX) (Meters)

MONIN-ODUKHOV LENGTH 1.65E 01 13,SEgOI 3.019E-05 Ob.OE-05)
(Meters)
-5.422E 0 SKY AND SOLAR HEAT FLUX DRAG COFFAT IS METERS

(Watts/e21 (Meters)
-0.52E 02 12.0E OII 1.161) -wk3 14.E-04

TOTAL HEAT BIIDGET FLUX
(IW tt /n?)
-7..0E 82 (3.1F11.)

BOWEN RATIO
(nn units)

0.257 10.081

* DIf FERENCF BETWEEN THE cROFILE AND BULK AFRODYNAMIC DERIVED PARAMETER VALUES AS COMPUTED VIA THE STANDARD DEVIATION FROM EITHER THIF
AtUVT WEIGHTED CONPOSIF. VALUE OR MEASUREMENT UNCERTAINTY VALUE (WHICH EVER ABSOLUTE VALUE IS LARGER). ALL VALUES ARE
LISTED IN PFRCFNT DIFFERENCE AND ARE tar-:

GRADRICH. III MOMENTUM LAT.HEAT SEN.HEAT SKY RAD. TOTAL HEAT BOWEN FRICTION SCL.SPEC SCL.POT. ROUGH. DRAG
NO AT GMM AT ION FLUX FlUx FLUX FLUX FLUX RATIO VELOCITY HUMIDITY TEMP. LEMGTH COKEF.

42% 40% A% 7% 33Z 0z I 3?% 4% 3% 29% 1% Z.'t
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MARINE SURFACE LAYER MICROMEIESROEOGICAL EXPERIMENT

NAVAL RESEARCH LABORATORY
ATMOSPHE RIC PHYSICS BIRANC H

M4ARINE ATMOSPHERICNRESEARCH STATION
SAN NICOLAS I SLAND, CALIFORNIA

. . . . MICROMETEORSLOGICAL DATAw.* .

*RU NUMBER: 790531230; PRINTSDATE:i IIIJUN 19H
START TIME: 12:35: 1 DATA SAMPL ING RATE ( ALLCHANNELS): b/Mon
ENS IME: 13: 5: IA PI DAA AVEHAGING PERIOD: 31 Mn
SART SATE: 0ay 1979 (DAY 123) NOMENCLATURE : I=UPPER LEVEL , 2- [IWER L EVEL

0 NALOGCHANNEL RAW DATA (AVERAGE SIC):

No.1 o0 o0 No.E No.04 No.05 No.06 No.'7 No.5' NoSYDIN OT.E. TM.SNCI EPSTRUC. SEW POINTI DEW POINT? WIND CPEDE WINS SPEED? APE. H HD IDDR

6.2 05 0101 0,101 5 . I33 5.1311 3,717 3.*6 37 5,175 5.078 5 .132

No.1.0 N.o.1 1 No.I- N.1'3 M.14 N.o.1.' N1, N.1 I No 17IBULK WY TEMP AC FREQUENCY AC Vol TACE MANUAL FLAG ZERO REF. SPARE A SPARL H1 VOL T.E.

4.198 3 91 .2 DOI0 001 0.5 05 6.21
CI DIIAL CHANNEL RAW DATA (ASLEAGE): ESCARPMENT DATA, FIELD CALIBRATION AND WINY SPEED ESCARPMENT CURRECTIONS:

No.) N'. 2 JYWIND NEA R)JPWIND LAND IPIEIAL DPFPCAL WTIECAL WSIELF,,E
AIRp TEMP,1 AI R TEMP.? HEIGHT/LENGTH PATH (Me ter, (Volt") (Solon (Volts) (ConEf.) (oeff.)I
1411 124 3R9 142 1 12591 1 0.183 1T0 -0 .0095 0.0 00 0.0010 0 .9 92 0,19F?

o SYSTEM HUUSEKEEPINC PARAMETERS TRANSLATED It ENGINEERING UNITS:

MANUAL FLAG EROR COURT DATA.BASE) VO).T.REF.DEV VOLT.REF.DE V ZERO REE.DEV AC VOLT ELUS ACCEREQ.FLUX A C VOL [AGE AC.FREQUENCY
(Nosn) osas (Noscas) A(No..05V) B)Nc.,.005V(N )No.).002V) (N .)SV) (NoIIHy) (VAC) (Ho

5 15 0 0I 15.7 59.90

-OBSEFRVED MICROMETEOROLOGICAL PARAMETERS (INCLUDING THE ABOVE CA)L AND ESCARPMENT CORRECTIONS) TRANSLATED INTO ENGINEERING UNITS:

AlI TEMP.)I WIND.SPEEI.1 SEW PIIINTI YEMP.STRUC.i WIND I. BARPRES.) SKYHRAD, B1U).K IT TEM"P MEAN VAIR TEMP
)Celns )Mtrsc (Clon KI -2/3) D g.rOE (Moll1 br (Wat/) (I los (ecn
1439 7.15 1ID.33 No OATH 3 19 .5 1016.0.7 -7...1S 02 13.81 n,5675

AIR TMP.' WND SPE? DWIIT2 TMYU. TIDE TABLE BAO.PRES.2
( _is ,s (Meter'/sod) (lsoos) )ReI 'M-2/3) (Mer H . SL( )(Mo10,b 'r)
12.591 6.84 1 0.30 NI DATA -0.29 1117, 17

.CALCULATED MICN))MEYEOROLO!HICAL P'ARAMETERS:

HEIGHT,) POT.TEMP.I YIR.TFMP.I V.POT.TCMP.I ABS.HUMID.) REL.UMID.I SPE C HUMID.) VAP.PRES.) S.VAP.PRES.I REF.INDEX I
ees Clo (Celsos (Celos (Kg/el3) (Pren) )g/Kg) (Millobar) (Mol1oborT )KeI'oM-2/3)(8.35 12.6119 13.783 13.962 9.545E-03 86.96 7.73SF-I]3 12.582 14.468 NO" DTA

HEGHZ2 PUT.TEMP.? VIH.TFMP.2 V.POT.TERP.? ABS.HVMID.2 RE'L.HUMID.2 SPEC.HUMID.2 VAP.PRES.? SUVAPPRES.2 REF.INDLO
Meter. Tllos Clos CI~o) g/e3) (Percent (EQ/Kg) (Mollobar) (Mo1obar I )Ke0. M-2/T)
9.21 1 2.681 13.933 1 4.0D 9 .534E-03 85 .94 7 .724E-03 1 2.573 14.62 9 NO DATIA

oCONTINUED BELOW

PRINT DATE : it JUN 1980
RUN NUMBER: 7905031330 MARINE SURFACE LAYER DAT A SA MPLING RATE (ALL CHANNELS): 6/Mon
STARTI TIME: 12t35:10 POT NRL HI CROMET FOROLOOT DATA AVERADING P ERIO0D : 30 Moo
ST1ART DATE: 3 May 1979 (DAY 123) SAN NICOLAS ISLAND

0
, CAL NOMENCL ATIUR E: IUPPER LEVEL, 2-LWER LEVEL

*PROFILE CALCULATIONS BASED ON ABOVE OBSERVED AND CALCULATED VAL.UES (BUSINGER,1973):

FLUY PARAMET ERS PROFILE SLOPES
STAHl)IT (O- V P,- DOWN) SCALING PARAMETERS PARTIAL DERIVATIVES )OINCR.S0TH HEIGHT)

ERAD.RILMARSSON NUMBER MOMENTUM PLUS FRICTION VELOCITY GENERAL EORM:DN/DZ- GENERAL FOEH.'N SLOPE'
)oSt abIe.-Unsabe (NY/cl) (Me tear s/ec) I)NO-N2()I/ILo(ZiI02).o ILSZ I- PSI)-) LoZ2-PSI)I/
-.200 ATcmH -8.2SF-GD 2.59 E-01 171.0Z2)1121 INI-N21

GEOMETRICMMEAN HEIGHT? HUMIDITYELUS SCALING SPEC.HURD. N:WIND SPEED (M/se,) N-WINDHSPEED )M/sc
(MeTer CMM=)710 72)1/1 (Kg /seo l (Kg/Kg) 7-HEIGCHT (Meters) Z-HEIDHG I(M) VerttAxos
172. 99 2.54E-52) 7.954E 05 DW5/DZ' 3.44E-02 P SIzP 51I

7/L AT GMH LAY HEAT ELUX)LOET 5F0

-025 (Wa 'tts/MI) SCM) lAG -.POT. TEMP. N-SPEC.HUMIDITYa )'Kqg HSPEC.HUMIDITY (Kg /Kg)6.2F II HReEo0t1 HEIGHT (Meters ZHEIGNT ) M) Ve-1~o
/LAT 10 METERS -6.211E-02 D)SH/DZ= _a.92E-06 P S IPSI2

-0.173 DPN .HEAT FL))D 51H SLOPE- -6DE ST
(Watts/c?)

7/1 AT? II .lE RI ROUGHNFSS LENGTH N=POT.TEMP.(Kel-A) N'POT.TEMP.)Keloon)1_
-I T) Mees)7HEIGHT (Meters) 7-HEIGH T M) etAo

SKY AND SOLAR HEAT PLUS 4.621E-05 DPT/DZ -6 .97E-I3 PSI-PSI
7/L AT 72 (Watts/c?) PIE SLOE -R-.69F 00
0 15S9 7.0RE ID2

DRAG COE-F. AT 18 METERS N-LnTEMP.STRUC.)K.M 2/3)
MONTIN-OC)KmOV LENGTH TOTAL NEAT BUDGET FLUXO )Dotets.oAcle_) l'HEIGHT (M) Sort Axo
(Meters) (Watts/el) ( 7)) .Q31- PSINHF

- ?72E 01 -6.2SF 02 CT2 SLOPE-NO DATA

PSI) AT 71: 0l.592)45 BOWEN RATIO

PS Zl AT 712 ' .378999 Too ocoti
PSI? AT Z1 1-0.393729 0.320
PSI2 AT Z2- 0.246973

oGENERA) CONSTANTS: MISCELLANEOUS

SON KARMAN GRAVITATION PROFILE PROFILE RU)LK RULE--- -------TIN 9TANI ACCE(ERATION1 TuR'j.RANOTL TUR.SCHMIDT SEN HEAT MOISTURE AIR DENSITY
( No .nts' (0/ne 2) NUMBE NE)'MBFR TRAHYF.CIFF. TRANSF.COKF. (Kg/c])S
0 .4 979T,9 0.74 a1.74 8.92K-RI 1.32E-I3 1.2341

-GENERAL NO TES, AIR SPCFCHA
Annoanyloexaton eceedd fr cosorceo ofProfle I~pesodor artol Drootooc (lcolEg Eel.)E

Ao-o,tt o ey noe Bf ptroftoo ofp anNd/or Dlla ipiat...K

OH) -OH?-- .081-3 Eg/Eg. SAYER LAT HEAT SAP.
(ITta1 /Kg(

oCONTINUES ON NEOT PAGE 110



RUN NUMBER: 7905031230 MARINE SURFACE LAYER PRINT DATE: II JUN 1980
START TIME: 12:35:10 PST NRL MICROMETEOROLOGY DATA SAMPLING RATE (ALL CHANNELS): 6/hn
START DATE: 3 May 179 (DAY 123) SAN NICOLAS ISLAND, CAL DATA AVERAGING PERIOD: 30 M-i

" ESTIMATED MICROKETEOROLOGICAL PARAMETERS AT TEN METERS:

AIR TEMP. WIND SPEED DEW POINT TEMP.STRUC. BAR.PRFS. BULK WT TEMP AIR-T TEMP POT-WT TEMP VIR-W TEMP V.POT-WT TEMP
(Cei S.us) (Meter/sed (Celsius) (Kel.v7-2/3) (Milltbanl (Celsius) (Kelvin) (Kelvin) (Kelvin) (Kelvin)
12.573 6.88 10.31 NO DATA 1017.07 13.835 -1.263 -1.165 0.0S0 0.178

HEIGHT POTTEMP. VIR.TEMP. U.POT.TEMP. ARS.HUMID. REL.HUMID. SPEC.HUMID. VAP.PRES. S.VAP.PRES. REF.INDEX
(Meter.) (Celsius) (Celsius) (Celsius) (Kg/t3) (Percent) (Kg/Kg) (Mllibars) (Mill bas) (Kel.vM-2/3)
£0.00 12.671 13.915 14.013 9.536E-03 86.06 7,726E-03 12.574 14.610 NO DATA

C BULK AERODYNAMIC CALCULATIONS BASED ON ABOVE ESTIMATED VALUES AT TEN METERS (FRIEHE ET AL,1970):

INFERRED F)JX PARAMETFRS INFERRED INFERRF REAN VERTICAL
STABILITY .tCUP,--DOWN) SCALING PARAMETERS VELOCITY COVARIANCE MISCELLANEOUS

GRAD.RICHARDSOH NUMBER MOMFNTUM FLUX FRICTION VELOCITY WITH LONG. VELOCITY AIR DENSITY
) -Stable,- Unstable) (Nv/.2) eters/see) (Meter2/sec2) (Kg/.3)
-0.125 AT CNH -6.32E-02 2.263E-01 -5.123E-02 1.2343

GEOMETRIC MEAN HEIGHT HUMIDITY FLUX SCALING TPEC.HUMID. WITH ABS. HUMIDITY AIR SPECIFIC HEAT
(Meter) GMH(Z1e1Z2)l/2 (Kg/soc .2) (Kg/Kg) (Meter Kq/sec .3) (ITcal./Kg R1.)
12.99 Z.23E-05 -7.985E-05 2.231E-O 2.41 67E 02

Z/L AT GMH LAT.HFAT FLUX SCALING POT.TEMP. WITH POT.TEMPERATURE WATER LAT.HEAT VAP.
-0.144 (Watts/e2) (Kelvin) (Meter Kel./sec) 1ITcal./Kg)

5.51E 01 -4.138E-X2 9.367E-3 5.9020E 05
Z/L AT 10 METERS
-0.111 ;FN.HEAT FLUX ROUGHNESS LENGTH VAP.PREX.AT UT LEVEL

(Watts/.2) (Meterc) (hilliBr)
MONIN-ODUKHOV LENGTH I.17E 01 2.686E-05 15.885
(Meters)
-9.02RE 01 SKY AND SOLAR HEAT FLUX DRAG COFFAT 10 METERS AS .HUMID.AT WT LEVEL

(Nat t/,2) (Witensnonles,) (Kg/ 3)
-7.08E 02 1.084E-03 1,199E-02

TOTAL HEAT BUDGET FLLX DAR.PRES.AT WT LEVEL
Watts/.2) (Millibar)
-6.41E 02 1018.27

BOWEN RATIO
(no anic)
0.212

M MEASUREMENT ERROR ANALYSIS OF PARAMFTERS LISTED IN PERCENT MEAN ERROR AS COMPUTED FROM CONSTITUENT MEASUREMENT ACCURACIES.
TOP ROW ARE PROFILE ERROR VALUFS AND BOTTOM ROW ARE BULK AERODYNAMIC ERROR VALUES. ALL VALUES ARE APPROXIMATE AND ARE '+or-':

GRAD.RICH. Z/L MOMENTUM LATHEAT SENHEAT SKY RAD. TOTAL HEAT BOWEN FRICTION SCL.SPEC SCL.POT. ROUGH. DRAG
NO.AT GMH AT IOM FLUX FLUX FLUX FLUX FLUX RATIO VELOCITY HUMIDITY TEMP. LENGTH COEF.

140% 140X 156% 193% 106% 5% 16% Lvi% 78% 115X 2X% 98% 156%

173% 1731 46% 44% 1o1% 5% 6Z 145Z 23% 67% 124% 43% 40%

CONTINUED BELOW

RUN NUMBER: 7905031230 MARINE SURFACE LAYER PRINT DATE: II JUN 1980
START TIME: 12:35:10 PST NIL MICROMETEOROLOGY DATA SAMPLING RATE (ALL CHANNELS): 6/hn
START DATE: 3 Nay 1979 (DAY 123) SAN NICOLAS ISLAND, CAL DATA AVERAGING PERIOD: 30 Min

C COMPOSITE PROFILE AND SULK AERODYNAMIC DERIVED PARAMETER VALUE WEIGHTED AS A FUNCTION OF THE ABOVE RESPECTIVE MEASUREMENT ERRORS
WITH THE LOWER LIMIT OF THE CORRFSPONDING MEASUREMENT UNCERTAINTY INDICATED IN I ]I

FLUX PARAMETERS
STARILITY .(UP,-.DOWN) SCALING PARAMETERS

GRAD.RICHARDSON NUMBER MOMENTUM FLUX FRICTION VELOCITY
I+ Stable,- UnstaBle) (Nt/2) (Meters/nec)
-0.167 t0.021 AT GMH -6.77E-12 16.OE-02) 2 T3.E-1 !6..K-.21

GEOMETRIC MEAN HEIGHT HUMIDITY FLUX SCALING TPFC.HUMTD.
(Meter) GMHZIeZ2)I/2 (Kg/sec m2) (Kg/Kg)
12."9 2.29E-45 IR.SE-06) -7.97,3E-05 (3OF-OS)

Z/L AT GMM LAYHFAT FLUX SCALING POT.TEMP.
-0.189 10.021 (Watt / M) (Klvurn)

5.66E 01 [?.ErOI) -5.R39E-02 I2,0E-02)
Z/I. AT IS METERS
-0.145 10,021 SFN.HEAT FLUX ROUGHNESS LENGTH

(Wtts/n?) (Meters)
MONIN-OBUKHOV LENGTH 1.5SF 0I (3.OEO00) 3,76E-O 16.OE-051
(Meters)
-A.O0E 01 SKY AND SOLAR HFAT FLUX DRAG COFF.AT 10 METERS

(WattZ/s2) (Meters)
-7.081 02 I%Eull) 1

"
1 (4.OE-041

TOTAL HEAT BISDGET FLUX
(Watts/ -? )
-6.37E 12 13.1Ev011

BOWEN RATIO
(ye unit.)

0.247 tles)

C DIFFERENCE DITWFEN THE PROFILE AND BUlK AERODYNAMIC DERIVED PARAMETER VALUES AS COMPUTED VIA THE STANDARD DEVIATION FROM EITHER TMF
ABOVE WEIGHTED COMPPOSITE VALUE OR MPAS)1fREMNT UNCFRTAINTY VAI.UE (WHICH EVFR ABSOLUTE VALUE IS LARGER). ALL VALUES ARE
LISTED IN PERCENT DIPFFRENCE AND ARE 'var-':

GRAD.RICH, Z/L MOMENTUM LAT.HEAT SFNHNEAT SKY RAD. TOTAL HFAT BOWEN FRICTION SCL.SPEC SC) POT. ROUGH. DRAG
NOAT rPH AT IO FLUX FLUX FLUX FLUX FLUX RATIO VELOCITY HUMIDITY TEMP. LENGIH (OEF.

23% 22% 162 al 27X O2 Ix 23% 0% 01 21% 17% 3o1

REND Or IA R11 1!1



MARINE SURFACE LAYER MICROMFTFOROLOGICAL EXPERIMENT

NAVAL RESEARCH LABORATORY
ATMOSPHERIC PHyICS BRANCH

MARINE ATfOSPHF.RIC RESEARCH STATION
SAN NrCOLAS ISLAND, CALIFORNIA

. . . . MICROMTEOROLOGICAL DATA oo

PUN NURPER: 7905031300 PRINT DATE: 11 JUN 990
SEART IIME: II: 5:10 P'r DATA SAMPLING RATE (ALL CHANNELS): 6/Mon
FND TIME: 13:35: 0 PST DATA AVERAGING PERIOD: 30 Hon
SIART DATE: 3 Moy 19' (DAY IJi) NIOMENCLAIURE: I'UPPER LEVEL, 2LOWER LEVEL

•AAAI G CHANNI RAW DATA (AVERAGE VDC):

No,.0 NIlI No.02 No,03 No.04 No.B5 No.06 No.07 No.08 No.09
I I) I NSPA l IMP.IIRL'L.( TIM.SINUC.2 DEW POINTI DEW POINT2 WIND SPEEDI WIND SPEED AR.PRES.2 SKY RAD. WIND DIR.
L.205 0001 0.001 5.083 5.094 3,208 3. 63. 5.270

N,]I N-.II No.12 NO.13 No.4 No.5 No.I6 No.17
N![.k WI (OMl' A FEI UOQNLTY A' VO TALE MANUAl FLAG ZERO RIF. SPARE A SPARE B VOLT.REF.8

4, i4 A OHS .,5 31 0. 01 0.01 0. 091 0. a1 .2of

0111TAl (HANNFL RAW DAIA (AVLRAGF) ESCARPMFNI DATA, FIELD CALIBRATION AND WIND SPEED ESCARPMENT CORRECTIONS:

UPIND NEAR UPWIND L AND DPIFCAI DPTCA. WTBCAL WSIEC WI2EC
'Il AI TEM.. HEIGH1/LENGTH PATHMoeters) (Volts) V I) (Volts) ef (oCoeff.)
14(1 124144 (4:') 1264 0.199 DS -0,009 0.000 0.000 0.992 0.949

91 'TEM HOLSI KEEPING PARAMETERS TRANS)ATED INTO ENGINFERINC UNITS;

MANUAL FLAG :.RIIJR COUNT DATA BA!;E VUIt.RFF.DEV VOILT.RFF.DFV ZERO REF.DEV AC VOLTFLUX AC FRESPFLUX AL "I TAGE AC FREQUENCY
(NI.scons) (Ne.cans) (No. sLns) AIN(. .005V) B(No. 1.0(5V) (Nc.,.02V) (Nc.>51) INn.)l~o) (VAC) (Ho)

0 U 100 0 0 I 0 I 115.3 59.09

OB'FRV, MICROMETEORO)OGICAL PARAMETERS (INCLUDING THF ABOVE CAI AND ESCARPMENT CORRECTIONS) TRANSLATED INTO ENGINEERING UNITS:

AIR T)P.0 WIND SPFF01 FFW POINTI TEMP.SIRUC.I WIND DIR. BAR.PRES.I SKY RAD. BULK WI TEMP MEAN AIR TEMP

I'01 , ,e (cMtnr/sec) (Xlsoos) )Eel.uM-2/3I (Deg. Trun) I(MIllbar) IWatt/M21 (Celsius) (Keluin)
6,14 6.19 0,01 NO DATA 324.2 1015.95 -5.17E 02 13.802 285.71 0

AIR TLMP.2 WIND SPETD DEW POINT? TEMP.STRUC.2 TIDE TARLE BAR.PRES.2
(0o'_.us) eter/se) (Ce.n...) (KeI.M-2/3) (Meter OSL) (Milixhar
L7.6). S 91 10.04 NO DATA -0.20 1017.05

LALL) AIED m(CISERMTEi)RLOU;ICAL PARAMETERS:

HElL))!, 1 POTTEMP.I VIR.TEMF. V.POT.TEMP.I ABS.HUMID.I REL.HUMID.I SPEC.HUMID.I VAP.PRES.I S.VAP.PRES.I REF.INDEX I
RMtors: (Celsus) (Celsoos) (Celsius) Rq/3-1) )PnrcentI (Kg/Kg) (Mollobar) IMil1bar) I(Kel.o-2/3)
18.35 12.664 13,.05 13.984 9.375E-03 85.18 7.601E-R3 12,359 14.510 NO DATA

HEiGHT, /2 PQT.1EMP.2 VIRTPMP.2 O.POT.TMP.2 ABS.HUMID.2 REL.HUMID.2 SPEC.HUMID.2 VAP.PRES.? S.VAP.PRES.2 REP.INDE 2
(Meters) Itnlsous) (Cnluiusl )Cnlsous) (K/n) (Perceut) (Kg/Kg) (Millobar) (MollibarI kel.M- /3)
T,20 12.705 13.933 14.023 9.364F-03 84.30 7.587E-03 12.350 14,650 NO DATA

CONRINUED BELOW

PRINT DATE: It JUN 1980
RUN NUMBER: 7905031300 MARINE SURFACE LAYER DATA SAMPLING RATE (ALL CHANNELS); 6/MN
TIART TIME: 13: ':-0 PSIT NRL MICROMETEOROLOG DATA AVERAGING PERIOD: 30 Mon
START DATE: 3 May 1979 (DAY 1231 SAN NICOLAS ISLAND, CAL NOMENCLATURE: I=UPPER LEVEL, 2-LOWER LEVEL

PROFILE CALCULATIONS BASED ON ABOVE OBSERVED AND CALCULATED VALUES (DUSINGFR,1973):

FLUX PARAMETERS PROFILE SLOPES
STAFOTIITY I.UP,-=DOWN) SCALING PARAMETERS PARTIAL DERIVATIVES ( HINCR.WITH HETNT)

------ -- -. . . . .. . .. . .. . .. .-- -- - - - - -- -.-- -- - -- --.--- -.-- - -- -- -- -- -.-......... ........ ...

GRAD.RICHARDSON NUMBER MOMENTUM FLX FRICTION VELOCITY GENFRAL FORM:DN/DZ
=  

GENERAL FORM:'N'SLOPE-
(r=Soabe

0
-.=Unsta0I.) 1Nr/otT1 IMeorn/see) IINI-N2)IJILn(ZI/72)o I(LnZI-PSI)-(nL.2-PS)/

-0.18 AT GMH -5.59E-02 2.12E-I(1 IZlZ2I1/2) 1NI-N21

GFOMETRIC MEAN HEIGHT HUMIDITY FLUX SCALING PECHUM. NWIND SPEED (M/se) N-WIND SPEED IN/.d
(Meter) CM b)2H=(Z )I/? (Kg/sec m) (Kg/Kg) ZNEIGHT (Metersl Z=HEIGHT IN) VeltAnts
12.99 2,07E-05 -7.896E-I5 DWS/DZ- 2.86E-02 PSIPSII

AS SLOPE- 1.98F 00
//L AT CMH LAT.HEAT FLIUX
"0.212 Twats/21 SCALING POT. TEMP. N=SPEC.HUMIDITY (K/Kg) N-SPEC.HUMIDITY (K0/k)-

5.1?E "I (Keloin) ZNHEIGHT (Meters) Z-HEIGNT (M) Vert.Auo
Z/L AT 10 MFTERS -3.999E-02 DSH/DZ- -8.92E-06 PSI-PSI2
-0.163 SN .HEAT FLIX SH SLOPE- -6.bE 03

(Watts/
Z/L AT ZI I.06E I ROUGHNESS LENGTH N:POT.TEMP.(K ,"InI N:POT.TEMP.IKeIvnlI
- y,;9? IeeESI ZNHEIGT ( Z IGHT HI Vet.As

SKY AND SOLAR HFAT FLUX 2.o62E-15 DPT/D7n -4.52E-03 PSI-PSI?
Z/I. AT Z2 (Watts/M2) PTK SLOPE- -1.35E 01
-0.150 -5.17E 02

DRAG CFF. AT IT METERS N-LnTEMPSTRUC.IKM-,/31
MONIN-UBUKHOV LENGTH TOTAl HEAT BUDIFT FLUX (DInensioness) 2-HEIGHT (MI Vert.Alis
(Meters) (Wat'o/m2) .604, 0.1 PS-NONE
-6.13TE 01 -4.5E 02 CT2 SLOPE-NO DATA

PI I AI 71= a.570767 BOWEN RATIO
PSIl AT 72- 0.363207 In unit.s)
P512 AT 71= 0,378935 0,207
PS

I
:' AT 22- 1.236203

o GONERAL CONSTANTS: MISCELLANEOUS

UO) KARMAN GRAVITATION PROFILE PROFI E BULK BULK
LUNSTANT ACCEIERATION TIIR.PRANDTL TURSCMMIDT SFN HEAT MOISTORE AIR DENSITY
(No ono"t) / -eu 2) NIIMBER NUMDER TRANSF.ECT F. TRANSFCOFF. (Eq/s,)
n.4 9.7915 0,74 0.74 0.92E-03 1.32E-03 1.2339

-(./NERAL NOIF': AIR SPECIFIC HEAT
Acr.rary Jntaton -oleeded for ".easo..eent of Profile Slope and/or Partial Deronotooc. (ITcal./Kq Rel.)
Conpotat on eon, By nnertion of: 2.4164E 02

SHI SH- -/- 0O8F-3 kq/K, MATER LEAT HEAT VAP.
II 'cal/K I
5,9022E 05

a CCITINED 0M tX PAT 112



RUN NUMBER- 7905031300 MARINE SUR FACE LATER PRINT DATE:; It JUN 1981
S TART TIME : 13: 5:10 PST NR L MICRNOMETEOROLOGT DA TA SAMPLING RATE (ALL CHANNELS): 6/Min
START DATE; 3 May (979 (DAY 123) SAN NICOLAS ISLAND, CAL DATA AVERAGING PER IOD : 3O Kin

*ESTIMATED MICNUMETEOROLLGICA. PARAMETERS AT TEN METERS:

AIR TEMP. WIND SPEED DEW POINT TEMP.STRUC. BAR.P"RE. BULK WE 1.1TEMP AIR-UT.TEMP POT-UT TEMP VIR-UT TEMP V.POT-UT TEMP
(Ce).uus*) (Meter/sec) (Celsuvi L(e.x-M-2/3) ( MSil.br ( Celi 1s) (Kel.in (I lvn (Kelvin) (Kel vi.)
(2.599 5.97 10.04 NO DTA 1116.95 13.802 -124 -1.116 0.( .21

HEIGHT POT-TEMP. VIR.TEMP. U.POT.TEMP. AIS.HUMID. RELNUQMID. SPEC.HUMlD. VAP.PRES. F-VAPPRES. REF.lNDES
(M-ee.) (Ce lis (Clusl (Cel.s Ie K Eg/eJO (Pe-ret) lKg/Kg) (MtUStb.s (Mililars (EK*l1.xM -2/J()
to,10 (7.2,697 13.9(7- 14.015 9 .366E-03 84.40 7.589E-03 12.351 14.634 HO DATA

*BULK AEROTDYNAMIC CALCULATIONS BASED ON ABOVE ESTIMATED VALUES AT TEN METERS (FRIEHE ET AL,1978(:

INERE FLUPARAMETERS INERDINFERRED MEAN VERTICAL

... T..ABILITY nUP, - =DOWN) _SCALING__PARAMETERS_ VELOCITT COVARIANCE MISCELLANEOUS

I:RAD.RIEHARSON NUMBER MOMENTU(M FLUX FRICTION VELOCITY WITH LONG. VELOCITY AIR DENS ITY
(t-Stable,-.Unstable( (Nt/n2( )Hetfr-/s-) (MeyTer2/sec2) U~/tt3)
_0 .18 3 AT CGMH 4.50E-02 I. 9'Q9E-S11 -3 .64 3E- 02 1.2341

GEOMETRIC MEAN HEIGHT HUMIDITY FLUI SCALING tiPECHUMID. WITH ABS. HUMIDITS AIR SPECIFIC HEAT
(Meter) GMH(21e2(I/2 (Kg/secH Z .2 (Kg/Kg) (Meter Kg/se m3) (ITcal./Kg Ee.).
12.99 2 5-O -I. 6?P9E_05 2.5o49Eo5 2." 6 4E02 VP

-0. 207 (W. In? (Kelvin) (Meter. Elec) IITc_../Kg)

5.06E SI -4.2 27e -02 T.rE7-.3 5 .9019E 05
2/L AT 10 METERS
-0. 159 TENH,1EAT FLUX ROUGHNESS LENGTH SAP PRESAT UT LEVEL

IWtsi? (Meter;) (MillI ibE,
MO0MSN1-OBUKHOIV LENGTH1 IOlE 01 I .254EF-05 15.849

0186 I SKT AND SOLAR HEAT FLUX DRAG COEFEAr 10 METERS ABO HUM ID.AT WT LEVEL
(ts/2( ) ~ nune, (Kg/ 3)

-T.17E 02 1 024E-03 I '197K-I?

TOTAL HEAT BUDGET F) US BARPRES.AT UT LEVEL
(Wtt s/12) (Mil L1Ibat
-4.56K .0? IRI

BOWER RATIO
nfl vnit.

uMEASUREMENT ERROR ANAL Toll OF PARAMETERS LISTED IN PERCENT MEAN ERROR AS COMPUTED FROM CONSTITUENT MEASUREMENT ACCUR ACIES.r
TOP MOW ARE PROFILE FRRTR VAL((ET AND B.OTTOM ROW ARE RULR AEROOTYNAM IC ER ROR VALUE S. ALL VALUJES ARE APPROTIMATE AND ARE or:

GR ADRICH. Z/L MOP'TUM LAT HEAT SENHEAT SETY ROD. TOTAL HEAT BOWEN FRICTION SCt SPEC SCL.POT. ROUGH. DRAG
MO AT GAR AT ISM ELIUS FLUX F lux FLUSX FLUSX R ATIO VE LOC I T HUMIDITY TEMP. L ENGTH COEF.

152% 152% 163X 1971 117% 5X tax 314% R2% 1(6% 35% 102% 163%

175% 175X 46% 43% 193% 5% 6% 147% 23% 66% 126% 43% 40%.

*CONTINUED BELOW

RUN NUMBER: 79(5031300 MARINE SUR FACE LATER PRITNT DATE: 11 JUN 1910
START THE: (3:S 5: 10 PST NR L M I CNOETK(LROLOGT DATA SAMPLING RATE (ALL CHANNELS): h/Run
STARTI DATE: 3 May 1979 (DAY 1231 SAN NICOLAS ISLAND, CAI, DATA AVERAGING PERIOD: 3T Min

*COMPOSITE PROF ILE AND AloEK AERODTNAMIC DERIVED PARAMETER VALUE WEIGHTED AS A EUNCTION OF THE AB4OVE RESPECTTVE MEASUREMENT ERRORS
WITH THE LO0WER LIMIT OF THE CORREFSPONDING MEASUREMENT UNCERTAINTY INDICATED IN I 1

FLUXI PARAMETERS

....STA[T) Y ..... (.=UP,-OWN( OSCALING; PARAI. TEES

GRAD.RICHAROS ON NUMBER MOMENTUM FLUX FRICTION VELOCITT
n-St ableUntal e(I )Nt/n2 (re"es

-0.186 (6.121] Art CMH -4.74E-02 16,017-021 I.957E-TI 16.SE-021

GEOMETRIC MEAN HEIGHT HUMIDITT FLUX UA) (NG SPEC.HOMID.
(M.ee) GMH(71u27)l/2 (Kg/ secI n) 'Kg /EK(
112. 99 7..0S'E-IS [R.IE-U61 -8O406E-05 (J.OE-OS)

i/L AT GNU LATH"ER? ELUX SCALING POT.TEMP.
-0 209 10.021 -Wtt/e (Kel .in)

5.07E 01 12.TEnRI( -4.149E-U7 12.0K-aPI
2/L AT 10 METERS
-0. 161 (0 .021 SIRN'HEAT FLUX ROUGHNESS LENGTH

(W tts/M2( (Mter.)
MONTN-OB-UKHOV LENGTH 1.03E 01 IlO0EnIDI 1, 494F-05 16.OK-051
(Mete.rs)
-6.204E R1 SRTY AND SOLAR MEAT FLUXO BRAG COFF.AT 10 METERS

(Watt% / m ) (Meter,1)
-5.17E 0? (2.OFnII (.SI 03 14.OE-041

TOITAL HEAT PSSGE I FLUX
(W att1S/n?)
-4.5FFr 02 .(. .II

POWER RATIO
(Mn un,,tt

0t.2( 11'(00,0

DIFFERENCE BE TWEENM THE PROFILE AND RULE AERODYNAMI C DERIVED PARAMETER VAL'-S AS COMPU TED VIA THE STANDARD DEVIATION FROM EITHER THE
AB7OVE WE IGH TED COMP OSITE VALUE ORP MEASUREMENT UNCE RTAI NTSY VAI.UE (WHICH EVER ABSOLUTE VALUE IS LARGER). ALL VALUES ARE
LISTED IN PERCENT DIFFERENCE AND ARE ...... :

GR AD.RICH. 2/L MOMENTUM LAT HEAT REN.HEAT SET RAD. TOTAL HEAT POWER FRICTION SCLOSPEC OCL.POT. ROUGH. DRAG
flO.AT GMH AT IOR FL U UX FLL LUX FLUX FLUX RATIO VELOCITY HUMIDITY TEmF LENGTH COE.

I% IS to% 1% 3% 0% 0x 2% 6% 5% 3% 7% .1OT

*L 0N OPs DATA ID 113



MARINE SURFACE LAYER MICROMETEOROIOGICAL EXPERIMENT

NAVAL RESEARCH LABORATORY
AIMOSPMERIC PHYSICS BRANCH

MARINE ATMOSPHERIC RESEARCH STATION
SAN NYCOLAS ZSLAND, CALIFORNIA

* . . * NICROMETEORI(LOGICAL DATA . . .

RUN NUMBER: 7905031330 PRINT DATE: II JUN 1980
TART TIME: 13;35:lS PS) DATA S MPL1NG RATE (ALL CHANNELS): b/MIn

END TIME: 14 : 50 PST DATA AVERAGING PERIOD: 30 MI.
START DATE: 3 May 1979 (DAY 121) NOMENCLATURE: 1UPPER LEVEL, 2-LOWER LEVEL

0 ANALOG CHANNEL RAW DATA (AVERAGE VDG):

NoO.O No.0" No.O2 No.1 No.04 No.05 NaO No.07 No. No.09

V(LT.RFF.A T1MP.STRUCI TEMP.STRUC.2 DEW POINTI DEW POINT2 WIND SPEEDI WIND SPEED2 BAR.PRES.2 SKI RAD. WIND SIR.
6.205 0.001 0.001 5.057 5.065 3.316 3+251 5.061 2,099 5.215

No.0 No.' No,12 NO.13 No.4 No.15 N-.16 No.17

SOLK WT TEMP AC FREQUENCY AC VOLTAGE MANUAL FLAG ZERO REF. SPARE A SPARE B VOLT.REF.B
4,138 3.865 2.531 1.001 .0 1 0,01 a,001 h.201

" DIGITAL CHANNEL RAW DATA (AVERAGE): ESCARPMENT DATA, FIELD CALIBRATION AND WIND SPEED ESCARPMENT CORRECTIONS:

No.i No.? UPWIND NEAR UPWIND LAND DPIFCAL DP7FCAL WTbFrAL WSTEC WS:EC
AIR TEMP.1 AIR TEMP.2 HEIGHT/LENGTH PAT(Meters) (Volts1 (Volts) (Vol ts) (Cce ff.) (Coff.)
1411 125591 1421 126832 0.199 R4 -0.009 0.000 0.000 a.992 0.949

o SYSTEM HOUSEKEEPING PARAMETERS TRANSLATED INTO ENGINEERING UNITS:

MANUAL FLAG ERROR COUNT DATA TA';W VOLT.REF.DFV VOLT.REF.DRV ZERO REF.DEV AC VOLT.FLUX AC FEQ.FLUX AC VOLTAGE AC FREQUENCY
(No.sa,) (No.scens1 (oasca.S) A(No.).500v) B(No.).05V) (No..010 (No.5v) (NoIHz1 ) (VAC) (HI)
a 0 1a0 D 0 a 0 a 115.3 59.Be

OBSERVED MICRONETEOROLOGICAL PARAMETERS (INCLUDING THE ABOVE CAL. AND ESCARPMENT CORRECTIONS) TRANSLATED INTO ENGINEERING UNITS:

AIR TE.MP.1 WIND SPEEDI DEW POINTI TFMP.STRUC.I WIND DIR. BAR.PRES.) SET RAn. SULO WI TEMP MIA. AIR 1EMP
(Celsios) (Meter/ee) ICelsios) )Kel.-M-2/3) (Deg.True) (Mollbar) (WWSS/ .2) (CR1s00I ) .i (KeIn)
1Y.559 6,40 9.00 NO OYA 322.3 1015.06 -4.04E 02 13.776 L85.7)1

AIR TEMP.2 WIND SPEED2 DEW POINT2 TEMP.STRUC.2 TIDE TABLE BAR.PRFS.2
(Celsius) (Heter/sec) (Celsoos) (ke.oM-2/3) (Meter ASL) (Mlhbar)
12.683 6.11 9,07 NO DATA -0.12 1016.95

o CALCULATED MICRUMETEUROLOGICAL PARAMETERS:

HEIGHT, 21 POT.TEMP.I VIR.TFMP.I V.POT.TEMP.I ARS.HUMID.I REL.HUMID.I SPEC.HUMID.I VAP.PRES.1 SVAPPRES.1 REF.INDEX I
(Meters) (Celelos) (Celeso) (CelsIos) Kq/03) (Percent) (Kg/Kg) (MilLbIY (Mollobar) (Kel.x-2/3)
18.35 12.739 13.863 14.043 q.2ORE-03 63.73 7.508E-03 1.208 14.580 NO DATA

HEIGHT, Z2 PIT.TEMP.X VIR.TFTP.. V.POT.TEMP.2 ARS.HUMID.Z RELH)JMID.2 SPEC.HUMID.2 VAP.PRES.2 S.VAP.PRES.L REF.INDEX 2
(Me ters (CelS (Celsoos) (CelsoIs) (Xg/03) (Perront) (Kg/Rg) (Millibar) (Millibar) (Kel.M-2/3)
9.71 12.773 13.987 14,077 9.;5%E-03 92.97 7.501E-03 12,209 14.715 NO DATA

o CONTINUED BELOW

PRINT DATE: II 3U 190
RUN NUMKER: 7905031330 MARINE SURFACE LAYER DATA SAMPLING RATE (ALL CHANNELS): 6/Mon
TTART TIME: 13:35:10 EXT NRL MICROMETEOROLOGY DATA AVEREGING PERIOD: 30 Min
START DATE: 3 Cay 1979 (DAY 123) SAN NICOLAS ISLAND, CAL NOMENCI TURE: I=UPPER LEVEL, 2LOWER LEVEL

o PROFILE CALCULATIONS BASED ON ABOVE OBSERVED AND CALCULATED VALUES )BUSINGER,1973j:

FLLIS PARAMETERS PROFILE SLOPES
STAPILITY (+UP,-oDOWN SCALING PARAMETERS PARTIAL DERIVATIVES (+=INCR.WITH HEIGHT)

GRAD.RICHARDXON NUME MONFOTUM FLUX FRICTION VELOCITY GENFRAL FORM:DN/DZ- GENERAL FORM:'N'SLOPE
=

( 0StAble,--Unttble) (Nt/el) (Meers/seec) ((NI-N2)I/ILn(ZI/Z2)A I(LnZl-PSI)-(LnZ2-PSI)I/
-0.128 AT G0H -6.12E-02 2.22RE-01 (ZIIZ2)1/2I INI-NII

GEOMETRIC NFAR HEIGHT HUMIDITY FILUX SCALING SPEC.HUD. N-WIND SPEED (N/ee WTMND SPEED (M/sec)
(Meter) GMH)(ZIoZ2)l/2 (Kg/sec sI) 21k/Kg) Z-HEIGHT (Me"ers) Z-HEIGHT (M) Vert.Axis
12.99 .0E-I -7.565E-05 DWS/DZ 3.20E-02 PSIlPl

t WI SLOPE- 1.8SF DO

7/L AT GNH 
LATHEAT FLUXW

-0.147 (Wat/ .) SCALING POT. TEMP. N-SPEC.HUMIDITY (Kq/Kg) NSPEC.HUMIDITY (Eq/Kg)
5,14E SI KelLT ZHEIGHT (Metr,) 2 HEIG T (M) Vert.A~is

Z/L AT 10 METERS -3.257E-02 DSH/DZ- -. 92E-R6 PSIMPSI?
-0.113 TIEN. HEAT FLI))X SH SLOPE- -7.1SF 13

Z/L AT Z 9.06E S0 ROUGHNFSS LENGTH N:POT.TEMP.(Keltn) NEOT.TEMP,(Keb n)
-0. 07 (MZe) 2-HEIGHT (Meters) 2-HEIGHT (M) Vert Ai

SKY AND SOLAR HFAT FLUX 2.514E-05 UPT/DZ -3.R4E-13 PSI-PSI2.
Z/L AT Z2 (Watts/el) PIK SLOPE- 1E I
-0.104 -4.R4E 02

DRAG COEF. AT 10 METERS N=LnTEMPSTRUC.(K.M-2/3)
MONIN-OBIJKHOV IRNGTH TOTAL HEAT BUDGET FLUX (Oimenstonle"s. 2-HEIGHT (MI Verl.Asis
(Meters) (WaIts/.2) 1.6ASS3e PSI-NONE
-SSE I01 -3.44E 01 CT2 SLOPE-NO DATA

PSIt AT 7: 1.452712 ROWER RATIO
PSTI AT Z2- 5.!78169 (.. onst.)
PS2 AT i 0.297480 1,176
P512 AT Z2- 0,1701663

o GENERAL CONSTANTS: MISCELLANEOUS

VON KARMAN GRAVITATION PROFILE PROFILE BULK BULK
CONANT ACCELERATION TUR.PRANDTL TUR.SCHMIDT SEN HEAT MOISTURE AIR DENSITY
(No nitis) (M/set 2) NUMBER NUMBER TRANRF.COEF. TRANSF.COEF. )Rq/53(
8.4 9.7959 0.74 0.74 0.92E-03 1.32E-03 1.2335

A GENERA NOTE: AIR SPECIFIC HEAT
Accor"cy I-I1siaton eoceeded for Measoresent of Profile Slope Wnd/or Partial Derivative. (IcaI/E"g IT
C opot t.a n eoted By nsertlon of: .4167E SD

SHI-SH2- -/- .08-3 Kg/kg. WATER LA.HEAT YAP.
(I Tcal. /Rq)

T N9018NE PG4

It €;WTIiED ON NEXT PAN~l 114 ,



RUN NUMBER: 790503t330 MARINE SURFACE LAYER PRINT DATE: It JUN 1980
START TIME: 13:35:10 PST NRL MICROMETEOROLOGY DATA SAMPLING RATE (ALL LHANNELS) (/Mir.
START DATE: 3 MaT 1979 DAY 1231 SAN NICOLAS ISLAND, CAL DATA AVERAGING PERIOD: 30 MIn

N ESTIMATED MICROMETEROL(IGICAL PARAMETERS AT IEN METERS:

AIR TEMP. WIND SPEED DEW POINT TEMP.STRUC BAR.PRES. BULK UT TEMP AIR-WI TEMP POT-WT TEMP VIA-WT TEMP V POT-WT TEMP
(Celsius) IMeter/sec) (Celsius) (Kel.xM-2/3 (Millibar) (Celsius) (Kelvin) (Kelvin) (Kelvin) (Kelvin:
12.668 6.10 9.67 NO DATA 1016.86 13.776 -1 0. -1I1 0.196 0.294

HEIGHT POT.TEMP. VIR.TEMP. UPOT.TEMP. ABS.HUMID. REL.HUID, SPEC.HUMID, VAP.PRES. S.VAP.PRErS. REF.INDEX
eINrs) (CelsIus) ICIsousI (Celsius) (Kg/m3) (Percent) (Kg/Kg) (N'ubS ) (Mllobars) (KeI xM-2/31

10.00 12.766 13.972 14.070 9.256E-03 83.06 7.502E-13 12.209 14.699 NO DATA

* BULK AERODYNAMIC CALCULATIONS BASED ON ABOVE ESTIMATED VALUES AT TEN METERS (FRIEHE El AL,1978):

INFERRED FLUX PARAMETERS INFERRED INFERRED MEAN VERTICAL
STABILITY (=UP,-DOWN) SCALING PARAMETERS VELOCITT COVARIANCE MISCELLANEOUS

GRAD.RICHARDSON NUMBER MOMENTUM FLUX FRICTION VELOCITY WITH LONG VELOCITY AIR DEiSITY
(-+Stable-=Unstable) (Nt/e2) (Meters/sec) (Meter2/sec2) (Kg/eU)
-0.156 AT CMH -4.83E-02 1.97RE-01 -3.9,9E-02 1,233B

GEOMETRIC MEAN HEIGHT HUMIDITY FLUX SCALING SPECHUMID. WITH ABS. HUMIDITY AIR SRECIPIC HEAT

(Meter) GMH=(ZI*Z2)I/2 (Kg/sec e2) (Kg/Kq (Meter Kg/sec m3) (ITal,/Eg ,EA.)

12.99 2.1AE-05 -8.950F-05 2,184E-05 7.412E 02

Z/L AT GMH LATHEAT FLUX SCALING POT.TEMP. WITH POT.TEMPERATURE WATER LAT.HEAT VAP.
-0.178 (Wats/M2) (Kelvin) (Meter Kel./sec) (ITcal./Kg)

5.40E 01 -3.699E-02 7.712E-03 5,9015F 05
Z/L AT 10 METERS
-0.137 SEFNHEAT FLUX ROUGHNESS LENGTH VAPPRES.AT UT LEVEL

(Watts/m2) (Meters) (Millib )
MONIN-OBUKHOV LENGTH 9.62E O0 1.483E-05 15.821
(Meter. I
-7.317E 01 SKY AND SOLAR HEAT FLUX DRAG COFE.AT 10 METERS ABS.HUMID.AT WT LEVEL

(Walt s/) (Deenslonless) (K0/m31
-H.0 4 02 1.0 36E-03 1.195E-02

TOTAL HEAT BUDGET FLUX RAR.PRESAT -T LEVEL
(Watts/M2) (M11hbar)
-3.41E 02 1018.06

BOWEN RATIO
(no units)
0.178

A MEASUREMENT ERROR ANALYSIS OF PARAMETERS LISTED IN PERCENT MEAN ERROR AS COMPUTED FROM CONSTITUENT MEASUREMENT ACCURACIES
TOP ROW ARE PROFILE ERROR VALUES AND BOTTOM ROW ARE BULK AFRODYNAMIC ERROR VALUES. ALL VALUES ARE APPROXIMATE AND ARE or-":

GRADRICH. Z/L MOMENTUM LATHEAT SEN.HEAT SKY RAD. TOTAL HEAT BOWEN FRICTION SC) SPEC SCL.POT. ROUGH. DRAG
NOAT CH AT 1GM FLUX FLUX FLUX FLUX FLUX RATIO VELOCITY HUMIDITY TEMP. LENGTH COEF

145% 145% (47% 186% 109% 5% 21% 295% 74% 113% 36% 94Z 147%

179% 179% 46% 43% 1071 5% 7% 150% 23% 66% 130% 43% 40%

* CONTINUED BELOW

RUN NUMBER: 7905031330 MARINE SURFACE LAYER PRINT DATE: It JUN 198'
START TIME: 13:35:10 PST NRL MICROMETEOROLDGY DATA SAMPLING RATE (AL. CHANNELS): 6/Mm
START DATE: 3 May 1979 (DAY 123) SAN NICOLAS ISLAND, CA DATA AVERAGING PERIOD: 30 Min

* COMPOSITE PROFILE AND POLK AERODYNAMIC DERIVED PARAMETER VALUE WEIGHTED AS A FUNCTION OF THE ABOVE RESPECTIVE MEASUREMENT ERRORS
WITH THE LOWER LIMIT OF THE CORRESPONDING MEASUREMENT UNCERTAINTY INDICATED IN I I

FLUX PARAMETERS
STABILITY (.=UP,--DOWN) SCALING PARAMETERS

GRAD.RICHARDSON NUMBER MOMENTUM FLUX FRICTION VELOCITY
(I=Stable ,-=Unsable ) (MM (Meers/sec)
-0.140 [0021 AT GMH -5,.1F-02 16,E-02 ] 2.137C-0 [6..E-.1 ]

GEOMETRIC MEAN HEIGHT HUMIDITY FLUX SCALING TPEC.HUMID.
(Meoter) GMH.(ZIZ2)I/2 (Kg/sec nD) )Rg/Kg
12.99 T.16E-05 [SE-II .4-5 [3.IE-05

7/L AT cNN LATHEAT FLUX SCALING POTTEMP.
-0.161 D0.02] (Watts/12) (Kelvin)

5.35F 01 (IEX.0101 -3.!5E-02 12.0E-02
Z/L AT 10 METERS
-0.124 to.021 SEN.MFAT FLUX ROUGHNESS LENGTH

(Wft~s/e2) (Meters)

MONIN-ODUKHOV LENGTH 9.34E 00 13,En...1 IBIE-05 16,0E-051
(Meters)

-R.092E SI SKY AND SOLAR HEAT FLUX DRAG COFFAT 10 METERS
(Watts/m2) (Meter) 4
-404E 02 (2.ER011 1 (6It -i, (4.0E-0H

TOTAL HEAT BUDGET FLUX
(Watts/.?)
-3.41F 2 13.DK01]

NOWEN RATIO
(no units)

0.179 110R)

* DIFFERENCE BETWEEN THE PROFILE AND BU K AERODYNAMIC DERIVED PARAMETER VA UES AS COMP)TED VIA THE STANDARD DIVIATION f(OM (ITHOR THt
ABOVE WEIGHTED COMPOSITE VALUE OR MEASUREMRNT UNCERTAINTY VA UE (WHICH FVR ABSOi VIE VALUE IS LARGER) All. VALIItS ART
i ISTED IN PERCENT DIFFERENCE AND ARE "sir-".

GRAD.RICH. Z/L MOMENTUM LAT.HEAT SENM.HEAT SKY RAD. TOTAL HFAT POWEN FRICTION SCt SPEC Sf) PSI ROUIGH DRAG
NO.AT GMH AT 1OM FLUX FLUX FLUX FEUX FU X RATIO Vfl oCITY H))MIDII TEMP LENGIH (OE

I0% t0% 12% 3% 3% 0% 1% I% 7% R% 11% 9z

effls or ATA M0 115



MARINF SURFACE LAYER MICROMETEOROLOGICAL EXPERIMENT

NAVAL SESEARCH LABORATORY

ATMOSPHERIC PHYSICS BRANCH
MA INE AIMOSPHERIC RESEARCH STATION

SAN NICOLAS ISLAND. CALIFORNIA

. 0 . * MICROAETEUROLOGICAL DATA . * . *

RUN HUMOE.: 79S5031400 PAINT DATF: II SUN 1980
START IME: 14: 5;10 PSI DATA SAMPLING RATE (ALL CHAfNELS): 6/Hon
END TIME: 14:35: 0 PST DATA AVERAGING PERIOD: 30 Non
START DATE: 3 Moy 1979 (DAY 123) NOMENCLATUE: I-UPPER LEVEL, 2-LOWL 'IEL

. ANALOG CHANNEL RAW DATA (AVERAGE VDC):

NO.00 N. 01 No.02 No.03 No.04 No.-0 No.6 No.07 Ho.08 No.09
VOLT.REF.A TFAP.STRUC.I TEP.STRUC.2 DEW POINTS DEW POINT2 WIND SPEEDS WIND SPEED2 BAR.PRKS.2 SKY RAD. WIND DIR.

6.205 0.001 0.001 5.057 5.062 3.38? 3.342 5.051 2.857 5.075

No.10 No.1 No.12 No.13 NO.14 Ho.15 No.16 No.17
L:U'K L.T IEMP AC FRFQUENCY AC VOLTAGF MANUAL FLAG ZERO REF. SPARE A SPARE B VOLT.REFB
4.L36 3.841 2.530 0.001 0,O11 0.0a1 0.11 &.205

% DILITAL CHANNEL RAW DATA (AVERAGE): ESCARPMENT DAYA, FIFLD CALIBRATION AND WIND SPEED ESCARPMENT CORRECTIONS:

No.1 No UPWIND NEAR UPWIND LAND DPIFCAL DP2FCAL WIBFCAL WSIEC WS2EC
AIR TEMP.1 AIR TEMP.2 HEIGHT/LENGTH PATH(Mot rs) (Volt) (VoLts (Volts) (Coeff.L (Cooff.)
1411 125331 1421 126534 0.184 112 -1.009 0.0 0 a.00a 0.992 0.952

. SYSTEM HOUSEKEEPING PARAMETERS TRANSLATED INTO ENGINEERING UNITS:

MANUAL FLAG ERROR COUNT DATA BASE VOLT.REF.DEV VOLT.REF.DEV ZERO REF.DEV AC VOLT.FLUX AC FREQ.FLUX AC VOLTAGE AC FREQUENCY
(No.scals LNO.Stanb) (Noscns) A(No.).015V) B(No.).055V) (No.).02V) (No.)SV) (No,)THZl (VAC) (Ho)

D 180 a I 0 0 115.3 59.84

. OSSFRVED MICROMETEOROLOGICAL. PARAMFTERS (INCLUDING THE ABOVE CAL. AND ESCARPMENT CORRECTIONS) TRANSLATED INTO ENGINEERING UNITS:

AlR TEMP.1 WIND SPEED) DEW PO[NTI TEAP.STRUC.I WIND DIR. BAR.PRES.I SKY RAD. BULK WT TEMP MEAN AIR TEMP
(Celsius) (Meter/see) (Celsius) (Kel.oM-2/3) (Do.Tu) (Millibar) (Watt/o2) (C'lsuL) (Keb17s)
12.533 6.54 9.80 NO DATA 317.6 1015.70 -3.98E 02 13.775 285.753

AIR TEMP.2 WIND SPEED2 DEW POINT2 TEMPSTRUC.2 TIDE TABLE BAR.PRES.2
(Cesius) (Metr/set) (Celsius) (Kel.oM-2/3) (Metor MSL) (Millibar)
12.653 6,30 9.85 NO DATA -0.04 1016.80

CALCULLATED MICROMETEfROLOGICAL PARAAETERS:

HEIGHT, 11 POT.TEMP.) VIR.TFAP, V.POT,TEMP.1 AS.HUMID.I REL.HUMID.1 SPEC.HUMID.1 VAP.PRES.I S.VAP.PRES.1 REF.INDEX I
(MetersL (Colslus) (Colsius) (Celsios) KQ/n3) (PerontI (qKg/bar)llib Mllbar) IKo.oM-2/3L
18.35 12.713 13.837 14.017 9.254E-03 83.94 7.506E-03 12.202 14.553 NO DATA

HFIGHT, Z2 POT.TEMP.2 VIR.TEMP.2 V.POT.TEMP.2 AtS.HUMID.2 REL.HUMID.2 SPEC.HUMID.2 VAP.PRES.? S.VAP.PRES.2 REF.INDEX 2
(Meters) (Celsios (Celsius) (Celsius) (Kq/t3) (Percent) (Kg/Kg) (Millibar) (Milliba r (Kel.,M-2/3)
9.20 12.744 13.955 14.045 9.243E-03 83.03 7.491E-03 12.191 14.684 NO DATA

o CONTINUFD BELOW

PRINT DATE: 1 JUN 190
RUN NUMBER: 7905013140 MARINE SURFACE LAYER DATA SAMPLING RATE (ALL CHANNELS): 6/Mon
START TIME: 14: 5:11 PIT HAL MICROMETEOROLOGY DATA AVERAGING PERIOD: 30 M.n
START DATE: 3 May 1979 (DAY IY3) SAN NICOLAS ISLAND, CAL NOMENCLATURE 1-UPPER LEVEL, 5-LOWER LEVEL

o PROFILE CALCULATIONS BASED ON ABOVE OBSERVED AND CALCULATED VALUES (BUSINGER,1973):

FLUX PARAMETERS PROFILE SLOPES
STAbS)ITY (.=UP,- DOWN) SCALING PARAMETERS PARTIAL DERIVATIVES (CoINCR.WITH HEIGHT)

GRADRICHARDSON NUMBER MOMENTUM FLUX FRICTION VELOCITY GENERAL FORA:DN/DZ= GENERAL FORM:'N'SLOPE
( _Stable,-xUnstable) (Nt/,2) (Meters/soc) ((NI-N2 )/ILn(Z1/Z2) ((LnZ1-PSI)-(LOZ-PSI)1/
-0.163 AT GMH -4.63E-02 1,938E-01 (ZI.02)1/21 )HI-N21

GEOMETRIC MEAN HEIGHT HUMIDITY FLUX SCALING SPECHUMD. N:WIND SPEED (M/see) N-WIND SPEED (N/s-)
(Meter) GMH(Z10Z2)1/2 (K/sie .2) (Eq/Kg) ZHEIGHT (Metors) ZHEIGHT (M) Vort.Aoos
12.99 1.86-5 -7.770E-05 DWS/DZ - 2.67E-2 PSI PSI1

WS SLOPEt 2.OE O
7/L AT GN LATHEAT FLUS
-0.185 (W ttS/"2) SCALING POT. TEMP. N:SPEC.HUMIDITY (KQ/Kq) N-SPECHUMIDITY (Kq/Kg)

4.59E 01 (KRovin) ZHEIGHT (Metrs) ZHEIGHT (A) Vert.AoLs
Z/L AT 10 METERS -2.979E-02 DSH/DZT -6.92E-Sb PSIPS12
-0.142 SEN.HEAT FLUIX SH SLOPE- -6.96E 03

(Nat t/%'2)
Z/L AT Z 7.21E 0 ROUGHNESS LENGTH N:POT.TEMP.(Klvin) NPOT.TEMP.(Kelin)
-0. 61 (Metors) 2-HEIGHT (Meters) 2-HEIGHT (M) Ver t.Aois

SKY AND SOLAR HEAT FLUX 1.349E-05 DPT/DZ -3.42E-03 PSI-PSI2
Z/L AT Z2 (Watts/.2) PTK SLOPE -1.K81E 01
-0.131 -3.98E 02

DRAG COEF. AT 10 METERS N-LnTEMP STRUC.(K'M-2/3)
MONIN-OUKE!OV LENGTH TOTAL HEAT BUDGET FLUX (DIensLonles.) Z-HEIGHT (M, Vert,Aoos
(Metors) (Watts/.2) 1.173k 0. PSI-NONE
-7.IBE 81 -3.45E 02 CT2 SLOPE-NO DATA

PSI) AT 21- 0,52536B BOWEN RATIO
PSI1 AT 2?- 0.330046 (no u1ns
PSII AT 710 0.347554 0.157
PSI2 AT Z2 0.213672

o GENFRAL CONSTANTS: MISCELLANEOUS

VON KARMAN GRAVITATION PROFILE PROFILE BULK RULK
CONSTANT ACCELERATION TUR.PRANDTL TUR. SCHMIDT SFN HEAT MOISTURE AIR DENSITY
(No .nIts) (m/sot 2) NUMBER NUMRFa TRANSFPCOEF. TRANSFCOEF. (K9/3)
0.4 9,7959 0.74 1,74 .9K-S 1.32E-03 1.2335

o GFNERAL NOTF-: AIR SPECIFIC HEAT
Accuracy liitatotn *mcooded for measvreent of Profile Slope and/or Partial Derinotuo. (ITcal./g Kel,.)
Copototion etoed Sip inserton of: 2.4162E 8?

SHI-SH2- o/- .1RE-3 Eq/Kg. WATER LAT.HEAT VAP.
(ITc.1./g)
5,9.19 I

CONINUD ON NIX) PAGE 116



RUN NUMBER. "1%053)4: MARINE SURFACE LAYER PRINT DATE: 1I jUN 1980

"SRI TIME 14. 5:(4 P T NRL MICROMETEROLOGY DATA SAMPLING R,,E (ALL CHANNELS); 6/linr IART DArE 3 nay 1979 (DAY 12') SAN NICOLAS ISLAND, CAL DATA AVERAGING PERIOD. 31 Run

I I)I rATE D MI'ROMLTEORjLOIUAL PARAMETi RS AT TEN METERS.

AIR TFMP WIND SPEED DEW POINT TEMP.STRUC. BAR PRES. BULK Wt TEMP AIR-WT TEMP POT-WT TEMP VIN-WT TEMP '9.POT-WT TEMP
(Celsivi) Retnr/sec( (CelsIus) (Kel.M-2/3) (Millbart (Celsius) (Kelvin) (Keluic) (Kelvin) Reluin)

(2 639 c31 9.85 NO DATA 1016.70 13.775 -I.136 -1,53B 0.166 0.264

EILh) POT.TEMP VIR.TEMP. V.POT.TEMP. AKSSHUMII. REL.HUMIS, SPEC.HUMID. VAP.PRES. S.VAP.PRES. REF.INDEX
(Meters: Celsvus) (Celsius) (Celsius) (K/s3) (Percent) (Kg/KR) (ll (Mllibars) (Kel.,R-2/3)
10 D. (2.737 13.941 14.039 9.244E-13 83.12 7.493E-03 12.193 14,669 NO DATA

i(-iK AERODYNAMIC CALCULATIONS BASED ON ABOVE ESTIMATED VALUES AT TEN METERS (FRIENE ET AL,1978):

INFERED FLUX PARAMETERS INFERRED INFERRED MEAN VERTICAL
STABILITY (c-UP,- DOWN) SCALING PARAMETERS VELOCITY COVARIANCE MISCELLANEOUS

CRAD RICHARDSON NUMBER MOMENTUM FLUX FRICTION VELOCITY WITH LONG. VELOCITY AIR DENSITY
(S'able,-Jnsable) (Nt/n2) (Meters/sec) (Meter2/se2) (Kg/me)
-) 146 AT GMH -5.17E-02 2.04E-01 -4.I92E-02 1.2337

GEOMEIRIC MEAN HEIGHT HUMIDITY FLUX SCALING SPEC.HUMID. WITH ABS. HUMIDITY AIR SPECIFIC HEAT
(Meter) cMH (ZitZ2)1/2 (Kg/sec MD) (Ag/Kg) (Meter Kg/sec .3) (ITcal./Kg K.)

12 99 2.25E-05 -3.926E-'05 2.255E-05 2.4162E 02

Z/L AT GMH LATHEAT FLUX SCALING POT.TEMP. WITH POTTEMPERATURE WATER LAT.HEAT YAP.
-0.167 (Watts/Mt) (Kelvin) (Me1ter Kel./sec) (ITcal./Kg)

5.57E SI -3.928E-12 7,042E-03 5.90[7E 05
ZIL AT 10 METERS
-1.128 FN.HEAT FLUX ROUGHNESS LENGTH VAPPRESAT WT LEVEL

(Watts/MD) (Meter.) (Aillibar)
MONIN-OBUKHOV LENGTH I.OOE 01 1.73SE-05 15.817
(Me Ters)

-7.755E 01 SKY AND SOLAR HEAT FLUX DRAG COEFAT 10 METERS ABS.HUMID.AT WT LEVEL
(Wa ts/m2) (Diensionless) (K9/.3)
-3.98E S2 1.043E-03 1.194E-02

TOTAL HEAT BUDGET FLUX BARPRES.AT WT LEVEL
(Watts/nD) (Millibar)
-3.33E 02 1117.90

('OWEN RATIO
)nu units)

0.180

MEASUREMENT ERROR ANALYSIS OF PARAMETERS LISTED IN PERCENT MEAN ERROR AS COMPUTED FROM CGNSTITUENT MEASUREMENT ACCURACIES.
TOP ROW ARE PROFILE ERROR VALUES AND BOTTOM ROW ARE BULK AERODYNAMIC ERROR VALUES, ALL VALUES ARE APPROXIMATE AND ARE " or-:

GRADRICH. Z/L MOMENTUM LATHEAT SENHEAT SKY RAD. TOTAL HEAT BOWEN FRICTION SCL.SPEC SCL.POT. ROUGH. DRAG
NOAT GMH AT ITM FLUX FLUX FLUX FLUX FLUX RATIO VELOCITY HUMIDITY TEMP. LENGTH COEF.

176% 176Z 184% 209% 135% 5% 22% 344% 92% 117X 43% 112% 1941

178% 178% 46% 43% 106% 5% 72 149% 23X 66% 129Z 43Z 402

CONTINUED BELOW

RUN NUMBER: 7905031401 MARINE SURFACE LAYER PRINT DATE: It JUN 1980
START TIME: 14: 5:10 PST NRL MICROMETEOROLOGY DATA SAMPLING RATE (ALL CHANNELS): 6/Min
START DATE: 3 May 1979 (DAY 123) SAN NICOLAS ISLAND, CAL DATA AVERAGING PERIOD, 30 Mcn

COMPOSITE PROFILE AND DUL K AERODYNAMIC DERIVED PARAMETER VALUE WEIGHTED AS A FUNCTION OF THE ABOVE RESPECTIVE MEASUREMENT ERRORS
WITH THE LOWER LIMIT OF THE CORRESPONDING MEASUREMENT UNCERTAINTY INDICATED IN I ]1

FLUX PARAMETERS
STADIIITY ( =UP,--DOWN) SCALING PARAMETERS

(RAD.RICHARDSON NUMBER MOMENTUM FLUX FRICTION VELOCITY
Iu-St4bl e,-±Unstable) (Nt/M2) (Meters/s*)
-0.155 1.02s) AT GMH -5.66E-02 16.E-021 2,026E-I Ib.OE-02]

TEOMETRIC MEAN HEIGHT HUMIDITY FLUX SCALING SPEC.HUMID.
(Meter) GMH'(Z7uZ2)I/? (Kg/sec n2) (Kg/xg)
12,99 D,1TE-D5 IROF-(61 -(,510E-05 13.0E-051

ZIL AT CMH LAT.HEAT FLUX SCALING POT*TEMP.
-D.176 10.021 (.tts/2) (Kelvin)

5.40E 01 12OE-01 -3.216E-2 [2.0E-ODI
?/L AT II METERS

-0.136 f0.12] SEN.HEAT FLUX ROUGHNESS LENGTH
(Watts/2) (Meters)

MON(N-OUKHOV LENGTH 8.79F O0 13,E+00] l.63E-05 16.0E-051
(Meters)
-7.379E 01 SK AND SOLAR HEAT FLUX DRAG COEFAT I0 METERS

)Rettc/m2) (Neters)
-3.98E S2 (2.IE01I 1,/oW01 L 14.IE-041

TOTAL HEAT BUDGET FLUX
(Wats/TI

-3 36E 2 13 R0(Il

ROWEN RATIO
)to units)
0.173 [0.081

DIFFERENIF DFTWFN THF PROFILE AND BULK AFROSYNAMIC DERIVED PARAMETER VALUES AS COMPUTED VIA THE STANDARD DEVIATION FROM EITHER THE
AFOVE WEISHTD T.OMPOSITE VALUE OR MEASURFMFNT UNCERTAINTY VALUE (WHICH EVER ABSOLUTE VALUE IS LARGER). ALL VALUES ARE
ISTED IN PERCENT DIFFERENCE AND ARE ..er-":

(,RAT.RICH Z/ MOMENTUM LAT.HEAT SENHEAT SKY MAD. TOTAL HEAT POWEN FRICTION SCL.SPEC SCL.POT. ROUGH. DRAG
NY AT LMH AT LOR FLUX FLUX FLUX FLUS FLUX RATIO VELOCITY HUMIDITY TEMP. LENGTH COEF.

55 S% 51 lI2 161 MS 2 7 7% 32 72 IRS 42 7%

END OF DATA RIIN 117



MARINE SURFACE LAYER MICROMFEIRToOGICAL EXPERIMENT

NAVAL R , SEARCH LABORATORY
ATIMTSPH( RIC PHYSICS BRANCH

MARINE ATMO SPHEN I CH RESEARCH STATIOJN
SAN NIKOLAS I SLANDI CALIESPNIA

.t . .* MIC.RIMETEOR(ITGICYL DATA .0

RUN NUMBER: 7905031430 PAINT DATE. - 1 IN 1( 1980

START TOIME: 14:35:00 PRY DAT7A S AMP L ING NAT E ( AL L tIMARNI S)T. 4/n
END TOMNE: IS5: 5: 0 PIST DATA A VE RAG INC PER IOUD: 3 0 Mo "
START DATE: 3 May (97"/9 (DRY l25T NO MENCLATORE . I'0TPPER ((VET , 2LER[ER LEVEL

"ANAlOG CHANNEL RAW DATA (AVERAGE ODC):
No.00 a N.0 N-.02 N-.03 No.04 No.05 No.06 No 07 N1.11S No.09

VOL RE M TH.E IJCI TE MP.STNOC.2 DWPOINT] DE EINT? WIN SP1EEDI W IND SPEED? BA RPRE', ;1 RR RAG. WIND IR.
.2059 1. 011 0.00 1 4 .972 4.986 31)108 3-1 5.137 .65 5.I2N

No.LET No.11 No.12 No. 13 N-(4 No ' N', Tb 1N,,7
OLK( AT TEM AC EREUNCY AC VO 0 TAGE M ANUAL FLAG /ER RP. SPRE A TERRE I, VOLT REE .00
4 .169 3.B60 2.530 a0.00 3.0 IT 31o00 (1 U 1, 205,

"DIL;ITAL CHANNEL RAW DATA TAYERAGE): ESCARPMENT DATA, EIELD CALIBRPATION AND WINO TOELS ESCARPMENT CORRECIONS.

N'.I No. 2TJPR IND NEA R tpHWIND LAND DP IfCAL P2(0CA WTI'BETIAL ASIEC '
AIRTEMIP.I A IR TEMP.? HEIGHT/LENGTH PATHLMXOTe t ~ ls e ~LO ( ,, ) <ltVolts' (LorP _4 , Ce~
141! 125762 1421 126935 0.1R3 14?-.19 1.5 I TJUll 5 9U.

" STYSTEM HOUSEKEEPING PARAMETERS TRANSLATED INTO ENGINEERING UNITS:

MANUAL FLAG ERROR COUNT DATA DASE VO(.T.RFE .DEV VOLTI RE: .DEV ZERO REP DCV AL VT(t I P FLUS AC. PAES.FL,X AL TULTAGE AC FREQILENCY
(N oNJO) (No.san( T No s's ALN o,.005V) AIHO.(.1101 (No..002UT (N.)5V) (Ho Ho IV6C (Ho

I 0 18 aI 0 0 LIT T 1( .3 59.86

" OI:SERVED MICROMETESOLOOGICAL PARAMETERS (INClUDING THE ARGUE CATI AND ESCARPMENT CORRECTIONS( TRANSLATES INTO ENGINEERING UNITS:

AIR TEMP.1 WIND SPEEDI SEW P0(900 TEMP .STMOCI WIND DIR. IA.PV.I'JA( RAIS. BLILA AT TEMP MEAN ARP TEMP
<LCelS fes' 1 23( M1 /s ter/NR (C _~eso (E el oR-S/ST I eq. u Tre MIoar I m~t/2 I.eluo ) AIon
12.576 7.34 9.37 NO IATA 319. 0015.49 -3.66EIT 1 r 13.07 28'. 7Y,

AIR TEMP.? WINO SEESD2 DEW POINT? TIE.,STRUC.S V ISE TABLE BRPRPS.?
CL. ss (MeRter/ 'RCI (C T esoos (Ke.x.M-2/3) (Meter. MSLL (Mo1l111tbo.r)
12.693 6 .98a 9.39 NO0 DATA 0.04 1016.50

* CALCULATED MICRITHETEYROLOGOCAL PARAMETERS:

HEIHT 1 POT TEMPT1 VIR.TEMP.I V.PST.TERP.I ARO.HUMID I REL.HURID.I SPEL.NURI D.I VOAP.PARES. S O AP PRkES.I RFEPINDES I1
lHtrL (elsius (Celoosu CCe s" (R

0
/n3 ( Perret (AS/Aol) l11oI1ooarL ;Ill ) (r lelI.M-/)

18.5 1.156l 13.837 14.116 8.943F)03 80a.8a3 7 .25E-03 11.793 I 90 NO DATA

HEIGHT,!?2 PYTTEAP.? OIR.TFRP.2 O.PGT.TEMP.S ARS.HUMID.S NEL.HUMIO.S SPCEC.H(IMID 2 SAP PREIL'2 SVAP.PRES 2 REP INDSEX 2
INeters( (Celsius)0 (IdelsoIs( I1e.so) (A

5
/e3) IPereo A/ (1ollohor 'M l"obarI PcI. oM-2/3)

9.20 1 2.7 84 1 3.9056 1 4.046 El 96(IE-03 80.3 7265E-- I 1 4 (470 IT N DATA

" CONTINUED DECOR

PRINT DAILY 11 /VN 190
RUN NUMBOER: 7905031430 MARINE SUREACE LATER DATA SAMPLING RATE 'ALL L OANN1LSI 6/Mon
STARTI TIM E 14:35: 10 P ST NRCL MI CROMETEOROLOGT DATA ATENAG ING; PERIO0D: 30 Mon
START DATE: 3 RAP 1979 (DAY 123) SAN NICOLAS ISL 1AND, CAT. WOMENCLL AT7OPE: UYPPER LIEVEL , SY OWEP LEVEL

" PROFILE CALCULATIONS RATED ON ABOVE OBSERVED AND CALCULATED VAL UES 1RUSINGER,19731:

ELLIS PARAMETEIRS PROF ILEE SL IJPES

STRBIL ITY (flP,-DOWNL SLAL ING PARAMETERS PARTIAL DERIVATIVET To-INCH WOTH HEIGHOT)

GRADR ICNARDSON ROMPER MOMENTUM ELLUX FRICTION VELOCITY GENERAL EYRPO:DN/DZ- GENERAL FORM: N SLOPE-

TtIebl Oo t)IeI (NI/I 2)IM t rs/ ~T ) (Nl-N2 ITI I noOM/Z. I IL Z I PSI(-(LnZS-PYIT)I/
-0.06 3 AT TMH -8.1SF-02 2.566F-01 T/I.Z2 )1/2 1 IN I-N2I

GEOMETRIC MEAN EIST HUMIDITYmELIO SCALING 'PECROUMO. N -WINS PE " ,M seoH N-WINDSE SPED TR/s- 's_Mee MH11Z( / E/sec n- P/q 2-EGT I MeterIT ?-.FIGHT IM) VertA.o

7/L GM LA.HET FAIXWY SLOPE- I 5SF 00
-0.076(W tts/oS) SCALING POT. TEMP. N-SPFEl~H ZI t K~q/Kql NSE HUMIDII oq/Rql

530 ("e1""t 2-HEIGHT lMetersT FYHIGNI VT Allt,~
/LAT IXMTR 244E0 DSH/D Z-R.92E-06 PSIPSI?2

-0.05 soEE"N 'HEAT FELUX SMH SIOP E= -7.64 03

W(.lat ts/M2)
Z/L At ZI 7,83E 0 0 ROUGHNESS LENGTH N-POT TELMP.TKeuionl NP OTI TEMP. (X -Ion
-0. JnI (Me-rs 7-HEIGUHT (Meters' 7- HEIGTOT TM) V.-tAuos

SAY AND SOLAR HEAT FOI 4S5EO DP/i13IP0 YPI
Z/C AT Z2 'W.,tt/t2 PTA SLL=E -2.21E 01
-0.0 54 -3.66E OS

DRAG COFF AT IIMETERS N-LOnTFMP.STRUC.(K.M-2/3)
MUNIN-GRUP.IV tAN61H TOTAL HEAT BUDGET FELIX (DimtensotI Ps O-Z= L I GHY (MT X er,.A-oS

(Me"t) IWattN/S(2 1.7' PSI-HONE
-I 717E 02 -3.03E OS I. SLL'PE-HO DATA

P511 AT 71- 0 284072 BOWE RATIO

P 11 AT 7?- 11162'92 Ito.n41

PSI?2 AT 12- 1.0324 1

"GENERAl TOfiTANTS, MISCELLANEOUS

VON RARMAN GRAVITAT ION PROPILE PROF IIE F U Ko BULB
CONS.IAN ACC EEATION TURPRANDYL TUR,YCHMD SENHEAT MOISTURR AIR DEI)NSITY

No Mnlt, OR/Ue BF ROPE 1ORE TR9F .TCIF F TRANS COE. K .11~
8.4 9.7959 0.74 0.74 T.92E-03 I 2-31 2

o GENMER~AL OTES AIR, SPE ClOIC HE AT
A* Acorcy , eTtt.... *oOd~d P., "p~'Mo f Profoli Slope onX/or P.rtial Denovlop. lIT7a1.1K KR1.)
Cip. too ... c.t... . NP'. Ii, rtt _ oP: ii 4157F012

SHI-SH,- #/, OBF-3 pqlRq. WooIER CAT HEAT VAR

59017~E Vit

" CONTINUED ON NEXT PAGE 1 18



RUN NUMDER: 7905031430 MARINE SURFACE LAYER PRINT DATE: Ii JUN 1980
START TIMF 14;35:10 PST NRL NCROMETEOROLOGY DATA SAMPLING RATE TALL CHANNELS): 6/Run
START DATE; 3 A 1979 (DAY 123) SAN NICOLAS ISLAND, CAL DATA AVERAGING PERIOD: 30 Mn

* ESTIMATED MICROMEIEOROtOGICAL PARAMETERS AT TEN METERS:

AIR TEMP. WIND SPEED DEW POINT TEMP.ITRUC. BAR.PRS. BULK MT TEMP AIR-UT TEMP POT-MT TEMP VIR-ST TEMP V.POT-WT TEMP
(Celsius) (Meter/seT) (Celsius) (Kel. M-2/3) (Millibar) (CeIsius) (Kelvin) (KelIn) (Kelvin) (K.nIui)
12.679 7.02 9.39 NO DATA 1016.49 13.807 -I.128 -1..30 0.134 0.232

HEIGHT POT.IENP. VIR.TEMP. V.POT.TEMP. ASS.HUMID. REL.HUMID. SPECHUMID. VAP.PRES. S.VAP.PRES. REF.INDEX
(Metor.) (Celsius) (Celt ) I (CelsIus) (Kg/3) (Percent) (Kg/Kg) (MillibIrs) (Millbars) (Kel.xM-2/3)
101.0 12.777 13.942 14.040 8.959E-03 80.38 7.264E-03 11.819 14.704 NO DATA

* BDK AERODYNAMIC CALCULATIONS BASED ON ABOVE ESTIMATED VALUES AT TEN METERS (FRIEHE ET AL,1978):

INFERRED FLUX PARAMETERS INFERRED INFERRED MEAN VERTICAL

STABILYTY -- (UP,--DOWN) SCALING PARAMETERS VELOCITY COVARIANCE MISCELLANEOUS

T.AD.RICHARDSON NUMBER MOMENTUM FLUX FRICTION VELOCITY WITH LONG. VELOCITY AIR DENSITY
(-)Stable.-UlstaIbl) (Nt/n2) (Meters/see) (Met.r2/sec2) (Kq/e3)
-0.106 AT GMH -6.64E-02 2.321E-01 -5.387E-02 1.1334

GEOMETRIC MEAN HEIGHT HUMIDITY FLUX SCALING SPEC.HUMID. WITH ABS. HUMIDITY AIR SPECIFIC HEAT
(Meter) GMH(ZIlZ2)I/2 (K2/sec n2( (Kg/Kg) (Neter K/s.c .3' (Tce/ K .)
12.99 2.79-S -9.731E-05 2.786E-05 2.4157E 12

Z/L AT GHM LAT.HEAT FLUX SCALING POT.TEMP. WITH POT.TEMPERATURE MATER LAT.NEAT VAP.
-0.123 (Wats/.2) (Kelvin) (Meter Kel./sec) (ITc.l./K9)

6.88E 01 -3.727E-02 8.651E-03 5.9014F 05
Z/L AT 10 METERS
-0.095 XIN.H'AT FLUX ROUGHNESS LENGTH VAP.PRES.AT MT LEVEL

(W.ats/.2) (Meters) (Millibar)
MONIN-OBUHOV LENGTH 1.0SE 01 2.981E-05 15.847
(Meters)

-0..541 02 SKY AND SOLAR HEAT FLUX DRAG COEF.AT 10 METERS ABS.NUMID.AT ST LEVEL
(Watts/2) (Dimenslonless) (Kg/.3)
-3.6E 02 1.093E-03 1.197E-02

TOTAL HEAT BUDGET FLIX BAR.PRES.AT MT LEVEL
(Watts/72) (Millibar)
-2,86E 02 1017.69

BUSEN RATIO
(n. units)
0.157

NHASUREMENT ERROR ANALYSIS OF PARAMETERS LISTED IN PERCENT MEAN ERROR AS COMPUTED FROM CONSTITUENT MEASUREMENT ACCURACIES.
TOP ROW ARE PROFILE ERROR VALUES AND BOTTOM ROW ARE BULK AERODYNAMIC ERROR VALUES. ALL VALUES ARE APPROXIMATE AND ARE v+r-:

GRAD.RICH. Z/L MOMENTUM LAT.HEAT SEN.HEAT SKY RAD. TOTAL HEAT BOWEN FRICTION SCL.SPEC SCL.POT. ROUGH. DRAG
NO.AT GNN AT ION FLUX FLUX FLUX FLUX FLUX RATIO VELOCITY HUMIDITY TEMP. LENGTH COEF.

1311 1381 129% 174% 103X 5z 23% 277% 64% -10% 38% 84Z 129z

179% 179% 46% 41% 107% 5% 8% 148% 23% 64% 130% 43% 40%

4 CONTINUED BELOW

RUN NUMBER: 7905031430 MARINE SURFACE LAYER PRINT DATE: 11 JUN 1980
START TIME: 14:35:18 PST NRL MICROMETEOROLOGY DATA SAMPLING RATE (ALL CHANNELS): 6/Mit
START DATE; 3 May 1979 (DAY 123) SAN NICOLAS ISLAND, CAL DATA AVERAGING PERIOD: 30 Mi.

COMPUSITE PROFILE AND BULK AERODYNAMIC DERIVED PARAMETER VALUE WEIGHTED AS A FUNCTION OF THE ABOVE RESPECTIVE AEA'.USEME4' 1.I,'
MOITH THE LOWER LIMIT OF THE CORRESPONDING MEASUREMENT UNCERTAINTY INDICATED IN I 1i

FLUX PARAMETERS
STABILITY (flUP,--DOMN) SCALING PARAMETERS

GRAD.RICHARDSON NUMBER MOMENTUM FLUX FRICTION VELOCITY
()StIbe.-Unstable) (Nv/.2) (Meters/see)
-0.082 10.021 AT GH -7.03E-02 16.0E-02] 2.386E-0I1 (6.OE-02]

GEOMETRIC MEAN HEIGHT HUMIDITY FLUX SCALING SPEC.HUMID.
(Meter) GMH.(ZIZ2)I/2 (lg/se n2) (Kg/Kg)
12.99 2.68E-05 [,RE-061 -8.749E-05 13,0E-051

Z/L AT GH LAT.HEAT FLUX SCALING POT.TEMP.
-. 096 [0.021 (Watts/n2) (Kelvin)

6.62E 01 I2.0E 01I -2.740E-02 12.0E-021
Z/L AT 10 METERS
-0.074 0.021 SFN.HEAT FLUX ROUGHNESS LENGTH

Tats/.2) (Mete,.)
MONIN-ODURHOV LENGTH 9.28E 00 (3.0E.001 3.480E-05 16.0E-051
(Meters)
-1.347E 02 TY AND SOLAR HEAT FLUX DRAG COEF.AT 10 METERS

(Mat t/j ) (Meters)
-3.66E 02 (2,0ER01 I .201E--3 (4.OE-041

TOTAL HEAT BIJDGET FLUX
(Mtls/nO )

-2.911E 2 13.Ft+I11

BOWR RATIO
(no units)
0.151 10.081

* DIFFERENCE BETWEEN THE PROFILE AND BULK AERODYNAMIC DERIVED PARAMETER VALUES AS COMPUTED VIA THE STANDARD DEVIATION FROM EITHER THE
ABOVE WEIGHTED COMPOSITE VAL(E ON MEASUREMENT UNCERTAINTY VALUE (WHICH EVER ABSOLUTE VALUE IS LARGER). ALL VALUER ARE
LISTED IN PERCENT DIFFERENCE AND ARE ur-s

GRAD.ICH. O/L MOMENTUM LAT-HEAT SEN.HEAT SKY BAD. TOTAL HEAT BOWEN FRICTION SCL.SPEC SCL.POT. ROUGH. DRAG
NO.AT GOH AT ION FLUX FLUX FLUX FLUX FLUX RATIO VELOCIIY HUMIDITY TEMP. LENGTH COEF.

26% 25% 12% 12% 16x 02 31 5% 6% 16% 27% 13% 2A%
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MARINE SURFACE LAYER MICROMETEOROLOOICAL EXPERIMENT

"NAVAL BC SEARCH LABORATORY
ATMOSP HE RIC PHMyS ICS BRANCH

MARINE ATMOSPHERIC RESEARCH STATION
SAN N'ICOLAS ISLAND, CAL IFORNIA

. . . . MICROMETEOROLOGICAL DATA . . . .

RUN NUMBER; 7905031501 PRINT DATE ' II JN 1990.START lI 1ME; 15: 5:19 pir1 DAT A SAMPLING RATE (ALL CHANNELS): b/Mon
END TIMHE; 25:35; 0 PST DATA AVERAGING P ER.D; 3So Mio
S;TART, DATE; 3 May 1979 (DAY 121) NOMENCLA TURE: 1-UP'e LtEL, 2-LOWER LEVEL

* ANiUOG CHANNEL RAW DATA (AVERAG D)

:G"1 No11 N.0 o.3 No0 No '5 N-906 No.07 N.09 N..89
VGLT.RLF.A TE MP.'STRUC.I TEMP.STRUC.2 DEW POINTI DEW POI NT2 W INO PEEDI WIND SPEEDS BAR.PRES.2 SKT RAD. WIND DIR.

6 .2 05 0.111 001e 4 .932 4.944 3.633 3 .56,3 5,10 30 2 .3 0 a 4.929

No.1 "o! M. I No.13 N.14 N..15 N.16 No.17
BULK WY TEMP AI FRESUENCY AC VOLTAGE MANUAL FLAG ZERO RE. SPAR E A SPARE I. VOLT. REF.B
4,.199 3.854 2.1.2 0. 01 0. ot .0).,0) a II.I 0 6 .205

a DIGITAL COANNELRAW DATA (AVERAGE): ESCARPMENT DATA, FIELD CALIBRATIXON AND WIND SPEED ESCARPMENT CORRECTIONS;

N a.) No.? UPWIND NEAR UpWIND LAND DPI FCAL DP?FCAL )JTBFCAL ASIECf. WS2EC
AIR TEMP .I AIR TEMP.? HEIGHT/LENGTH PATN(Meter) ( V. os ( Volt1S)I (Vol t s) I Co ES (Coff.)
14)11 125000 1421 126240 0.1933 1.2 -0a0 0.go0 0 .10 0 0.992 0 .952

* SYSTEM HOUSEKEEPING PARAMETERS TRANSLATED INTO ENGINEERING UNITS;

MANUAL FLAG ERROR COUNT DATA DATE VTILT.REF.DEV VGLT.REF.DEV ZERO REF.DEV AC VOLT.FLUS AC F REQE' LUX AC VOLTAGE AC FREQUENCY
(N-oscaos)I ( No .scntI (N.saos) A(Mo. ).0ISV) B(No.I.IOSV)()No.).002V) IN o .SV) INoaIHo) )VAC) (Ho)

00 1) 5 a 5 5 5 1 15.3 59.85

o OBTERVED MICNOMETETTROL01GICAL PARAMETERS (INCLUDING THE AOVE CAL. AND ESCARPMENT CORRECTIONS) TRANSLATED INTO ENGINEERING UNITS;

AI TMP .I WOOS SPEEDI DEW POINTI TEMP.STMUC.1 WIND DIR. BAR.PRES.I SKY BAD. BULK WY TEMP MEAN AIR TEMP
(14sos (Mtrsc (C.lsos (Kel.oM-23 (D.q.Troe) (Millibar) (W.tt/n2) (CelsIus) (Kelvin)

12.500 7.01 9.14 NO DTA 312.6 1015.37 -. 21E 02 13.836 295.2

AIR TEMP.2 WIND SPEED? DEW POINTS TEMP.STRUC.2 TIDE TADLE BARPRES.2

(CelIsoIus)I (N ete r/soc) ( Celsoos (Sel.oxM-2/3) (Me te.r MDL) (Nullibor)
12.624 6 .70 9.14 NO DATA LII 16.47

o CALCULATES MICROMETEOROLOGICAL PARAMETERS;

HEIGHT, 21 PO0T.TEMP.I VIR.TEMP.1 V.POT.TEMP.1 ABX.HUMID.I REL.NUMID.I Sp EC.HUMID.1 VAP.PRES.l S.VAP.PRES.1 REF.INDEX I
(Met-ri) (Celsoos) ( C'lsius) (Cel sius) (KQ/m31 IPerceot I Kg/Kg) INMo llor) (Nollob.r) (KeI.oM- 2/3)
18.35, 2.6 13.740 13.920 S.953E-53 79.94 7.141E-X3 11.605 1 4.5 16b NO DATA

HEIGHT, 22 PGT.TEMP.I UIR.TFHP.2 U.PGT.TEMP.2 ABIs.HUMID.2 REL.HUMID.2 SPEC.HUMIT.? VAP.PRES.? S.VAP.PRER.S REF.INDEX 2
(Meters) (Celsius) (Celsous) (Celsius) (Kg/nA3) ( Percent) (09/0(9) (I 111") (Mo11obar(I (Ke.oM-S/3)
9.20 12.714 13.965 1 3.955 8.812E-053 79.32 7.142E-03 11.621 1 4 .65 1 No DATA

o CONTINUED BELOW

PRINT DATE;1 ItI JUN 1980

RUN NUMDER: 7915031500 MAR INE URJFACE LAYER DATA SAMPLING RAT7E ( ALL CHANNELS): 6/MOM
STAR T TIME; I5; 5:10 PST NRL MICROMETFOROLOO, DATA AVERAGING PER IOD; 3 0 Moo
START DATE; 3 Map 197 (DAT 123) SAN NICOLAS ISLAND, CAL NOMENCLATURE; I-UFPER LEVEL, 2-LOWER LEVEL

o PROFILE CALCULATIONS BASED ON ABOVE OBSERVED AND CALCULATED VALUES (BUSINGER,1973);

FLUPARAMETERS PROFILE SLOPES

STABILITY I+UP,-DOWN) SCALING PARAMETERS PARTIAL DERIVATIVES (O-INCR.'WITH HEIGHT)

GRAD.R1CHARDS0N NUMBER MOMENTUM FLUX FRICTION VELOCITY GENERAL FORM;DN/SZ- GEN4ERAL FOBM;'N'SLOPE-
(o- StaDbIe,.-Unstoble I)NT/ 2) (Metr/s I(NI-N2 I1/ ILo"(21/22)O I(LoZO-PSI)-(LnZ2-P5111/
-0.1" A, GM.) -6.4E-2 al-Cl ( Z 22)1/2 1 INI-N2l

GEOMETRIC MEAN HEIGHT HUMIDITY FLUX SCALING SPEC.HUND. N:WIND SPEED (0/see) N-WIND SPEED (Mised)
(Meter) CMH'~/(/ (Kg/sec o2) (Xg/ Kg) 2-HEIGHT (Meters) 2-HEIGHT (M) Vert.Aois
12.99 2114E_05 71.469 5 DWS/D2- 3.40E-O PSPI

WS SLOPE- 1.72E 00
7/L AT GMN LAT HEAT FLUXS

-O II(Wtt/) SCALINGPOT. TEMP. N:XPEC.HUMIDITY (Kg/Kg) N-XPEC.HUMIDITY (Eq/Kg)
5. 28E0 XI ZK~o 24E2GHT (Mv eer. 2-HEIGHT (M) VerIAole

Z/L AT 10 METERS -3.2 03E-02 DSH/ DZ- -8.92E-56 PSIPSXS
-IR 10NHF".EA T ELlISR S LOP E- -7.24E 03

(W at s/ .2)
Z/LIAT It 9.27E 00 R OUGHNESS LENGTH N:POT.TEMP.I e1oon) N-oPOT.TEMP.)elois)
-0..,04 ors 2-HEIGHT (Mete.) 2;HEIG'HT (M) Vert.Anos

SKY AND SOLAR HEAT FLUX 2.9B2E-05 OFT/Si- -3.82E-03 PSIopSX1
2/I. AT 72 (W#Itts/.2) PTS SLOPE.- 1.69E RI
-0. 092 -3.21E 02

DRAG CoFF. AT 10 METERS N-LnTEMP.STRUC.IKnM-2/3)
MUNIN-T)BUKHOV LENGTH TOTAL NEAT BUDGET FLUX I .I .nesionle:"I 2-HEIGHT 10M) Vr~
(Meters) 4WattIs/n?) I(S43S 0i PRI.RONE-9. '953E 0I -2 .59f 07 CT2 SLOPE-NO DATA

PS11 At 1- 0.4669 BOWEN RATIO
P1AT i 0.254404 (n00%

P612 AT 1 1.a'274109 0.176
PSI?1 Al Z2- 0.16e743

. GONFRAL. CONSTIANTS;-- MISCELLANEOUS

VON RARMAN GRAVITATION PROFILE PROFILE BULK. BULK
ONSTANT ACCELERA TTION T UR.PRANDTI TUR.SCMMIDT SEN HEAT MOI STURE AIR DENSITY

(No oot.) (Misc 2)1 NUMB0ER NUMBER TRANSF.COEF. 1RAHRF.COEF. (Kg/nA)
0.14 9.79,9 0.74 8.7 4 0.92E-03 I.32F-03 0.33

o GINERAL NOTE); AIR SPECIFIC HEAT
*Accuracy I Iaato *oreded for earnetof Profile Slope and/or Partial Deloatooc. ( ITcaI./Rq Rel)

Copttn *oerted by Insetion of; S.41 54E 2D

SM) -RN2- ./- IRE-3 Kg/Kg. WATER LATH"EAT YAP.

o CnNTINUED ON NEXT PACE 120



RUN NUMBER: 7905031501 MARINE SURFACE LAYER PRINT DATE: II JUN 0980
START TIME: 15 5:10 PST NRL MICROMETEOROLOGY DATA SAMPLING RATE (ALL CHANNELS): 6/Min
START DATE. 3 May 1979 (DAY 123) SAN NICOLAS ISLAND, CAL DATA AVERAGING PERIOD 30 Min

" ESTIMATED MICROETEOROLOGICAL PARAMETERS AT TEN METERS,

AIR TEMP. WIND SPEED DEW POINT TEMP.STRUC. BARPRES, BULK M TEMP AIR-MT TEMP POT-MT TEMP VIR-WT TEMP V.POT-WT TEMP
(Celsius) (Meter/sac (Celsius) (i*I.x-2/3) (Hill b ') (Celsius) (Kelvin) (Kelvin) (Kelvin) (Kelvin)
12.609 6.74 9.14 NO DATA 1016.37 13.836 -1.227 -1.129 0.014 0.112

NEIGHT POT.TEMP. VIR.TEMP. V.POT.TENP. ASSNHUMID. SELN.UMID, SPEC.HUMID. VAP.PRES. S.VAP.PRES, REFINDEX
(MeterS) (Celsius) (Celsius) (Celsius) (KQ/s3) (Percent) (Kq/Kg) (Millibar%) (Millibars) (Kel..H-2/3)
10.00 12.707 13.850 13.948 a.a1E-03 79,40 7.142E-03 (1.620 14.635 NO DATA

" BULK AEROOYNAMIC CALCULATIONS BASED ON ABOVE ESTIMATED VALUES AT TEN METERS (FRIENE ET AL,197R);

INFERRED FLUX PARAMETERS INFERRED INFERRFD MEAN VERTICAL
STABILITY (.UP,-!DOWN) SCALING PARAMETERS VELOCITY COVARIANCE MISLELLANEOUS

GRAD.RICHARDSON NUMBER MOMENTUM FLUX FRICTION VELOCITY WITH LONG. VELOCITY AIR DENSITY
(n=St.Sle,-=Unstabie) (Nt/n2) (MeterS/Sec) (Meter2/sec2) (Kg/.3)
-0.129 AT GMH -6.02E-02 2.209K-SI -4.BSCE-K2 1.2337

GtOMETRIC MEAN HEIGHT HIJMIDITY FLUX SCALING SPEC.HUMID. WITH ABS. HUMIDITY AIR SPECIFIC HEAT
(meter) GMH=(ZIiZ)I]/2 (Kg/sec n2) (Kg/Kg) (Meter Kg/sec n3) (ITcal./Kg Kel.)
12.99 -.829-S0 -I.036E-04 2.824E~05 2.4154E 02

Z/ AT GMH LATHEAT FLUX SCALING POT.TEMP. WITH POT.TEMPERATURE WATER LAT.HEAT VAP.
-0.149 (Wnt s/nT) (Kelvin) (MeTer K./ec) (ITcal./Kg)

6.9SE II -4.074E-02 9.000E-03 5.901SE 05
Z/L AT 10 METERS
-0.114 GEN.HEAT FLUX ROUGHNESS LENGTH VAPIPRES.AT WT LEVEL

(Wats/m2) (Meters) (Mill Iar)
MONIN-OBUKHOV LENGTH 1.12E SI 2.424E-05 15.875
(Meters)
-8.735E 0) SKY AND SOLAR HEAT FLUX DRAG COEF.AT (0 METERS ADSHUMID.AT WT LEVEL

(W.tts/.2) IIiensionless) (Kg/.3)
-3,21E 02 1.075E-03 1,199E-02

TOTAL HEAT BUDGET FLUX BAR.PRES.AT MT LEVEL
(Matts/nI) (Millibar)
-2.40E 0a 1017.57

BOWEN RATIO
(n units)
0.161

M MEASUREMENT ERROR ANALYSIS OF PARAMETERS LISTED IN PERCENT MEAN ERROR AS COMPUTED FROM CONSTITUENT MEASUREMENT ACCURACIES.
TOP ROW ARE PROFILE ERROR VALUES AND BOTTOM ROW ARE BULK AERODYNAMIC ERROR VALUES. ALL VALUES ARE APPROXIMATE AND ARE uor-":

GRAD.RICH. Z/L MOMENTUM LAT.HFAT SEN.HEAT SKY RAD. TOTAL HEAT ROWEN FRICTION SCL.SPEC SCL.POT. ROUGH. DRAG
NOAT GMH AT IOM FLUX FLUX FLUX FLUX FLUX RATIO VELOCITY HUMIDITY TEMP. LENGTH COEF.

149X 149% 150% 187% L1t 5z 26X 298% 752 112% 36% 95% 150%

174% 174% 46% 41% 102% 5% 9% 143% 23% 64Z 125% 43% 40X

- CONTINUED BELOW

RUN NUMBER: 790503(505 MARINE SURFACE LAYER PRINT DATE: It JUN 1980
START TIME: 1: 5:10 PST NPL MICROMETEOROLOOY DATA SAMPLING RATE (ALL CHANNELS): 6/Min
START DATE: 3 May 1979 (DAY 123) SAN NICOLAS ISLAND, CAL DATA AVERAGING PERIOD: 30 Min

* COMPOSITE PROFILE AND BULK AERODYNAMIC DERIVED PARAMETER VALUE WEIGHTED AS A FUNCTION OF THE ABOVE RESPECTIVE MEASUREMENT ERRORS
WITH THE LOWER LIMIT OF THE CORRFSPONDING MEASUREMENT UNCERTAINTY INDICATED IN I (:

FLUX PARAMETERS
STAB)IITY (4=UP,- DOWN) SCALING PARAMETERS

r-RAD.RICHARDSON NUMBER HOMENTUM FLUX FRICTION VELOCITY
( Xvable,-=Unstable) (Nn/72) (Meters/ec)
-0.120 (.021 AT CMH -6.17E-Ia2 160E-021 2.235E01 16.OE-021

GEOMETRIC MEAN HEIGHT HUMIDITY FLUX SCALING SPFCHUMID.
(Meter) CMH(ZIi2)1/2 (Kg/sec n2) (Eg/Kg)
12.99 2.70E-5 5 .0E-161 -9.316E-05 i3.E-05I

Z/L AT GMH LAT.HEAT FLUX SCALING POT.TEMP.
-0.139 (0.021 (Watts/n2) (Kelvin)

6.68E 0 (2.SE+OII -3.396E-02 (2.SE-021
Z/L AT I0 METERS
-0.107 1o.021 SFN.HEAT FLUX ROUGHNESS LENGTH

(W.'ts/ 2) (Meters)
MONIN-OBUKHOV LENGTH 1.03E OI (3.0E401 2.597K-05 (6.0E-05)
(Meters)

-9.352E 0I SKY AND SOLAR HEAT FLUX DRAG COFF.AT 10 METERS
(Its/IX) (Meters)
-3.21E 02 12.0E01 1, 1 01( 14.E-041

TOTAL HEAT BUDGET FLUX
(Wet tn/nT)

-2.44E 02 13.IEi01]

BOWEN RATIO
(so units)
R.166 10.0I1

* DIFFERENCE BETWEEN THE PROFILE AND BULK AERODYNAMIC DERIVED PARAMETER VALUES AS COMPUTED VIA THE sTANDARD DEVIATION FROM EITHER THE
ABOVE WEIGHTED COMPOSITE VALUE OR MFASUREMENT UNCERTAINTY VALUE (WHICH EVER ABSOLUTE VALUE IS LARGER). ALL VALUES ARE
LISTED IN PERCENT DIFFERENCE AND ARE " .r-':

GRADRICH. Z/L MOMENTUM LATHEAT SENHEAT SKY RAD. TOTAL HEAT ROMEN FRICTION SCL.SPEC SCL.POT. ROUGH. DRAG
l.AT CMN AT IRM FLUX FLUX FLUX FLUX FLUX RATIO VELOCITY HUMIDITY TEMP. LENGTH COEF.

7% 7% 62 15% 10% 01 4% 5z 31 16% 152 51 5l1

e END OP BATM RIM 121
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MARINE SURFACE LAYER MICROMETEOROLOGICAL EXPERIMENT

NAVAL RESEARCH LABORATORY
ATMOSPHERIC PHYSICS BRANCH

MARINE ATMOSPHERIC RESEARCH STATION
SAN NICOLAS ISLAND, CALIFORNIA

. s . . MICROMETEUROLOGICAL DATA 0 * 4

RUN NUMBERI 7905031530 PRINT DATE: I1 SUN 1980
START TIMEi 15.35,10 P9t DATA SAMPLING RATE (ALL CHANNELS): /Min
END TIME t6. 5: 0 PST DATA AVERAGING PERIOD: 30 Mon
START DATE: 3 May 1979 (DAY 1231 NOMENCLATURE: I=UPPER LEVEL, 2-LOWER LEVEL

a ANALOG CHANNEL RAW DATA (AVERAGE VDC):

No.0 No.01 No.02 No.03 No.04 No.05 No.06 No.07 No.8 No.09
VOLT.REF.A TEMP.STRUC.) TENP.STRUC.2 DEW POINTI DEW POINT2 WIND SPEED) SIND SPEED2 BAR.PRES.2 SKY SAD. WIND DIR.

6.205 0.002 0.002 4.939 4.951 3.468 3,392 5.027 1.750 51(38

No.10 No.11 No.12 No.13 No.14 No.15 No.16 No.17
BULK ST TEMP AC FREQUENCY AC VOLTAGE MANUAL FLAG ZERO REF. SPARE A SPARE B VOLT.REF.B
4.214 3.830 2,SR 0,001 0 .001 0.001 0.001 6.265

- DIGITAL CHANNEL RAW DATA (AVERAGE). ESCARPMENT DATA, FIELD CALIBRATION AND WIND SPEED ESCARPMENT CORRECTIONS:

No.) No.2 UPWIND NEAR UPWIND LAND DPIFCAL DP?FCAL STBFCAL WSIEC WS2EC
AIR TEMP.1 AIR TEMP.2 HEIGHT/LENGTH PATH(Neters) (Volts) (Volts) (Volts) (Coue€.) (Cooff.)
1411 124781 1421 125916 0.183 99 -0.009 0.000 0.000 0.992 0.952

o SYSTEM HOUSEKEEPING PARAMETERS TRANSLATED INTO ENGINEERING UNITS:

MANUAL FLAG ERROR COUNT DATA BASE VOLTREF.DEV VOLT.REF.DEV ZERO REF.DEV AC VOLT.FLUX AC FRES.FLUX AC VOLTAGE AC FREQUENCY
(Noscuns) (Noscuns) (Ne.seans) A(No.).OOSV) B(No.)R005V) (No.).002V) (No.)S) (No.)lHz) (VAC) (Ho)
0 a a80 S I 0 I 0 15.3 59.83

N OBSERVED MICROMETEOROLOGICAL PARAMETERS (INCLUDING THE ABOVE CAL. AND ESCARPMENT CORRECTIONS) TRANSLATED INTO ENGINEERING UNITS:

AIR TEMP.) WIND SPEEDI DEW POINTI TEMP.STRUC.1 WIND DIR. BAR.PRES.1 SKY RAD. BULK ST TEMP MEAN AIR TEMP
(Ceius) (Meter/sec) (Celiuos) (Kel.oM-2/3) (Deq.True) (Millibar) (Watt/n2) (Celsius) (Kelin)

12.478 6.69 9.10 80 DATA 319.7 151.33 -2.44E 02 (3.851 285.695

AIR TEMP.2 WIND SPEEDS DES POINT2 TEMP.0TRUC,2 TIDE TABLE BAR.PRES.2

(Celsius) (Meter/see) (Celsius) (Ke(.oM-2/3) (Meter MSL) (M"121bar)
12.592 6.39 9.18 NO DATA 0.16 1016.42

* CALCULATED MICROMETEOROLDOGICAL PARAMETERS:

HEIGHT, Z1 POT.TEMP.I VIR.TEMP.1 V.POT.TEMP.1 ABS.HUMID.1 REL.HUMID.1 SPEC.HUMID.1 VAP.PRES.I S.VAP.PRES.I REF INDEX I
(Meters) (Celsius) (Celsios) (Celsius) (Kq/n3) (Percent) (Kg/Kg) IMulibur) (Mulobur) (Kel.oM-2/3)
18.35 12.658 23.722 13.91 S.825E-03 90.29 .IbDE-03 12.638 14.495 NO DATA

HEIGHT, 22 POT.TEMP.2 VIR.TEMP.2 V.POT.TEMP.2 ASS.HUMID.2 REL.HUMID.2 SPEC.HUMID.2 VAP.PRES.2 S.VAP.PRES.2 REF.INDEX 2
(Meters) (Celsius) (Celsius) (Celsius) (Kg/n3) (Percent) (Kq/Kg) (Milhbar) (Millubar) (Kel.o -2/3)
9.20 12.682 13.836 13.926 8.835E-03 79.70 7.161E-03 11.652 14.619 NO DATA

. CONTINUED RELOW

PRINT DATE 11 JUN 1980

RUN NUMBER: 7905031530 MARINE SURFACE LAYER DATA SAMPLING RATE (ALL CHANNELS): b/Min
START TINE: 15:35:10 PST NRL MICROMETEOROLOGY DATA AVERAGING PERIOD: 30 Min
START DATE: 3 Map 1979 (DAY 123) SAN NICOLAS ISLAND, CAL NOMENCLATURE: 1UPPER LEVEL, 2-LOWER LEVEL

. PROFILE CALCULATIONS BASED ON ABOVE OBSERVED AND CALCULATED VALUES (BUSINGER,1973):

FLUX PARAMETERS PROFILE SLOPES

STABILITY IcUP,- DOWN) SCALING PARAMETERS PARTIAL DERIVATIVES (o.INCR.SITH HEIGHT)

GRAD.RICHAR!SON NUMBER MOMENTUM FLUX FRICTION VELOCITY GENERAL FORM:DN/DZ- GENERAL FORM:'NZSLOPE
(+S;able-Unstoble) (Nt/.2) (Meters/see) I(NI-N2)I/ILn(ZI/Z2)o I(LnlI-PSI)-(Ln2-PSI,)/
-0O080 AT GMH -5.86E-02 2.,90-0' (.)22)1/2 1NI-N22

GEOMETRIC MFAN HEIGHT HUMIDITY FLUX SCALING SPEC.HUMD. N-WIND SPEED (M/see) N-MWIND SPEED (N/see)
(Meter) GMNH-(2ZI2)I/2 (Ks/sec n2) (Kg/Kg) ZHEIGHT (Meters) Z-HEIGHT (M) Vert.AI.s
12.99 1.94F-05 -7.22BE-05 DWS/DZ- 3.36E-02 PSI!PSII

55 SLOPE- 1.83E O0
Z/L AT GMH LAT.HEAT FLUX

-0.095 (Sults/n2) SCALING POT. TEMP. N-SPEC.HUMIDITY (Kq/Kg) N-SPEC.HUMIDITY (Kg/K
9
)

4.BOE 01 (Ketivn) 2-HEIGHT (Meitrs) Z-HEIGHT (Ml V.rt A..s
Z/L AT 10 METERS -2.155E-02 DBH/DZ -S.92E-06 PSI-PSI?
-0.073 SENHEAT FLIIX SN SLOPE- -7.48E 03

Z/L AT SI 5.86E 0 ROUGHNESS LENGTH N:POT.TEP.(Kelvin) N-POT.TEP.(Re1sln)
-0. 34 (Meters) 2-HEIGHT (Meters) Z-HEIGHT (M Vet.AotsSKY AND SOLAR HEAT FLUX 2.292E-05 DPT/DZ- -2.66F-03 PSIPSI2
i/L AT 22 (tts/12) PTK SLOPE- -2.SE 01
-01867 -2.44 02

DRAG COEF. AT 10 METERS NLnTEMP.STRUC.(KoM-2/3)
MONIN-OBUKHOV LENGTH TOTAL NEAT BUDGET FLUX (Dioneooiuleos) Z-HEIGHT (M) Vert.A.Is
(Meters) (WNits/12) 1.40St-A3 PSI-NONE
-1.367K 02 -1.90E 02 CT2 SLOPF-O DATA

PSI) AT Z1- 0.335675 ROWEN RATIO
PSI) AT Z2 8.198068 (no tnts)
P512 AT I)T 0.27489 0.122
P812 AT Z2 0.125365

o GFNERAL CONSTANTS: MISCELLANEOUS

VON KRMAN GRAVITATION PROFILE PROFILE IULK BULK
CONSTANT ACCELERATION TUR.PRANDTL TUR.BCHMIDT SEN HEAT MOISTURE AIR DENSITY
IN unitI) (M/oec 2) NUMBER NUMBER TRANSF.COEF. TRANSFCOF. (Kg/o3)
0.4 9.7959 0.74 0.74 0.92E-03 1,32E-03 I.2335

o GENERAL NOTES: AIR SPECIFIC HEAT
Accuracy linitlt e1ceded for neasoreoeo of Profile Slope and/or Partial Drivaltve. (IT SaI/Kg Kl.)
Campouoto ex eited by insertifn of, 2.4159K E2

OS-8HS- ./- .R1E-3 Sq/Kg ,  MATER LAT.EAT VAP.
(ITc . */Ke)
5.9022E 05

o COTIlS ON NEXT PACE 122



RUN NUMBER; 7905031530 MARINE SURFAC LAYER PRINT DATE: Ii JUN 19"0

START TIME. 1'35:10 PT) NP) MICROMETEIROLOGY DATA LAMP ING RAT[ (ALL CHANNELS). 6/Mmn

START DATE; 3 May 1979 (DAY 123) SAN NICOLAS ISLAND, CAI DATA AVERAGING PERIOD 30 Min

ESTIMATED MICRUHEEOROLOGICAL. PARAMETERS AT TIN METERS:

AIR TEMP. WIND SPEED DEW POINT TEMP;SRUC. BARAPRE RISK WT TEMP AIR.-WYTEMP POT--aT TEMP VIe-WI TEMP V.POT-WT TEMP

(Celsius) (Meter/sec (Celsius) (KeI.iM-O/3) (Mul1mbar) Celsius) (Revn E n) (KeJln) (Kelvn)

12.578 6.43 9.18 NO DATA 101633 13 651 -(273 -I 1 -5 029 0.069

HEIGHT POT.TEMP. VIR.TFMP. V.POTTEP. ABS.HUMID. NEL HUMID SPEC HUMID. VAPPRES. ',.VAP.PRES. REF.INDEX

Meter)s) (Celis . ss (Celsius) (KQ/.3) (Perent) (Kg/Kg) L IlIIarsl (Millubars) (KeI.xM-2/3I

10.00 12.676 13.822 13.920 R.R35F-03 79 77 7.161E-03 ;I 65I 14.605 NO DATA

BULK AERODYNAMIC CALCULATIONS BASED ON AROVE ESTIMATED VALUES At TEN METERS iFRIEt ET AL,197R)

INFERRED FLUX pARAME1FRS INFFRRFD INFERRTD REAN VERTICAL

STABILITY (PU,-!DOWN) SCALING PARAMETERS VELOCITY COVARIANCE MISCELLANEOUS

GRAD RICHARDSON NUMBER MOMENTIIM FLUX ERICTION VILOCITY WITH LONG. VELOCITY AIR DENIITT

)n.Staile,-=Unstabi,) (Nt/n?) t2eters/sen( 1Peter0/mrcJ) (Kg/iA)

-154 AT GMH -5.37E-02 2 086K-Of F.3TE-0a 1.2338

;EOMETRIC MEAN HEIGHT HUMIDITY FLIX SCAt ING SPFC HUMID WITH AS. HUMIDITY AIR SPECIFIC HEAT

Me ter) GMH=(ZtZ2)I/2 (g/sec n g)Kg/Kg (Meter q/sc 3) ITC.l,/Kg Kel.

12.99 2.6EK 05 -1 042) 04 2.B81K 2,41E 0

Z/L AT GMH LATHFAT FLUX SEALINC POT.TEMP. WITH POT.TEMPERA)HE WATER LATHEAT VAP

-0,176 (Wiatl/2) (Kelvin) (Meter Kel./ser) (ITIal/Uq)

6.63E Dl -4.190E-02 S.948K-03 5.90z0E 05

Z/L AT 10 METERS

-0.135 SG HEAT FLUX ROUGHNESS LENGTH VAP.PRES.AT WT LEVEL

(Watts/t/2) )Mter) (M.R 10br-)

MONIN-OBUKHOV LENGTH I 2E 01 1 R89E-05 15.R9a

-7.397E .I SKY AND SOLAR HFA' FLUX DRAG COEFAT 10 METERS AbS.HUR)D.AT WT LEVEL
(Watts/nV) (luunensi unle.,) )Kg/MT)

-. 4E 02 1,054E-03 1.20c-02

TOTAL HEAT BUDGET FLUX BAR .PRES AT WT LEVEL

(Watts/e2) (Millibar)
-1.67C 02 1117.53

POWEN RATIO
(Ti Units)

0.169

A MFASUREMFNT ERROR ANALYSIS OF PARAMETERS LISTED IN PERCENT MEAN ERROR AS COMPUTED FROM CONSTITUENT MEASUREMENT ACCURACIES

TOP ROW ARE PROFILE ERROR VALUES AND BOTTOM ROw ARE RULK AERODYNAMIC ERROR VALUES. ALL VALUES ARE APPROXIMATE AND ARE

GRAD.RICH. Z/L MOMENTUM LAT.HEAT SEN.HEAT SKY MAD. TOTAL MEAT BOWEN FRICTION SCL.SPEC SCL.POT. ROUGH. DRAG

NO AT GH AT 1O FLUX FLUX FLUX FLUX FLUX RATIO VELOCITY HUMIDITY TEMP. LENGTH COEF

155% 155% 144% 164% 117% 5% 30% 301% 72% 111% 45% 92X 144%

173T 173% 46% 41X 101 5% I0% 141X 23% 64% 124% 43% 40

. CONTINUED BELOW

RUN NUMBER: 7905031530 MARINE SURFACE LAYER PRINT DATE: 11 JUN 1980

START TIME): 15)35:10 PST NRL NICROMETEOROLOGY DATA SAMPLING RATE (ALL CHANNELS): 6/Hin

START DATE: 3 May 1979 (DAY 123) SAN NICOLAS ISLAND, CAL DATA AVERAGING PERIOD 30 Min

* COMPOSITE PROFILE AND BULK AERODYNAMIC DERIVED PARAMETER VALUE WEIGHTED AS A FUNCTION OF THE ABOVE RESPECTIVE MEASUREMENT ERRORS

WITH THE LOWER LIMIT OF THE CORRESPONDING MEASUREMENT UNCERTAINTY INDICATED IN I I:

FLUX PARAMETERS

STARILITY ( .UP,-=DOWN) SCALING PARAMETERS

GRAD.RICHARDSON NUMBER MOMENTUM FLUX FRICTION VELOCITY
( =Stable,-.Unstable) (MT/MO2) Itteters/sec)

-0.115 (0,021 AT CMH -5.49E-02 16.SE-02] OI10E-01 6.1K-DOD

GEOMETRIC MEAN HEIGHT HUMIDITY FLUX SCALING SPEC.HUMID.

(Meter) GMH(ZI*72)I/1 (Kg/seC n2) (Kg/Kg)

12.99 2.95E-05 1s.0E-DA -9.259E-05 [3.K-05)

Z/L AT CMM LAT.HEAT FLUX SCALING POT.TEMP.

-0.133 10.021 (Watts/2) (Kelvin)

6.3TE aII ODEOt] -2.725E-02 [.1E-02

Z/L AT 10 METERS
-0.103 10.021 SEN.EAT FLUX ROUGHNESS LENGTH

(Watts/2) (Meters)
MONIN-OBUKHOV LENGTH 8.72E 00 [3.CE+OOI 2.017E-05 (6.0E-05]

(Meters)
-9.755E 01 SY AND SOLAR HEAT FLUX DRAG COEF.AT 10 METERS

(Watts/M2) (Meter.)
-2.44C 02 12.0E+O1 1 1.tit-u3 14.0E-04]

ToITAL. HEAT BUDGET FLUX

(Wat IN/MO

-17nE R2 13D0F+1 I

BOWEN RATIO

Inn unit)

0.154 (0.081

DIFFERENCE BETWEEN THE PROFILE AND BULK AERODYNAMIC DERIVED PARAMETER VALUES AS COMPUTED VIA THE STANDARD DEVIATION FROM EITHER THE

ABOVE WEIGHTED COMPOSITE VALUE OR MEASUREMENT UNCERTAINTY VALUE (WHICH EVER ABSOLUTF VALUE IS LARGER). ALL VAL)ES ARE

LISTED IN PERCENT DIFFERENCE AND ARE +*t-L

GRAD.RICH. Z/L MOMENTUM LAT.NEAT SEN.MEAT SKY RAD. TOTAL HEAT BOWEN FRICTION SCL.SPEC SC.POT ROUGH. DRAG

NO.AT GRH AT IOM FLUX FLUX FLUX FLUX FLUX RATIO VELOCITY HUMIDITE TEMP. LENGIH I:OEF

32% 30% 5% 17X 31% 0% MS 16% 3 1x 43% 4% tU1

e END (W DAT* 0m 123



MARINE SURFACE LAYER MICROMETEOROLOOICAL EXPERIMENT

NAVAL RESEARCH LABOURATIOR Y
ATIMOSPHERIC PHYSICS BRANCH

MARI NF ATIMOSPHER IC RESEARCH STATION
SAN NI]COLAS ISLAND, CALIF OR NIA

*A0MICR OME TEORO), OGICAL DATA .

RUNRNUMBER: 790S031600 PRINTDATE: I1 JUN 198 0
STIARIT TIME: 16: 5:1 ;0P:;( DAT SAMPLING RATE (A LL CHANNELS): 6,/Mis
E ND TIME: 16i.35: I PSIT D ATA AVE RAGING PERIOD: 3I Mon
ST ART DATE. 3 H.P 1979 4DRY 12S) NOME NCLATIURE: T=UPPER LEVEL, S-LOWEN LEVEL

fANALOG CHANNEL RAW DATA (AVkEAGF UDCT

N., No.7-1 7-012 N.03 No.14 No.15 N,.16 No.07 No.08 No.0
VOLT.REF.A 1ERP.S1RGC.1I )MP.STAUC.S DEW POINT) DE W PINTS W IND SPEEDI WI ND SPEEDS BAR.-PRTES.2 S RAD. W IND DIR.

6_15 0 . 0IT 0.09a, 4.9 09 4.915 3. 190 315 .026 1.420 5.025

Nul o.1 o.2 o.3 No.14 N-.15 M.,16 N,.17
BULK WI TEMP AC: FI 1UFNC. AC Vol TAGE MANUAL FLAG ZERO RIE. SPARE A SPARE 9 UILT.REE.b

4./IS0 3.e46 a.5 1.01 1 0. 01 0 0 0 1I 1.001 6.20 5

. IIL-ITAL CHANNEL RAW DATA (AVFRACE) : ESCARPMENT DATA, FIELD CALIF. ATION AND WIND SPEED ESCARPMENT CORRECTIONS:

No., N. 2 Up WIND NEA R UPW IND LAND UPIFCAL DP7FCAL WTRECA. WStEC WS2EC
All R TEMP.'I AIRITEMP.2 HEIGHT/L ENGTH PATHM(Me tersI (Vol t.) (ToIts)I (Vol 1ts)I (CoefI) (Cof)
141 1 12466 9 147 125780 0.181 9 6 -0 .09 a .1 Goa a. a 0 I 992 a.952

O SYSTEM HOUTEREEP ING PARAMF (EMS TRANSLATED INTO ENGINEERING UNITS:

MANUAL E,.AG ERROR COUNT DATA RIAMi VOLT.MEF.DEV VOLT .E.DEV ZERO NE.DEV AC VOITE.LUS A.1 ltl REFLUX AVOLTAGL AC FREQUENCY
(Nusoa (No.%en) (Nco) AONo .. 05V) bO(o (.005V) (No.0lOS) (No, (V( (No (l~o) (VAC) (HOT

I RI 0 I I 1.3 5 9.85

. UP SERVTED MiCMOMECEOROLOGlCAL PARAMETERS (INCLUDING THE AROUE CAL. AND ESCARPMENT CORRECTIONS) TRANSLATED INTO ENGINEERING UNITS:

AIR TDMP.I WINS SPF90 DEW POINTI TEMP.STRGC.I WINO 1)TE. BAM.PRES,1 SKY RAD. BULK WT TEMP MEAN AIR TEMP
ICes Ils) (MNtrsr (Ceon (Rlo-/3)1 (Deg.T11e Moibar .W/2( (Lelsoos) (0.1000)
I?2 467 6.16 9.90 NZODATA 315.81 M015. 32 -lIR8E 02 13.a19 285.602

ATR TEMP.? WIND SPEED2 SEW POOTNT2 TIFTRGC,2 TIDE TABLE RAR.PRES.2
(C.ls-u) oter /ser) (Ce lus) )IoM-/3) (ee D) (o~br(257 5.9? 0.97 NO DATA 0.019 1 0(16.41

oCALCULATED MICR(TMETEGROLOLICAL PARAMETERS:

HEIGHT, 21Z PIT.TEMP.I VTR.TIMF.I V.POT.TEMF.I ABT.HUMID.I REL.HUMID.I IPEC.HUMID.I VAP.PRES.1l SIVAP .RESI REP.INDEX I
(Meters) (C elsi us) (C eIsous) (Celsus (Kg/ '3) (Percent) (Mg/Kg) (MLIlobAr) ,M:ll er( (Mel.oMS /3)

8.35 (264 1369 1.7! IT7ME-3 79,36 7,072E-03 11.495 14.4R4 NO DATA

HEIGCHT, 22 PO0TTE MP.? VTRITEMP.? V.POT.TEMP.2 ARX.HIMID.2 REC.HUMOD.2 SPEC.HIMID.S TAPEPRED.2 S.IAP.PRES,2 REF.INDEX S
(Mete.rs), s) ( (Ce.1 s) (CV) (Cliu) )g/n3( (Perceo.) (KS/Mg) (Nolloist.) (MoI Lobar)I (Mel1.M-2/3)
9.21 12.66R 13.004 13,894 I.7(DE-13 70.364 7 .059E-03 11.406 14.606 NO DATA

O LNTINGED BELOW

PRINT DATE:; It JUN 1990RUN NMBlER; 7901131600 MAR INE SURFACE LATER DATA S,.AMPLING RATE ( ALL CHANNELS): 6/Mon
S TART TIME: II': 5:11 PIT NRL MICROMETEIROLOOT DATA AVERACING PERIOD : 30 Nor
S TART DATE: I M. y 1979 (DAY 123) SAN RICOLAS ISLAND, CAL. NOMENCLATURE: IGUPPEM LEVEL, L'.LOWER LEVEL

*PROFILE CALCULATION4S BASES ON ABOVE OBSERVED AND CALCULATED VALU(ES (IUSINGCR,19730:

FLUXS PARAMETERS PROFILE SL OP ES

STABILITY (uUP * -DOWN) SCALING PARAMETERS PARTIAL DERIVATIVES (.-INCR.*WITH HEIGHT)

T.AAD.RICHARDS(5 NUMBER MOMENTUM FLUX FRICTION VELOCTITY GENERAL EIOtt:DN/D?- GENERAL F OSM:'N'IOPE-
(o-Stabl,-Usst.DleT (Nt/nP) (Me tprsevC) I(NI-.N2TII/lLn(Z 172). I)LnI-FPSit-<)LOZP-PS It/-1.1.3 AT HM -4.0E-02 1,RT4E-01 ) ZaZ(l/1II-S

GOMMTRIC MEAN HEIGHT HUMIDITY FLUX SCALING DEEC.HUND. N-WN SPEED )M/sec) MOWIND SPEED (I/see)
(Meter) GMM-(71072)I/? (Mg/sec n2 Kg/Mg) -HE IGHT (Met~ers) H NIGHT IN) Uert.Aois
1 2.99 1.68F-I -7.4184F-05 DWS/DZ- ,67Ea12 PS I-PIl

WI SLOPE 2 S.19E 0I
7/L AT GM" LAT HEAT FLUX
0 133 (W ;ts IS SCALING POT. TEMP. N=SPEC.HUMIDITT IRN/Eg) N-SFEC.HUMIDGTt (K03/O(g)

4 .1F 6 I (Rebut) 2.'HEIGHT (Motors) 1-HFllOS (M) Veit.oss
2/L AT TO MPTEOT -2.009E-02 DDM/D2- -8.92E-06 PI*POS
-0. 102 EN. " HEAT EL(I SN SLOPE- -7.22E 03

(Watts/r2)
2/LiA) 21 4.57E 00 ROUGHNESS LENGTH NEPOT.TEMP.T(e Yin) NPOTTENP.(KvOIO(n
-0. All1 (Meter.) 2 HEIGR (Metrs 2-HEIGHT (M) Vept.Atis

SKY AND SOLAR NEAT FLUD 1.0DJE-05 DPT/D2-.39E0I 2S-PI
S/L AT 2? (.atts/_?) P19K SLOE -26a5
-0. 094 -1.96C 02 pt _27 0DRAG CEE. AT I0 METERS N-LoTEMP' DTRUC.IMS/3T
AMNIN-OBURMM(V LENGTH TOTAL NEAT BUDGET PL((S (lD-enils, 2. -HEIGHT (M) Vert.Axos

(Metes 1.to/S 'y4 l(M - PSIARONE
-9.762E 01 -1.5SF Mv CIX SLOPr-NO DATA

11ll AT 1-: 0.44(M)8 BOWER RATIO

PSIT AT 2? .25 8227 (no1 units)
Egos2 AT 71- 1. 2778914 0.110
P%)12 AT 25. 0.167,29a

- GfERAL CONSTANTS: MISCELLANEOUS

VON RARPAN GRAVITATION PROPILE PROFILEF RU)K BULK
CON STANTI ACCELiERAION TUR.PRAHOTI TUR. SC..MIDI DEN HE AT MOISTURE AIR DENWSI1Y

(N "u~.) 0N/see 2)1 NUMBE R NUMBER TRANSEFCTEE, TRANSE.COFE. (Kgq/ .)
0.4 9.7 9S9 0.7 4 0,74 I.fE-83 1I.32E-03 1.2336

. GE NERAL NOTE)li AIR DPI CIEIC MEAT
Ascrec Iintattn 1otedd For Mesrtel f Profile Slope and/or P-ro1-1 rotie (IIWI/Rg Mel)

SI- HS- ./- .0RE-3 Pg/Mg. WATER LAS MEAT TAP.
( Ilco /Kg)
.5 90210 05)

.CONTINUED ON NEST PACE 124



RUN NUMBER: 795U31bO MARINE SURFACE LAYER PRINT (ATE I JUN 1980
START TIME: 16: 5:10 P'T NRT MICROMETEIROLOGY DATA SAMPLING RATE (ALL CHANNELS): 6/Rin
START DATE: 3 May 1979 (DAY 123) SAN NICOLAS ISLAND, CAL DATA AVERAGING PERIOD: 30 Mi

- ESTIMATED MICROMETEOROkOGICAL PARAMETERS At TEN METER%:

AIR TEMP. WIND SPEED DEW POINT TfEMP.STRUC. BARPRES. BULK Wr TEMP AIR-WT TEMP POT-WT TEMP VrR-NT TEMP V.POT-WT TEMP
(Celsius) (Meter/nec) (Celsius) KeI.nM-2/3) (Millibkr) (Celsu) (Kelnin) (%einn) (Kelvin) (Kelvin)
12.565 5.95 a,97 NO DATA I06.37 13.839 -1.274 -1.17E -0,048 1.051

REIGHT POT.TEMP VIR.TEMP. V.POT.TEMP. ABS.HUMD. RELNHUMID. SPECHUMID. VAP.PRES. S.VAP.PRES. REF.INDEX
(Meters) (Celsius) (CelnvusT (Ceizus) )Kg/.,3) (Percent) (Kg/Kg) )MzIIvbars) )MuIIIbarn) I~e).eM-2/3)

I0 IS 1P.663 13.791 13.8'9 8.712E-03 78.73 7.6OBE-03 11,417 14.592 NO DATA

. BIRK( AERODYNAMIC CALCULATIONS BASED ON ABOVE ESTIMATED VALUES AT TEN METERS (FRIEHE ET AL,1978):

INFERRED FLUX PARAMETERS INFERRED INFERRED REAN VERTICAL
STABILITY u.UP,-=DOWN) SCALING PARAMETERS VELOCITY COVARIANCE MISCELLANEOUS

CRAD.RICHARDSON NUMBER MOMFNTUM FLUX FRICTION VELOCITY WITH LONG. VELOCITY AIR DENSITY
(_Stable,--Unntable) INt/m2) IMeter/nsne) (M*Ter2/sec2) (KR/n

3
)

-0 (94 AT GIH -4.46E-02 1,901E-01 -3.614E-02 1.2339

GFOMETRIC MEAN HEIGHT HUMIDITY FLUX SCALING SPEC.HUMID. WITH ABS. HUMIDITY AIR SPECIFIC HEAT
(Meter) GMH=(Z Z2)1/2 (Kg/se n2) (Kg/Kg) (Meter KR/sec m31 (ITc'l./KR Kel.)
12 99 2.57E-05 -I.a9bE-[4 Z,7E-l5 ,4153K 52

Z/L AT GIN LAT.HFAT FLUX SCALING POT.TEMP. WITH POTTEMPERATURE WATER LAT.HEAT VAP
-0.219 (Watts/2) (KPlIn) (Meter Ke,/er) (ITCaI./Kg)

6.3'E SI -4,436E-02 9.433E-03 5.9021E K5
Z'L AT 10 METER)i
-0.168 E.f FLUX ROUGHNESS LENGTH VAP.PRES'AT WT LEVEL

(Wat 2) (Meters) (Mill ibar)
MONTN-OB(KHOV LENGTH 1.105) 11,23TK-S 15.877
(Meters)

-5942E Dl SKY AND SOLAR HEAT FLUX DRAG COEF.AT 10 MiTERS ADS.UMIDAT WT LEVEL
(WaTts/n) (Dineosonle-) (Kg/i3)
-1.98E 02 1.22E-03 1.199E-I?

TOTAL HEAT BUDGET FL))X BAR1PRED.AT WT LEVEL
(WaTtn/n2) (Mullisur

-. 24E 02 
Mi1752

BOWEN RATIO
(no vnls)
0.166

- MFASUREMENT ERROR ANALYSIS OF PARAMETERS LISTED IN PERCENT MEAN ERROR AS COMPUTED FROM CONSTITUENT MEASUREMENT ACCURACIES.
TOP ROW ARE PROFTLE ERROR VA.UER AND BOTTOM ROW ARE BULK AERODYAMIC ERROR VALUES. ALL VALUES ARE APPROXIMATE AND ARE *+or-:

GRAD.RICH. Z/L MttMFNTUM LATNHEAT SENHEAT SKY RAD. TOTAL HEAT BOWEN FRICTION SCL SPEC SCL.POT ROUGH. DRAG
NO.AT GNH AT TOM FLUX FLUX FLUX FLUX FLUX RATIO VELOCITY HUMIDITY TEMP LENGTH COEF.

179% 179% 171% 200% 138% 5% 35% 338% 86% 115 52% 106% 171%

173X 173% 46% 40% lOI 51 11% 14(0 23% 63% 0.RD 43% 40%

o CONTINUED BELOW

RUN NUMBER: 7905031600 MARINE SURFACE LAYER PRINT DATE:I T JUN 9S.
STARI TIME: 16: 5:10 PUT NRL MICROMETEOROLOGY DATA SAMPLING RATE (ALL HMANNELS), 6/Mi
START DATE: 3 May 179 (DAY 123) SAN NICOLAS ISLAND, CAL DATA AVERAGING PERIOD: 30 io

- COMPOSITE PROFILE AND BF.K AERODYNAMIC DERTVED PARAMETER VALUE WEIGHTED AS A FUNCTION OF THE ABOVE RESPECTIVE MEASUREMENT ERRORS
WITH THE LOWER LIMIT OF THE CORRESPONDING MEASUREMENT UNCERTAINTY INDICATED IN T 1;

FLUX PARAMETERS

STABILITY c(+UP,-.DOWN) SCALING PARAMETERS

GRAD.ITfHARDSON NUMMBER MOMENTUM FLUX FRICTION VELOCITY
r Stable,--UntS I) (Nt/Mn) )Mnter,/sec
-U.155 (0.021 AT GH -4.38F-02 Ib.E-02) (.SRSE-Ol t6 -021

GEOMETRIC MFAN HEIGHT HUMIDItY FLUX LCAL ING YPFC.HUMID,
(Meter) GMH)(Z1e/2)I/2 )R/e n))g/Rg)
12.99 9.4/1.-O5 18.IE-IT -9.72SF'-IT (3.Of-OS1

Z/L AT GMH LAT.HFAT FLUX SCALING PYT.TEMP.
-0.177 (0.02) (WaTts/n?) (KIvIn)

5.99E 01 1?.IE*ll -2.729E-02 12.QE-021
2/L AT 10 METERS
-0 136 (o.01) SEN.HEAT FLYX ROUGHNESS LENGTH

(Watts/n?) (Meters)

MONTH OBUKHOV LENGTH .IE ST (SIEvIUT I.Ib5E-a5 16.I0-6S1
(Intern)

-7.356E 01 YKY AND SOLAR HEAT FLUX DRAG COEF.AT 10 METERS

1 9RE 12 12,4E1 . 1O1 (.( ' b u1, C4.OK-041

ITTAL HEAT BIIDGET FLUX

-. 21 12 (3,CFSI

BOWEN RATIO
(nn units)
1.49 l0,O0R

o DIFFERENCE BETWEEN THE PROFILE AND BULK AFRODYNAMIC DERIVED PARAMETER VA UES AS COMPUTED VIA THE STANDARD DEVIATION FROM EITHER THE
ABOVE WEIGHTED COMPOSITE VALUE OR (FASURFMENT UNCERTAINTY VALUE (WHICH EVER ABROLUTE VALUE IS LARGER). ALL VALUES ARE
L? TED IN PERCENT DIFFFRENCE AND ARE nvr-:

GRAD RICH. Z/L MOMENTUM LATHEAT SENMHFAT SKY RAD. TOTAL HEAT BOWEN FRICTION SCLSPEC SCL.POT. ROUGH. DRAG
NOAT GIN AT TIM FL UX FLUX ULUO PLOY FUY RATIO VELOCITY HUMIDITY TEMP. LENGTH COEF.

26% 24% 3% 22% 38% 0% 12% 20% 2% 19% 48% 2z lot

* END OF DATA RUM 125



MARINE SURFACE LAYER RICROMETEOROLOGICAL EXPERIMENT

NAVAL RESEARCH LAPDUATOOY
ATIMOSPHERIC PHYSICS bRANCH

MARINE ATMOSPHFRIC RESEAR(H STAtION
SAN NICOLAS ISLAND, CALIFORNIA

* * * . MICROMETEOROIOGIEAL DATA . . . .

RUN NUMBER: 7905031630 PRINT DATE: 11 JUN 1980
STARY TIME: 16:35:18 PST DATA SAMPLING RATF (ALL CHANNLLS): /Mon
END IOR: 17: 5: 0 PST DATA AVERAGING PERIOD: 30 Mof,
START DATE: 3 May 1979 (DAY 123) NOMENCLATURF: IUPPER LEVEL, 2*LOWER LEVEL

* ANALOG CHANNEL RAW DATA (AVERAGE VDC):

No.0 NO1 No02 No.03 No.04 No.05 No.06 No.07 NOD8 No.50
VOLT.REP.A TEMP.STRUC.1 TEMP.STRUC.2 DEW POINTI DEW POINT2 WIND SPEEST WIND SPEED2 SAo.PMFS.7 SOY RAT. WIND 016.

6.205 0.001 0.001 4.883 4.898 3.692 3,61, 5.023 1,125 4.948

No.10 NO.I1 No.12 No.13 N-.14 No.15 H, .16 No.17
RULK WT YEMP AC FREQUENCY AC VOL TAGE MANUAL FLAG ZERO REF. SPARE A SPARE B VOI.T.REF.S
4.157 3.81 2.527 0,001 0.031 0.001 0.001 6,205

* DIGITAL CHANNEL RAW DATA (AVERAGE): ESCARPMENT DATA, FIELD CALIBRATION AND WIND SPEED ESCARPMENT CORRECTIONS:

No.1 No.2 UPWIND NEAR UPWIND LAND DPIFCAL DPFCAL WTbFCAL WSIEC WUZEG
AIR TEMP.I AIM TEMP.2 HEIGHT/LENGTH PATHMeters) (Volts (Volos) (Volts) (Coeff.) (Coef.)
1411 122946 1421 124111 0.183 95 -0.009 00 0 0.000 0.992 0.95'

* SYSiEM HOUSEKEEPING PARAMETERS TRANSLATED INTO ENGINEERING UNIS:

MANUAL FLAG ERROR COUNT DATA BASE VOLT.RE .DEV VOLIT.REF.DEV ZERO REF.DEV AC VOLT.FLUX AC FREQ.FLUS AC VULTAGE AG EREWUENY
(No.cIns) n No.sns) INo.scans) AINo.).005V) R(No.).0U05V (No.).00?V) (No.ISV) (No.)INL (VAC) (Ho)

0 0 100 V 0 0 0 0 1)5.3 59.B1

A OBSERVED MICROMETEOROLOG0CAL PARAMETERS (INCLUDING THE ABOVE CAL. AND ESCARPMENT CORRFCTIONS) TRANSLATED INTO ENGINEERING UNITS;

AIR TEMP.I WIND SPEEDI DFW POINTI TPMPSTRUC.I WIND DIR. IAR.PRES.I SOT MAD. BULO WT IIMP ClAN AIR !EMP
(Celsius) (Metr/sen) (Celsous) Kel.oM-2/) (Deg roeL (Mollobar) (Wao/m) (Colsius) (Kel*1 )
12.295 7.12 8.84 NO DATA 313.2 105.26 -. TE 2 13.795 285.5]q

AIR TERP.2 WIND SPEED2 DEW POINT2 TEMP.STRUC.2 TIDE TABLE BARPRES.2
(Celsis) Meterlsen) (Celso1s) KeT.xM-2/3) (MetIo MSL) (MillhbAr)
12.411 6.79 8.86 NO DATA 0.21 1016.36

" CALCULATED MICRO)METEOROLO;I CAL PARAMETERS:

HEIGHT, ZI POTTERP.I VIR,TMP,) V.POT.TEMP. ASS.HUMID.I MEL.HLUMID. SPECHUMID.I VAP.PRES.I S.VAP.PRES.1 REF.INDEX I
(Meters) CelsoIs) (Celsous) LCelsos) (Rg/n3) (Perneot) (Kg/kg) (Mllhbor) )M,Ilbar) (KeI.M-2/3)

8.35 12.474 13.509 13.689 8.636E-03 79.45 6.999E-0A 11.377 24.320 NO DATA

HEIGHT, ?? POTTEMP.? VI1ATFMP? V,POT.TEMP.2 AS.HUMID.2 RELHUMID.2 SPFCHUMTD.2 VAP PRES.;' S.VAP.PRES.P REFINDEX 2
(Meters) (Celso s) (C s) s Celsis) Kg/I_3) (PercenOL (Tq/kg) (MIIIblar) (MIllibar) (Kel.oM-2/3)
9.20 12.501 13.62R 13,718 .654E-03 78.95 7.009F-g3 11.405 1444) NO DATA

o CONTINUED BELOW

PRINT DATE: 11 JUN 1980

RUN NUMBER: 7905031630 MARTNE SIRFACF LAYER DATA SAMPLING RATE (ALL CHANNELS): 6/Mon
START TIME: 16:35:10 PST NRL MICROMETEOROLOGY DATA AVERAGING PERIOD: 30 Min
START DATE: 3 Ray 1979 (DAY 123) SAN NICOLAS ISLAND, CAL NOMENCLATURE: 1-UPPER LEVEL, 2LOWER LEVEL

o PROFILE CALCULATIONS BASED ON ABOVE OBSERVED AND CALCULATED VALUES (TUSINGER,1973):

FLUX PARAMETERS PROFILE SLOPES
STABILITY I*oUP,- DOWN) SCALING PARAMETERS PARTIAL DERIVATIVES (+INCM.WITH HEIGHT)

GRAD.RICHARDSON NUMER MOMENTUM FLIX FRICTION VELOCITY GENERAL FORM:DN/DZ GENERAL FORM:'N'SLOPE=
(+Sntabl.,-=Uostabl I (Nt/n?) tMeoers/sel) I(NI-N2I]/ILn(ZI1/)2t 1(Lt2I-PSI)-(LoZ2-PSI)]
-0.077 AT GMH -6.84E-02 2.354E-01 TZIOZ2)I/I [NT-N?)

GEOMETRIC MEAN HEIGHT HUMIDITY FLUX SCALING SPEC.HUMO, N-WIND SPEED (/sec) N=WIND SPEED (1/soc
(Meter) CMH(ZIZe2)I/2 (Kg/sec to) (Eg/Kg) ZHEIGHT (Meters) Z-HEICHT () Ver tAts
12.99 2.09F-O5 -7.19E-05 DWS/DZ 3.65E-02 PSI-PSIl

WS SLOPE- 1.70 00
iL AT GMH LATHEAT FLUX
-0.091 Wstts/ m2 SCALING POT, TEMP. NSPEC.HUMIDITY (Kg/Kg) N:SPEC.HLMIDITY (Kq/Mg)

5,17E 01 (keloot) Z=HEIGHT (Meters) Z HEGNT (M) Vet A-tn
Z/L AT 10 MFTERS -?.419E-0? DSH/DZ -8.9?E-06 PSI-PSI2
-0.070 SEN.HEAT FLU1X OH SLOPE- -7.51L 03

(Watt./.2)
Z/L AT Zi 7.11E 00 ROUGHNFSS LENGTH N=POT.TEMP.(Relvin) N-POI.TEM(.)kelotn)
-0.1('9 (Meters) 2=HEIGHT (Meters) 2=HEIGII ) (M ertAmos

SKY AND SOLAR HEAT FLUX 3.159E-05 DPT/DZ -3.00F-03 PSI-PSI2
Z/L AT 2? (Watts/) PTK 51 OPE- -2.23E 01
-0.064 -1.57E 0I

DRAG COEF. AT 10 METERS N LnTEMPSTRUC.(KOM?/3)

MOMIN-OBUKHOV LENGTH TOTAL HEAT SUDGET FLUX 1Dimensionless) 2-EIGT (M) Uert.RAvo
(Meters) (Waots/ .2T 4. 1-, PSI'NLNE
-1.4261 02 -9.81 01 CT;

.
' SLOPE NO DATA

PSI AT 71: 0.325578 BOWRN RATIO
PS l AT Z2 0.19130a (Mo uW..S)
PSI2 AT Z1- 0,210644 0.138
PSIT? AT Z2 0.120965

o GENFRAL CONSTANTS: MISCELLANEOUS

VON KARMAN GRAVITATION PROFILE PROFILE PUTIX OULK
CONSTANT ACCELERATION TUR.PRANDTL TUR.SCHMIDT SEN HEAT MOISTURE AIR DENSITY
(No onit) (M/sen 21 NUMRER NUMBR TRANSFE.CEF. TRANSF.COEF. (g/9.

3
)

0.4 9.7959 0.74 0.74 0.92E-03 1.32E-03 1R.343

o GENERAL NOTF): AIR SPTCIFIC LAT

Accurcy llttatnon cxceeded for measoreoot of Profile Slope snd/or Paroia] D-rooItooe. (Tca /K, Kel )
Cotputation exected by Lnsertion of: ;.4151E 02

SHI- HR- -/- .IRt-S Kq/Kg. WATER LAT.HEAT VA
0
.

(IT c I ./Kq)
5.9033 05

. CONTINUED ON NRXT PAGE 126



RUN NUMBER: 7903031630 MARINE SURFACE LAYER PRINT DATE, 11 JUN 1950
START TINE: 16:35:10 PST NOL NICROMETEOROLOGY DATA SAMPLING RATE (ALL CHANNELS): &/Mi.
START DATE: 3 May 1979 (DAY 123) SAN NICOLAS ISLAND, CAL DATA AVERAGING PERIOD: 30 Min

I ESTIMATED MICROMETEOROLOGICAL PARAMETERS AT TEN METERS

AIR TEMP. WIND SPEED DEW POINT TEMP.STRUC. BAR.PRES. BULK ST TEMP AIR-MT TEMP POT-WT TEMP VIR-WT TEMP V.POT-WY TEMP
(Celsius) (Meter/eec) (CeIsivs) (Kel.uM-2/3) (Millibar) (Celsus) (Kelvin) (Kelvin) (Kelvin) (Kelvin)
12.397 6.83 a.86 NO DATA 1016.27 13.795 -1.398 -1.300 -0.151 -O.43

HEIGHT POTTEMP, VIR.TEMP. U.POT.TEMP. ASS.HUMID. REL.HUMID. SPEC.HUMID. VAP.PRES. S.VAP.PRES. REF.INDX
(Meyers) (Celsius) (Celsius) (Celsiu) (Kg/n3) (Percent) (Eq/Kg) (Milliburs) (Millibars) (Kel.uM-2/3)
10.00 12.495 13.614 13.712 8.652E-03 79.01 7.0I8E-03 11.402 14.431 NO DATA

B RULK AERODYNAMIC CALCULATIONS BASED ON ABOVE ESTIMATED VALUES AT TEN METERS (FRIEHE ET AL,1975)

INFERRED FLUX PARAMETERS INFERRED INFERRED MEAN VERTICAL
STARILITY (+-UP,-DOWN) SCALING PARAMETERS VELOCITY COVARIANCE MISCELLANEOUS

GRAD.RICHARDSON NUMRER MOMENTUM FLUX FRICTION VELOCITY 5ITH LONG. VELOCITY AIR DENSITY
( ~tble,- Unstuble) Nt/m2) (Neter'/Iec) )Meter2/sec2) (Eq/n3)
-0.140 AT GMH -6.23E-02 2.246E-01 -5.045E-02 1.2346

GEOMETRIC MEAN HEIGHT HUMIDITY FLUX SCALING SPEC.HUMID. WITH ARS. HUMIDITY AIR SPECIFIC HEAT
(Meter) GMH-(ZIs22)I/S (Kq/se N 2) (Eq/Kg) (Meter Kq/sec .3) (ITcal./Kg Kel.)
12.99 2.9;E 05 -1.074E-04 2.97E-05 2.4151E 02

Z/L AT GMM LAT.HEAT FLUX SCALING POT.TEMP. WITH POT.TEMPERATURE WATER LAT.HEAT YAP.
-0.160 (Wetts/n2) (Kelvin) (Meter Kel./sec) (ITcal./Kg)

7.36E 02 -4.52SE-02 I.I17E-02 5.9030E 05F. Z/L AT I0 METERS

-0.123 SFNHEAT FLUX ROUGHNESS LENGTH VAP.PRES.AT WT LEVEL
(Nts/n2 (fieters) (Nillabur)

MONIN-ORUKHOV LENGTH 1.27E 01 S.600E-0S 15.831
(M etrs)
-8.120E 01 SKY AND SOLAR HEAT FLUX DRAG COEF.AT 10 METERS ARS.HUMID.AT WT LEVEL

(Mutte/eS) (binensiunless) (KEq/3)
-. 57E 02 I.OBIE-03 1.195c-02

TOTAL HEAT BUDGET FLUX BAR.PRES.AT WT .EVEL

( W.tts/nl) (Mullubur)-7.06E 01 1017.41

BOWEN RITO

(to units)

0.172

I MFASUREMFNT ERROR ANALYSIS OF PARAMETERS LISTED IN PFRCENT MEAN ERROR AS COMPUTED FROM CONSTITUENT MEASUREMENT ACCURACIES.
TOP ROW ARE PROFILE ERROR VALUES AND BOTTOM ROW ARE BULK AERODYNAMIC ERROR VALUES. ALL VALUES ARE APPROXIMATE AND ARE " nr-

GRAD.RICH. Z/L MOMENTUM LAT.HEAT SENHEAT SKY RAD. TOTAL HEAT BOSEN FRICTION SCL.SFEC SCL.POT. ROUGH, DRAG
MO.AT GNH AT ION FLUX FLUX FLUX FLUX FLUX RATIO VELOCITY HUMIDITY TEMP. LENGTH COEF.

149X 1492 141% 1I% 111 52 442 2922 702 1112 41X 902 141%

160Z 168Z 46% 40Z 96z 52 142 137X 3Z 63Z 119? 43Z 40%

CONTINUED BELOW

RUN NUMBER: 7905031630 MARINE SURFACE LAYER PRINT DATE: It JUN 1980
START TIME: 16:35:10 POT MRL MZCROMETEOROLOGY DATA SAMPLING RATE (ALL CHANNELS): 6/Nun
START DATE: 3 May 1979 (DAY 123) SAN NICOLAS ISLAND, CAL DATA AVERAGING PERIOD, 30 Ni

COMPOSITE PROFILE AND BULK AERODYNAMIC DERIVED PARAMETER VALUE WEIGHTED AS A FUNCTION OF THE ABOVE RESPECTIVE MEASUREMENT ERRORS
WITH THE LOSER LIMIT OF THE CORRESPONDING MEASUREMENT UNCERTAINTY INDICATED IN t 1:

FLUX PARAMETERS
STABILITY ( .UP,--DOWN) SCALING PARAMETERS

.. .................- --- --

GRAD.RICHARDSON NUMBER MOMENTUM FLUX FRICTION VELOCITY
(c-Svuble,-;Unstuble) (Nt/n2) (Meer/ee)
-0.146 (.0?I AT GNH -6.39E-02 [b.IE-02] 2.273E-01 (6.IE-021

GEOMETRIC MEAN HEIGHT HUMIDITY FLUX SCALING SPEC.HUMID.
(Meier) GMH(ZISZ2)I/2 (Eq/sec el) (Kq/K9)
12.99 2.R2E-05 IR.OE-061 -9.45E-55 [3.0E-O]

Z/L AT GMH LATHEAT FLUX SCALING POT.TEMP,
-0.123 10.021 (W.tts/n2) (Kelin)

6.96E al I.0E+0]I -2.954E-02 12.RE-021
lL AT (0 METERS

-0.09 5 0.021 SEN.HEAT FLUX ROUGHNESS LENGTH

MO'IN-O1UKH LENGTH t.0lE 0 13.0E+01 2.781E-lb 16.OE-ISI

-1.053E 02 SKY AND SOLAR HEAT FLUX DRAG COEF.AT 10 METERS
( Wt te/.2 (Mete rs)
-1.57E f? (2 .DEDI) I.s-,?03 14.OE-041

TOTAL HFAT BUDGET FLUX
(Wlts/nI)
-7.72E 11 [3.0Ec01l

POSEN RATIO
(to units)

0.161 (0.061

. DIFFERENCE BETWEEN THE PROFILE AND RULK AERODYNAMIC DERIVED PARAMFTER VALUES AS COMPUTED VIA THE STANDARD DEVIATION FROM EITHER TMF
ABOVE WEIGHTED COMPOSITE VALUE OR MEASUREMENT UNCERTAINTY VALUE (WHICH EVER ABSOLUTE VALUE IS LARGER). ALL VALUES ARE
LISTED IN PERCENT DIFFERENCE AND ARE cur-:

GRAD.RICH. Z/L MOMENTUM LATHEAT SENHEAT SRY RAD. TOTAL HEAT ROSEN FRICTION SCL.SPEC RCL.POT. ROUGH. DRAC
NO.AT G0m AT IBM FLUX FLUX FLUX FLUX FLUX RATIO VELOCITY HUMIDITY TEMP. LENGTH COEF.

3RI 28k 52 192 262 02 202 (2Z 32 192 40 52 t7%
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MARINE SURFACE LAYER MICROMETEOROLOGICAL EXPERIMENT

NAVAL RESEARCH LABORATORY
AT MOSP HERIC PHYSICS BRANCH

MARINE ATMOSPHERIC RESEARCH STATION
SAN NICOLAS ISLAND, CALIFORNIA

.. MICROMETFOROCICAL DATA * t

RUN NUMBER: 7905031700 PRINT DATE:- It JUN 19ROS TART TIME: 17: 5:11 P 5T DA TA SAMPLING RATE (ALL CHANNELS): 6/Min
E ND T IME: 1 7: 35: 11 POT DATA AVERAGING PERIOD; S0 Mo.
START DATE: 3 May 1979 (DAY 123: NOMENCLATURE: bOUPPED LEVEL, 2-LOWER LEVEL

ANALOG CHANNEL RAW DATA (AVERAGE SIC):

No.0 No.0) No.02 N-.03 No.04 N-.05 No.06 No.07 No .'a No0
VOLT.-REF.A TEMP STRUC.I TMP SYRUC.2 DEW POINT) DEW POINTS WIND SPEED) WiND SPED AR -PRES.? SRI SRAD. WIN IR..

6 .2114 0.0 00 0.000 4 .900 4 .912 31.99), 3..13 S .0J7 1.094 4.961

N-.11 Aol N.-1N.2 N-.14 N.5 N.16 No.17
(OL TTM CFREQUENCY AC VOLTAGF MANUAL FLAG ZLRO REF. SPAR E A SPARE B SLT.REF.D

4.121J 3 .09 2,540 0. 000 ..01J 0.0 0 0.0 a 6.204

" DlrITAL CHANNEL RAW DATA (AVERAGE): ESCARPMENT DATA, FIELD CALIBRATION AND WIND SPEED ESCARPMENT CORRECTIONS:

No.)I N.? 2IPWIND HEAR UPWIND L-AND DPIECAL DPSFCAL WIDE CAL WSIEC WOSEC
AI R TEMP.)I A IR TEMP.? HEIGHT/LENGTH PATH(MeesL (Volts) (Volts) (Volts) (Coeff.) (Cee ff.)
14)) 12343% 14211 124580 0.183 95 -0.009 0.00T ..100 0. 992 0 .952

" SYSTEM HOUSEKEEPING PARAMETERS TRANSLATED INTO ENGINEERING UNITS:

MANUAL FLAG ERROR COUNT DATA PASE SOLT.REFIDES VULT.REE.DES ZERO REF.IEV AC VOLT.FLUS AC FREQ E LUX AC VOLTAGE AC FREQUENCY
(Nos.,cans) (Nosrans) ( Noscns) ALNo,).I05V) B(No.).RRSVT )Np. ) .002V) (No0.)SV) (NeLOIN.) (SAC ) IH )
0 U 1 80 0 0 5 I 0 115.4 5 9.81

" ObSERVED MICROMETEORULOGICAL PARAMETERS (INCLUDING THE ABOVE CAL. AND ESCARPMENT CORRECTIONS) TRANSLATED INTO ENGINEERING UNITS:

AlR TEMP.) WIND S1PEED) DEW, POIT YEM.STRUC.1) WINO DI. AR.PRES.I SET RAG. BOLE WT TEMP MEAN AIR TEMP
(Celoon )Mte r (Celsoos) LIe.oM- 2/3L (Deg.Troe) (Mo1lobar) (WatteS (12I IC.1 ... L0 L(eloon)
17.344 769 P NO DATA 313,7 1 0115,1 7 -SE 0t2 13.761 285.561

AIR TEMP.? WIND TREED? DEW POINT? TEMP.STRUC.? TIDE TABLE BAR.PRES.2
(Cels...s) L(er/ec L -lso) )XReI' IM -2/3) (Meteor MILL (Millibar)
12.45R 7.31 a. 91 NO DATA 0.21 11016.27

" CAL CULATED MICRL3METELLNOLOGICAL PARAMETERS:

HEIGHT, 21 POT.TEMP.) VTR.TFMP.I S.PLTTTEP.1 AIS.HUMID.l REL.HUMID.1 OPEC.HUMID.) VAP PRES. I.SAP.PREI.I REF.INDES I
( Me ter) (Celsoo s) ( Llios) (CelIoos) LK Q/ .3) ( P rcentl (Eg/Eg) (Mollibar I(Millibar) )Rel-oM-S/3)
10B. 35 17.573 13,567 13.747 R .693E-03 79.73 7.047E-03 11 .453 1 4.3653 NO DATA

HEIGHIT, Z2 PITT.TEMP.2 STR.TEMP.S V.POT.TEMP.2 ARS.HUMID.2 REL..HU.MID.S SPEC.HUMID.S VAP.PRED.? S.VAP.PREI.2 REF.INDES 2
(Meer) '.esoL ~ lon L .esos) E/3 Pret LE/EQ) (.oIls.a(C (Milloia x 1e. M-2/3)
9.20 22.548 13.682 13.773 8.703E-03 79.18 7I.OSE-53 10.472 14.4R9 NO DATA

0CONTINUED BELOW

PRINT DATE: I1 TUN I9RR
RUN NUMBER: 7905031700 MARINE SURFACC LATER DATA SAPL ING RATE T ALL CHANNELS): 6/Moe
S TART TIME: 17: 5:10 PIT NeOL MI CROMETE OR OLOGY DATA AVERAGI NG P ER IOD: 31" Mon
START DATE: 3 Moy 197 9 (DAY 123) SAN NI COLAS ISL AND, CAL NOMENCLATUORE: T UPPER LEVEL, S LOWER LEVEL

oPROFILE CALCULATIONS BASED ON ABOVE OB-SERVED AND CAL.CULATED VALUES )DOSINGER,1973):

FLUX PARAMETERS PROFILE ILOPES

SYMBOL ITY )0Up,-DOWNL SCALING PARAMETERS PARTIAL DERIVATIVES Lo-INCR.WITH HEIGHTL

CRAD.RICHARDSOIN NUMBER MOENUMLUS FRI1CTIONECLOCITY GENERAL EORM:DN/DZ= GENERAL FORM: 'N'SLOPE'IL.SaD1, .- li n tI . I (Nt/eS) ( 'te.s/sc) ITNI-NSI1/ILnLZ1/21o I(LnZlI-PSI)-)Lr.Z2-P SILI/
-0.051 AT GMH -a 3RE-O02 2,637E-01 (21022Z 2)1/21 INI-N21

GEOMETRIC MEAN HEIGHT HUMIDITY.PiUT SCALING SPEC.HUMD. N-WIND SPEED,(/sec) N-WN SPEED (H/tec)
(motor) GMH-)2102221/2 LKq/sec 2o) LEN/EM) 2-HEI (Metro ZoHEIGHT (8) Vert.Aos
12.99 2.26F-05 -6.961E-S5 DWS/DZ- 4.30E-O2 FP11.51

?/L At GMH EMINHENT PLUSXOSOE- 
I5ER

-0. 062 LWa tt s/1m2 SCALING POT. TEMP. NSPEC HMIDITY (ER9/EM) NISPEC.HUMIDITT (:IEQ

IE I Z loL7HIGT(ees HEIDNTH (M) Ljet.9o

l/L At 10 METERS -. 16RE-.2 DSH/DZ- -APSE-lb PSI-PS12
-0S 0 413 IEN, HEAT FLLLS S SLOPE- -7.77E 03

(Watts/n)
1/LOAY 2) 7.IE IS ROUGHNESS LENGTR N:PO.YEMP.LKelsio) NPOT.TEMP.OloInL
-S. I (Mtes 2HEIGHT (Meter.) 2-HEIGHT (ML Voetco

SET AND SOLAR HEAT FLUX 4.952E-XS DPF/DZ- -2.77E-03 PSI-PSI?
Z/L AT 22 (WattIs./.P, PTR SLOPE- -2.5RE 01
-R.5044 -1.53E 02

DRAG C-o. It t0 METERS N LO TEMP.STRUCL(K.M-2/3)
MON IN-OBUEHOV LENGTH TOTAL NEAT BUDGET FLUX L(ooesooo'.n ) 2-HEI GHTI (M) Vert Ron
(Meteo L. Wotts/tSI I.49?. (3 PSI-NONE
-2.094E 82 -8,96E RI CY? SLOPE-NO DATA

PSI) AT 2): R244114 BOWER RATIO
PSIT AT Z22 D.138861 Lno ad 1 s)
PS 12 AT Z21. 1.1 55876 0.127
PS 12 AT 72- 0.867491

o GENERAL CONSTANTS: MISCELLANEOUS

So)N RARMAN GRVTIO PROF ILE PROF ILE R utE BULK
O(NSTANT ACCELERATION YURPRANDTL TOR.SCMIDT SE N HE AT MOISTL)RE AIR DE NSITY
(M. nsotsJ TM/sec 2) NUMBEFR NUIMBER TtIRANT(F.(O0EE. TRARSP,COEF. IKj/.sS)
a.4 9.7 9597 R.74 0.74 0.92E-03 I .31E-RI 1.2341

o GI ERAL NOT";: AIR SPECIFIC NEAT
Acera9 ontaoo *reeedfo nosreont oF Profole Slope and/or Partial Deroat19 LTRI MRe)Coepotatoen .. eroted by, norte oF It. IE

SN) -SN?,-0/- O8N3 Eq/Elq. WATER EAT.HEAT VAP.
(Ica ,../RQL

5 9031E 0S
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RUN NUMBER: 7905031700 MARINE SURFACE LAYER PRINT DATE: II JUN 1980
START TIME: 17: 5:10 PST NRL MICROMETEOROLOGY DATA SAMPLING RATE (ALL CHANNELS): 6/Min
START DATE: 3 May 1979 (DAY 123) SAN NICOLAS ISLAND, CAL DATA AVERAGING PERIOD: 30 Ah

* ESTIMATED MICROMETEOROLUGICAL PARAMETERS AT IFN METERS,

AIR TEMP. WIND SPEED DEW POINT TEMP.STUC RARPRES. BULK UT TEMP AIR-WT TEMP POT-WT TEMP VIR-WT TEMP V.POT-WT TEMP
(CelsiUS) (Meter/see) (Celsius) oKel.XM-2/3) (Miilibar) (Celzus) (Kelvin) (Kelvin) (Kelvin) (Kelvin)
12.444 735 9.9, NO DATA 1016,.17 13.761 -1.316 -1.21a -0.092 a.0Db

HEIGHT POTTEMP. VIR.TFNP. V.POT.TEMP. ARS.HUMID, REL.HU0D. SPEC HUMID. VAP.PRES. S.VAP.PRES. REF.IDEK
(Metes) (Celsius) (Celsi..) (Celsive) (Kg/.3) (Percent) (Kg/Kq) (Millibars) (Millibars) (Iel..N-2/3)
10.00 12.542 13.669 13.767 8.702E-03 79.24 7.051E-03 11.47a 14.475 NO DATA

BUlK AERODYNAMIC CALCU)ATIONS BASED ON ABOVE ESTIMATED VALUES AT TEN METERS (FRIEHE ET AL,1978):

INFERRFD FLUS PARAMETERS INFERRED INFERRED MEAN VERTICAL
SIABILITY (-!UP,--DOWN) SCALING PARAMETERS VELOCITY COVARIANCE MISCELLANEOUS

GRAD.RICHARDSON NUMBER MOMENTUM FLUX FRICTION VELOCITY WITH LONG. VELOCITY AIR DENSITY
(c-Stvbte,-Unstae) (N1/2) (Meters/see) (Meter2/sec2) (Kg/.3)
-0.106 AT GMH -7.45E-02 2.456E-R1 -6.032E-02 I.2342

GEOMETRIC MEAN HEIGHT HUJMIDITY FLUX SCALING SPEC.HUMID. WITH ADiS. HUMIDIIY AIR SPECIFIC HEAT
iMeter) GMH'(ZInZ2f)/2 (Kg/sc .2) (Kg/Kg) (Mete Kg/sec c3) (ITcal./Kq Kel.)
12.99 3.13E-05 -1.033E-04 3.131 -I5 2.415 2E O

Z/L AT GMH LAT.HEAT FLUX SCAL. IG POT.TEMP. WITH POTTEMPERATURE WATER LAT.HEAT VAP.
-0.123 (Watts/n2) (Kelvin) (Meter 0.1./"ec) (ITX.I,/'K)

7.74E I1 -4.170E-52 1.024E-R2 5.9028 0
Z/L AT 10 METERS
-a.a95 SFN.HEAT FLUX ROUGHNESS LENGTH VAP.PRESAT WT LEVEL

(..tts/f2) (Meter) (Millbar)
MONIN-OBUKHOV LENGTH 1.28E 01 3.750E-05 15.794
(Meters)
-1.054E 02 SKY AND SOLAR HEAT FLUX DRAG COEF AT 10 METERS ARS.HUMIDAT WT LEVEL

(W.ttIs'2) (DOvaensionless) (Kg/ 3)
-1.53E 02 1.115K-03 1.193E-02

TOTAL HEAT BUDGET FLIX SAR.PRES.AT WT LEVEL
(Wat s .2) (Millibar)
-6.25E RI 1017.37

BOWER RATIO
(no units)
0.165

. OFASUREMFNT ERROR ANAYSIS OF PARAMETERS LISTED IN PERCENT MEAN ERROR AS COMPUTED FROM CONSTITUENT MEASUREMENT ACCURACIES.
TOP ROW ARE PROFILE ERROR VALUES AND BOTTOM ROW ARE BULK AERODYNAMIC ERROR VALUES. ALL VALUES ARE APPROXIMATE AND ARE " ot-":

GRADRICH. Z/L MOMENTUM LAT.HEAT SENHEAT SKY RAD. TOTAL HEAT BOWEN FRICTION SCL.SPEC SCL.POT. ROUGH, DRAG
NO.AT GM. AT ION FLUX FLUX FLUX FLUX FLX RATIO VELOCITY HUMIDITY TEMP. LENGTH COEF,

1413 141% 127% 173% 105% 5% 45% 278% 64% 109% 41% 84X 127%

171% 171% 46% 40X 99% 5z 14% 139% 23% 63% 122% 43% 40Z

. CONTINUED BELOW

RUN NUMBER: 7905031700 MARINE SURFACE LAYER PRINT DATE: 11 JUN 1980
START TIME: 17: 5:10 PST NRL MICROMETEOROLOGY DATA SAMPLING RATE (ALL CHANNELS)i 6/Min
START DATE: 3 May 1979 (DAY 123) SAN NICOLAS ISLAND, CAL DATA AVERAGING PERIOD: 30 M-

- COMPOSITE PRUFLE AND BULK AERODYNAMIC DERIVED PARAMETER VALUE WEIGHTED AS A FUNCTION OF THE ABOVE RESPECTIVE MEASUREMENT ERRORS
WITH THE LOWER LIMIT OF THE CORRESPONDING MFASUREMENT UNCERTAINTY INDICATED IN I ]:

FLUX PARAMETERS
STAIIT? +UP,-±DOWN) SCALING PARAMETERS

GRADRXCHARDSON NUMBER MOMFNTUM FLUX FRICTION VELOCITY
(_-Stabl., -Unstable) (Nt/ni) (Metrs/See)
-0.076 O.OI AT CNH -7.75F-02 (6.0E-021 2.504E-01 16.0E-02)

GEOMETRIC RFAN HEIGHT HUMIDITY FLUX SCALING SPECHIUMID.
(Meter) GMN=)ZIeZ2)I/2 (Kg/sec n2 (KgRkg)
12.99 2.97E-05 IR.I-061 -9.092E-5 (3.08-151

Z/L AT GMH LAT.HEAT FLUX SCALING POT.TEMP.
-0.090 1.021 (Watts/n2) (Kelvin)

7.33E 01 12.RE8011 -2.670E-02 12.E-02)
Z/L AT t0 METERS
-0.069 (0.02) SEN.EAT FLUX ROUGHNESS LENGTH

(Watts/cl) (HeltrS)

MONIN-OBUKHOV LENCTH I.IF 0 13.DE4001 4.158K-05 16.0E-051

-1.44RE 02 SKY AND SOLAR HEAT FLUX DRAG COEF.AT 1 MFTERS
( Wets/ni) (Meters)
-1.53E 02 l2.0E011 t.20)-:' 14.0E_041

TOTAL HEAT BUDGET FLUX
(Wetts/2)
-6,90k 01 I3I.FTCRl)

BOWER RATIO
(no units)
0.152 10.08)

DIFFERENCE BETWEEN THF PROFILE AND BULK AERODYNAMIC DERIVED PARAMETER VALUES AS COMPUTED VIA THE STANDARD DEVIATION FROM EITHER THE
ABOVE WEIGHTED COMPOSITE VALUE OR MFASUREMENT UNCERTAINTY VALUE (WHICH EVER ABSOLUTE VALUE IS LARGER), ALL VALUES ARE
LISTED IN PERCENT DIFFERENCE AND ARE "4r-":

GRAD.RICH. Z/L MOMENTUM LAT.HEAT SREN.HEAT SKY RAD. TOTAL HEAT BOWEN FRICTION SCL.SPEC TCL.POT. ROUGH. DRAG
NO.AT GMH AT 1OM FLUX FLUX FLUX FLUX FL UX RATIO VELOCITY HUMIDITY TEMP. LENGTH COEF.

36% 34% 8% 172 281 0% 22% 13x 4z 19% 42% II% RS1

C END OF DATA RIm 129



MARINE SURFACE LAYER MICROMEFTEOROLOGICAL EXPERIMENT

NAVAL RESEARCH LAB1ORATORY
ATIMOSPHERI C PHYSICS BRANCH

MARINE ATMO SPHERIC RESEARCH STATION
'SAN NI COLAS I SL AND, CALIFORNIA

. . .0I MICRGMETEOROLOGICAL DAT Ac . .-

RUM NUMRER, 7905031730 PRINTSDATE; 11 JUN 1980
START TIME: 17:35:20 PSI DAT SAMPLING RATE (ALL CHANNELS): 6/Mon
END TIME: IA:3 5 :10 PST DATA AVERAGING PERIJOD: 30 Ron
STRTY DATE 3Ny179 (DAY 1231 NOMENCLATURE: I-U9PER LEVEl , 2-LUWER I FUEL

" ANALOG CHANNEL RAW DATA (AVERAGE USC):

N..00 N.01 No.02 N..03 No.04 No.05 No.16 No.0? No0 N1.
VOLT.REE.A TEMP.STRUC.1 TEMP.STRUC,2 DEW POINTI DEW POINTS WIND SPEEDI WI ND SPEED? BARERES. .2( RAIN)D WI ND D'R

6.2 05 0.001 01001 4 .91 1 4 .920 4. 06Y 3. 978 5.0 1? 0.071 4.926

No.'1 No.") No.12 N.,13 No-14 No."': No.16 No.17
BULK ST TEMP AC FRESUENCY AC VOlTAGE MANUAL FLAG 7FERO1 REF. SPARE A SP A RE B VO LT.R!EB
4. 079 3,810 2.5358 0.001 0 .001 0.0 51 0.0 00 6.20,

" DIGITAL CHANNEL RAW DATA (AVERAGE): ESCARPMENT DATA, FIELD CALIBRATION AND WIND SPEED ESCARPMENT CORRECTIUNS;

No1 No. UPWIND NEAR UPW IND LAND VPIFCA( DPRELA. WTRIFLAL W5SIELfLL
A;ITEMP.I AIR TEMP.? T(er, 0' soHIGHT/LENGTH PATHMters, (Volt, (Volts (Volts: (CoefE 1: :ef .(
1411 123345 1421 124460 0.103 95 -0 .0 09 0.00 00. 0.992

" SYSTEM HOUSEKEEPING PARAMETERS TRANSLATED INTO ENGINEERING UNITS;

MANUAL FLAG ENROR COUNT DATA BASE VOLI.RR.F.SEV VOLYSFF .0EV ZERO REF .0EV AC: VULT ELUS AC FEESYLSO AC V(ULTAUjF AL YRES(I(NCY
I~sas Nsas) (Nos cans A(No.(.0D5V) B(No,(.105V( (4o.002V)U ONo.(5V( (Nol)IHo) (UC) (Ho

I 0 50 50 1 505.4 ',9.81

o OBSERVED MICR)TNETEOROLOGICAL PASAMFTERS (INCLUDING THE ABOVE CAL. AND ESCARPMENT CORRECTIONS) TRANSLATED INTO ENGINEERING UNITS.

ACI EMP.1 WIN),SPEEDI DES POINTI 1EMP.STRUC.1) WIND DI1R.) BAR.PE1 SOY R1tAT.) DULYK WTI LOP MIAN AIR (EMP
Ceso) (Meter/ser) (CeIsoosI OK eI xoM -2/3( (Deg.Tre (Mill obarI (Watt/n.?) (Celso-s: "I'"on

1?1335 7.64 9.01 MO DATA 312. 1015.0 -1.14E 02 13.719 285.t.)

AIR TEMP.? WIND SPEED? DEW PONT? TEMP STR UC.? TIDE TABLE BAR.PRES.?
(Celsios) (M.ee/ten) (Ce ss (K 1 .oxM-2/3) (Meter TOLl (Millibar)
12.447 7.46 9.00 NO DATA 0.2 0 10 6.20

ot CALCULATED MICRL.IETEOR0LO(IICAL PARAMETERS:

HEIGHT,1I PGT.TEMP. VIR.TPMP,I U.POT.TEMP.I ABS.HUMID.I REL.HUM01D.I SPEC.HU(ID.l VAP.PRET.I SVAP.PRES I REFINDES I

(Mees I (CelIosI CCIelos) (CelIs (Ogl/e3) (Pornet l g/Kg (Mo'l tar (Mlor 1Re.oM203:
1873 12 .5 14 13.563 137743 8.732E- 03 80.14 7.08.E-.3 11.5051 14.356 NO4K DATA

HEIGHT, 72 POT.TEMP.2 VIRIFMP.2 VPOY.TEMP.2 ABS.NUMID.D REL.HUMID.T TPEC.HURIO.2 VAP.PRES.2 SUVAPPRES.2 REF IRIOLS 2
(Meters) (Celsios) ICelsoos) (Celsoos)p ( Kg/.M) (Percent) (Kg/Kg) (Moloobar) (Mo112br (,.eItM-'3:
9.20 12.537 13.675 13.765 8.730E-03 79.468 7.073E-03 11.507 14.478 NO DATA

*CONTINUED EFLOW

PRINT DATE: It JUN 1980
RUN NUMBER: 7905031730 MARINE SURFACE. LATER DATA SAMPLING RATE (ALL CHANNELS): 6/Mon
STAR T T IME: 17:35:20 PST NR L MI CROMETEOROLOGY DAT A AVE RAGING PER IOD;7 3Da MIn
START DATE: 3 May 1979 (DAY 123) SAN NICOLAS ISLAND, CA). NOMENCLATURE. I UPPER LEVEL, 2 LOSER LEVEL

*PROFILE CALCULATIONS BASED ON ABOVE OBSERVED AND CALCULATED VALUES (BUSINGER,19731:

FLUS PAR AMETEOS PROFIOLE S I (OPEN
STABI) ITT YOP,-DOWN) SCALING PARAMETERS PARTIAL DERIVATIVES (n=INCR.WITH HEIGHT:

GRAD.RIGNARDOON NUMBER MOMENTUM FLUD FRICTION VELOCITY GENERAL FORM;DN /D7- GENERA FORM; R'SLOPE=
(o.StabI,--Unst.bIe INt/t2l (Me ter s/ten ) I (NI-N2)I /ILn( Z1/72( ). )Ln71 -PSII-YLnZ2-P T 1)l/

-0.04 AT MMN -M.ISE-02 2.57E0 (70 2(12 IN2

GEOMETRIC MEAN HEIGNT HUMIDITY PLUS SCALING SPECHUMS. N=WIND SPE ED, IM/ten) N-WINDMSEED OR/te)
(Mete) GNH-171s72)I/2 (Kg/sen elI OKg/Kg) Z-HEITH ( Meters) 7-HEIGHT (M) tAo

299 2.20E-I5 -6.932E-05 OWS/DZo 4.22E-02 PI PS I
US SLOPEF 1.56E 00

7/L AT CNN LAT.NEAT FLUXS
-0. 059 (Watts/c?) SCALING POT. TEMP. N.SPEC.HURIDITT (Kg/Kg) R=SPECHUMID0TT (Mg/Kg)

5.I3 S of I TRloio) 7-HIGHT (Metrs Z;HEIGAT ON) VettAtos
Z/L AT 10 METERS - I.957E-02 00Mb?. -R.92E-06 PSI-PSI?
-0.0a45 SFENHEAT EL((S SM SLOPE- -7.ROE 03

OI/L AT 71 6.25K 550 ROUGHNESS LENGTH NPO.EP(eon R=PO).TEMP.:Oelootn(
13(Reters 7HEIGHT (Meters) ?~EICHI MVetAo

SKY AND SOLAR NEAT FLUX 4.484 E-05 CPT/D- -2 .52?E03 PSI-PSI?

7/L AT 72 (Wet ts/c?) PYK SIP= -2 70,E 01
-0.0 42 _1.1 4E 0 2

DRAG COEF..ATs I METERS N.LnTE MPSTRUC'.(Ktc.-23(
MOMIN-OBUR HOV LENGTH TO'AL NEAT BODGVT FLUX (Ioenons( Z-HEGHT, (MR) V.r Nt
(Me ters) (Watts/c?) o.03 do PI-NONME-2.207E 02 -5.39E 01 CT? SLOPE-NO DATA

PEII AT 70- 0.234370 BOWEN RATIO
PollI AT Z2o 0.132761 (no onits)

P8S1 2 A T 21. 0 .1 49389 0.116

P..12 AT 72- 0.98281 7I GENERAL CONSTANTS: MISCELLANEODUN

VON KARMAN GRAVITATION PROFILE PR OFILE BLIO X BU KCONSTANTI ACCELERA II ON TORPRANDTL TUR.S;CNMIDT SEN NEAT MOISTURE AIR DENSITY
(N anits) . ~ P (/.1 (N/se 0) NURER NUMBER TRANSET (OFF, IRANSE.COEF. (K/c)
0.4 9 .7959 0.74 0 .74 0.92F-03 I.3 2E-03 1.2339

. GENERAL. MOTE.:: AIR SPECIFICHEAT
Ancoranp lieitation eoceeded for measorecent of Profote Slope and/or Partoal Derooatone. (ITnal/E e.
Ceepotto enocted by insertion cof;413E1

ONI-OHlo */- DBE1-3 OglER. SATER LATHMEAT (lAP.
(I na I /RKg)I
5.9031E 0!,

0CONTINUED ON NET PAGK 
130



RUN NUMBER: 7905031730 MARINE SURFACE LAYER PRINT DATE: II JUN 19R

START TIME: 17:35:20 PST Ng MICAOMETEIAROLOGT DATA SAMPLING RATE (ALL CHANNELS): 0,/Mln

START DATE: 3 May 1979 (DAY 123) SAN NICOLAS ISLAND, CAL DATA AVERAGING PERIOD! 30 Mi.

- ESTIMATED MICROMETEORLOGICAL PARAMETERS AT lEN METERS:

AIR TEMP. WIND SPEED DEW POINT TEMPITRUC. DARPRES. BULK WI TEMP AIR-WT TEMP POT WT TEMP VIX-WI IMP V POT-WI TEtP

(Celsius) (Meter/sec (Celsus (Eel. MM-2/3) (MlliSbr) (Celsius: (Kelvin) (Kelvin) (Kel.e (Keliln)

12,433 7.51 9.0. NO DATA 1016.10 13.719 -(.2S6 -1.188 -0 05 0.40

HEIGHT POT.TEMP. VIR.TEMP. V.POT.TEMP. Abe.HUMID. ELHUMID., PEC.HUMID. VAP PRES, S.AP PRES. REFINDEX

(Meters) (Celsius) (Celsius) (Kg/ Pt) (Kg/Kg) (Nil11barsU (Mi1I(Ears( (Kel.M-2/3)

I00 1 2.531 (3,66 13.760 a.731E-0T 79.56 7.074E1_3 IT.507 14.463 N) DATA

e BUIK AERODYNAMIC CALCULATIONS ASD ON ABOVE ESTIMATED VALUES AT TEN METERS (FRIEHE ET AL,(978):

INFERRED FLUX PARAMETERS INFERRED INFERRE) MEAN VERTICAL

STABILITY I+NUP,-)DGN SCALING PARAMETERS VE(.OCIT COVARIANCE MISCELLANO.OLuS

GRAD.RICHARDSON NUMBER MOMENTUM FLUX FRICTION VELOCITY WITH LONG, VELOCITY AIR DENSITY
(+tSf.ble,-Untf.bI) 0Rt/e2( (Me er/ser) (MeterS/neCI) (KQ/nJ)

-0.097 AT GMH -7.83E-02 2,51E-01 -6.347E-02 1.2342

GEOMETRIC MEAN HEIGHT HUMIDITY FLUX SCALING SPEC.HUMID. WITH ABS HUMIDITY AIR SPECIFIC MEAT

(Meto) GMH=(ZIeZ2)I/2 (Kg/sec n2) (Kq/Kg) (Meter Kg/sec m3) (ITcaI ./Kg Eel.)

12.99 3.14E-05 -1.0_E-04 3,I38E-05 2.4 15E 02

Z/L AT GMH LAT.HFAT FLUX SCALING POT.TEMP. WITH POT.TEMPERATURE WATER LAT.HEA VAP.

-0.114 (Warts/nP2) (elen) (Mee.r Kelsec) (IT. 'I/K/)

7.76E OI -4.052E-02 1.021E-02 5.902XE 05

Z/L AT 10 METERS
-U.Uas SINHEAT FLUX ROUGHNESS LENGTH VAPPRESAT WT LEVEL

(Wotts/n2 IMet1rs> (Mtjltb.a)
MONIN-OBUKHOV LENGTH 1.27E 01 4,147E-05 05.751

(Motors 0

-I.142E 02 SKY AND SOLAR HEAT FLUX DRAG COEFAT I0 METERS ARS.HUMID.A WI LEVEL
IWatts/n?) (Thennionle u (K

8
/n3(

-1.14E 02 1.126E-03 1.190E-62

TOTAL HEAT BUDGET FL((X DARPRESAT WT IEVEL
(Wtt./2) (Mil ibSar)

-2.42E 01 1017.30

BOWEN RATIO

S .164

MEASUREMENT ERROR ANALYSIS OF PARAMETERS LISTED IN PERCENT MEAN ERROR AS COMPUTED FROM CONSTITUENT MEASUREMENT ACCURACIES

TOP NOW ARE PROFILE ERROR VALUES AND BOTTOM ROW ARE ULK AERODYNAMIC ERROR VALUES. ALL VALUES ARE APPROXIMATE AND ARE

GRA.R0CH. Z/L MOMENTUM LAT.HEAT SENEAT SKY RAD. TOTAL HEAT BOWEN FRICTION SCLSPEJ? SCL.POT. ROUGH, DRAG

NONAT GMH AT IOM FLUX FLUX FLUX FLUX FLUX RATIO VEIS CITY HUMIDITY TEMP. LENGTH LOEF,

149% 149% 13% 176% I11% 6% 05% 2877 667 110 M5% ASS 133,

172% 172% 46% 41% I00X 6% (7% 141% 13% n4% 1;131 4% 40%

I CONTINUED BELOW

RUN NUMBER: 7905031730 MARINE SURFACE LAYER PRINT DATE; II JUN 1980
START TIME: 17:35:20 PSI NRL MICAOMETEOROLGOY DATA SAMPLING RATE (ALL CHANNELS). 0./Min

START DATE: 3 Kay 1979 (DAY 123) SAN NICOLAS ISLAND, CAL DATA AVERAGING PERIOD: 30 Nun

COMPOSITE PROFILE AND BULK AERODYNAMIC DERIVED PARAMETER VALUE WEIGHTDF AS A FUNCTION OF THE ABOE RESPFCTIVL NIASUREMENT EVASAS

WITH THE LOWER LIMIT OF THE CORRESPONDING MEASUREMENT UNCERTAINTY INDICATED IN I ):

FLUX PARAMETERS

STABILITY (+=UP,-DOWN) SCALING PARAMETERS

GRAD.RICHARDSON NUMBER MOMENTUM FLUX FRICTION VELOCITY
( sStabl -Unstabl e (Nt/2) (Metrs/sec)

-. 071 [0.021 AT .MH -7,9 E-O [6,0E1-021 2532E-01 (6,0E-12)

GEOMETRIC MEAN HEIGHT HUMIDITY FUX SCALING SPFC,HUMI,

(MeI) GMH-(ZI722)1/2 (Kg/sel itO (Kg/Kg)

10.99 2.96E-I5 UXE-RSI X.93;'E-05 l3,OF-OSI

Z/L AT CMH LATHFAT FLUIX SCALINGPOT TEMP.

-0.O84 10.01 (W"tt/2I) (Keluin(

7.32E T (2.E..11 -2.5 IE-X2 (2.0E-_02
Z/L AT t0 METERS
-0.065 10.0] SEN.HFAT FILX ROUGHNESS LENGTH

(W tI/n2) (Met-rs)

MONIN-OURHOV LENGTH 9.6RE 00 (3.0.E00I 4.209E-05 I60E-051
(Mters)

-. 541K 07 SE AND SOLAR HEAT FLUE DRA( COEF.AT I 0 KTERS

(Wtts/ (I sntnrs(
-1 14E 02 1(2.0E+01I I .lu U, (4,0E-041

TOTAL HEAT B(DGET FLUX

(Wetts/t2)
-3.1SF I1 T3,IF*011

FOUCN RATI)
(nn unt 1-,)

0,148 toDR)

o DIFFERENCE AETWFFN THE PROFILE AND RIltk AERODYNAMIC DERIVED PARAMETER VAI (LS AS COMPUTED VIA TH STANDARD DI(/IA(ION I(OM tI THIE THt

ABOVE WEIGHTED COMPOSITE VA) UF OR iAFASURFMRNT UNCERTAINLY VA (F (WHICH EVER ASOLUTE VALUE IS I ARGtR) At[ VA1 1'F) ARE

I DSTED IN PECE T DIFFERENCE AND AR '#or-"

GRAD.RICH. ZIl MOMENTUM LATHEAT SFNHEAT SKY RAD. TOTAL HEAT BWE N TRICTION SLI SPIT: SL POT R(1/.S IRA)

NO.AT GMH AT 1IM FLUX FLUX r UX FI UX F) IUX RATIO VEI OcII HUMIDITY I M NTH I:Of

35%3%% 2% (95 33Z 0% 54% 1 1% 465 3-

. END OF DATA RIM 131



MARINE SURFACE LAYER MICAOUEIEOROLOGICAL EXPERIMENI

NAVAl RESEARCH LABORATORY
AIOPHERIC PHYSICS BRANCH

MAR INE r (ISPHERIC RESEARCH SIA;IUN
SAN JOL AS ISI AND, CA, IFURNIA

. . . . MICROME EORUI OGICA DATA . . .

RUN NtlBE : 705U31ti l PRINT DAIE: I JUN T"c
START TIME: 1A; 5:20 PSI DATA SAMPLII. RAI {ALL LHANNfLS) b9::,

END TIME; IA 35:10 P'U DAIA AVRAGUING PENIIJ) 3 Mc:I

SIART DATE: 3 May 1979 (DAY 123) NOMENCLATIRE I-UPPER LLYLL , kat A LI>:'.

ANALO, (MANNL( RAW DATA (AVERAGE VDLI)

No.00 No.01 No.02 No."3 Nc .4 NO.15 Nc 0E No 07 Nc Ye '9 LV

VT' I .1E.A 1hP.STRIOC I TTmP.SIRIJC.2 DEW POINTI DEW POINT2 WIND CPEEDI WIND SPEI2 PAR PRE
L 

. 00 RA, WIND DIA

-.205 a000 0.0 , 4.924 4.934 4.349 4 247 01 1F 4 H45

14. I OI1 Ao.? No.No No 14 No.!!, No.15 Nc 2
IIJL K WT TEP AC F:REUENCY AC VOLTAGE MANLIAI FLAG /PRO REP. SPARE A SPAuE B v0 U RI F

4 031 3.80 :".5j 0,0 o 0.O0 0.001 0.00! i, 21u-

ftDI ,TYAL LciANNFL RAW DATA (AVERAGEU: ESCARPMENT DATA, FIELD CAL IBRATION AND WIND SPEED ES-ARPMLNT LRIJLLTIO-',

Nc! N}.2- UPWIND NEAR UPWIND LAND DPFCAL IPP',." WIll(AL ,S!!. w1:.
AIR TEMP. I A!R TEMP.' HFI.HT/LENGH PATH(Meter) (VolTs (Volo,) (Toll, r. eel I 11o.-H

1411 121330 141,1 12215134 0.157 99 -0.009 0.00a o 000 '' I, 0'

o 50i5)0M HOOSEKTEPING PARAMf TERS TRANSI ATED INTO ENCINE ERING UNITS:

ANUJAI FLA; ERROR COUNT DATA DASF VOLT.REFDLV VOLT.RFF.DEV LRF iE.0EV AC VOLT FLUX AC FLQ F' lIc Ac VILTAI I fl, FEEI-NLY
(No . ca N ' S CNo. nn) (Noscans) ITA(o,.005V) B(N. .)005V) (No, .002V) (No I)5V) (No 'IH) A1 19I
0 0 TAO I 0 0 0 0 lIT. 3 ',9 ATI

o OPSERVED MICAOMETEOROLOGICAL PARAMETERS (INCLUDING THE ABOVE CAL. AND ESCARPMFNT CORRECTIONS) TRANSLATE[, INTO EN.INLIRING- UNITi.

AIR TEMP. I WIND SPEUDI DEW PY)INTI TEMP.STAUC. I WIND DIR. BAR.PRS I SKY RAT. PUL WT If ME' M AN AIR TEMP~esousl TMetee/secl (CRlsous! lKe! .9-2/,) Deq.True) (Mollobar) (WaIt/ 2 C I e I I Ve1e11

12.133 8.39 9N09 O DATA 309.7 101S.15 -2.37E aI I 1 oWT 26 3,

AIR TEMP'.2 WIND SPEED? DEW PU-JINT? TEMPSIRUC.2 TIDF TA"LE BAR.PRES 2

(CelocosI (Me/stel (Ce.sIoc) (K e, M-2/3 (Meter MSLT (!Mo111sr)

.253 8.O1 9.09S NO DATA 0.18 101t.25

0 CAl CI)LAIF D MICROMEIEURULOI;ICAL PARAMETERS:

ALIGHT, PCI.TEMP.I VTR.TFMP.I V POTTEMP.I ADS.HUMID.I REL.HUMID.I SPEL HImID I vAP PRES S.vAP PREs.I E.INDE 1
,etrsI (C'e locs) (Celuocs) (Ce Iuoc/l (A/en)I (PrPent) 1R5/Nq) 0I, 11barI 19, I 0b-) eI M 2/3)

I&,02 12313 13 T7 13.547 R.782--03 91.62 - IISET 10 6 4 16 NO DATA

HET ZHT 2 1 1 PT.TEMP.2 VIR.TIMP.2 ,.PIT.,T NP.7 ARS.AOMID.T DFL R .9( 191.' YELL HU.I1 2 sAP PREY .AP EALS.L' AEE IN)I x
(Pet-er s) (Celsocs) (Celos) (Cesoos) l q/e3) IPerren ) oq/Aq( ('Kc Vh]jol :9)1019 h I 1 901,M-2/3)

9. 0 I_.344 114AM 13.S2B 7./USE-03 0.95 7 113E-03 I1 4 295 NT AT

" CONTINUED BELOW

PRINT DATC. TI JUN 19SF

RON NIIMIcER: 7915031800 MARINE SIJRFACE LAYER DATA SAMPLING RATE FLL I HANNFLS. lc/Mzn

START TIME: 18i 5:20 P, T NRL MICRUIMETEOROLOGY DATA AVERAGING PEW IOU 30 Mzn
START DATE: 3 May 1979 (DAY I3) SAN NICOLAS ISAND, CAL NOMENCLAIURE IIOPPER LVt, -LOWER I L'E I

• PROFILE CALCULATIONS BASED ON ABOVE OBSERVED AND CALCULATED VALUES (BIUSINGERc1973):

FLIX PARAMETERS PROFILE St 10'ES

STABTI ITY T+=UP, -=DOWN) SCALING PARAMETERS PARTIAL DERIVATIVES Io-INCR WITH HEIGHT)

L.RAD.RICHARDSON NUMBER MOMENTUM FLOX FRICTION VELOCITY GENERAL FORM.DN/DZ= GENERA. LORM: NSLOPE-

!o-Stable -=UnstaA"eI) (Nt/2) (Meers/eC) INI-N2I)I/ILn(71/72 I (LIZ1 -PSI )-I LnZ2-PF, I I V,
-a.068 AT CMH -9.59E-02 2. 30E-01 I2T.Z2:T/21 1 IN-N I

GOMETRIC MFAN HEIfHT HUMIDITY FLUX SCALING SPEC HIJMD, N-WIND PEES (M/sec) N-WIND SPEED IN'O I

(Meter! CM=I1zN2)I1/2 TKg/ceo e2) (g/Rg) ZcHEIGHT (Meters) HEI';IT (M) Vel' Hoc,
12,99 o2.r32-OS -7.tI.E-05 DS/DZo 4.11F-02 PSI'PIT

WS SLOPE
=  

1 521 00

7/L AT GMH LAT HEAT FLUX

-0.081 (WattU/1") SCALING POT. TEMP. N=SPEC.HUMIDITY (Kg/Ag: N-SPEE HUMIDITY (kgiq)
O.73E 01 (RelTcn) 1-HEIGHT (Meters) 7HEIGHT (M) VTroAll

I/L AT 10 MFTERS -?.733E-02 DSH/DZo -8.92-16 PST.P512

-5.06.2 !;N.HEAT PIJ TH 5ll)PEr -7.5SL 03
(Wit t ./00)

Z/L AT Z1 9.00E I0 ROUGHNESS LENGTH NOPOI.TEMP (Iel-on) N=POT.TEMP,(ceI1c)
-0.114 M Iter) 7-HEIGHT (MeTers) 7-HEIGHT (M) Vert -0 '

SKY AND SOLAR HEAT FLUX 4,99-05 DPT/D7= -3 4'E-03 PcUPSI2
Z/L AT 72 (Watt./rI) PIK SL)PE= -,SIFE TI

-0.057 -2.37E OI

DRAG COEF. AT IO METERS N LnTEMP STRUC, (kM Z131
MONIN-OPIFKHOV LENGTH TOTAL HEAT BUDGFT FLUX 1),nnensole% 7-HEIGHT (Ml Eec tAxls
Meteecl (WaTts/m?) 1 .34 uc PSINONE
-1.6RE 02 4.2DE 01 IP SL OPENO lATA

P611 AT I" T.D9StRT BOWEN RATIO

PSI AT 72, 0.173424 lno celt,)
PS2 AT 71: 0.192129 0,157

PSI2 AT Z2 a .109199

" GENERAL CONSTANTS: MISCELLANEOUS

VON RARMAN GRAVITATION PROFILE PROFIL.E UIK BULK
CONSTANT ACCELERATION EURPRANTL TUR.SCNMODr SEN HEAr MOSTURE AIR DENSITY
INo cnts) (N/ .e, 2) NUMBER NUMBER 1RANSF.COF. TRANSFCOPF. lKg/e3)

0.4 9.7959 0 .74 0.74 a .92E-03 1.3PE-03 I 2348

" LENER. NOTE ; AIR SPECIFIC 14EAT

AcursEy loeltatoe euoeeded for reeeor.n of Profole Slop. and/or Partial Derioate. (17¢al./Rq Kel 1
C Oop~ttl~oe co-~ttd NM Tosertoe e: .,415'40 02

S8I -S02 I/ .O80-3 g/
q
g

,  
WATER LATMHEAT VAP

FITc I 'Ag)

" CINTINUED ON N x PAGE 132



RU NPER 790503,160 MARINE SURFACE LAYER PRINT DATE: It JUN 190
STARTTTIME: ITT Si Pt, NRA MIENOMETEU)ROLIOY DAA AMPLING RATE (ALL. CHANNELS): b/Pin

START DATE 'I My 1979 DAY 12.1 SAN NICOLAS ISLAND, CAI- DATA AVERAG ING PER lED: !X PinM

ESTIMATED PILRI(PETEUR0LOGICAL PARAMETERS AT YEN METERS:

AIR TEMP WIND SPEED DEW POINT TEMTDTIRUG. ItBAR PRES.' BOCK WI TEMP AIRWITMP T-WITM VI-W. CM V.POT-4,T TEMP
Cesu) (A.te/s_'(I(Cea i. %I (K Il iM-2/31 (Millibar I(Celsiis (Kelin) (KIn)1,II (Keliin)' (Kel1n

(2.23 '1 8 06" 9.08 NO0 DATA 1016.15 13.673 L.43 -133 -.. -0.10o2

HEIGHT P01.1099 VIE) TEMP. V.PUT.TEPP. ARS.HUMID. RE'L.HUMID. SPEC.HUM1D. VAP.PRES, S.VRP.PRES. REF.INDEX
metor, 4C.lsi1. (C l.i.) (Celsius) (Kg/PT)O (Percent) (Kg/Kg) (Millibars) (MiIlibars) RIeM23
( 0 .0 1 2.3 3) 13.473 1 3,571 S. 7R8GE-I RIOT 7 .ITTE-1_3 1 1.57 1 14.280 NO0 DATA

BULK AERODYNAMIC CALLS) ATIONS BASED ON AROSE ESTIMATED VALUES AT TEN METERS (FRIEH. ET RL,1978(:

INEE"RREII E(th PARAMETFES INFERRE1DMT INFERRED PEARN VERTICAL
STABILITY (. UP,- DOWN(I SCALI NG PARAMETRS VELOCITY COVARIANCE MISCELLANEOUS

GKAD.RIUHAKDSON NUMBER MOMENTUM FLUX FRICTION VELOCITY WITH LONGr VELOCAI AIR DENS;ITn
.nStDa . antuleI (Nt/n?) (PM . M 21s/e ( (Pn e2L (Kgq/n )-0 01 AT GMH -Y32E02 277-T-7.5480 -02 E ..5

GLoMETRIC ME AN HEIGHT HUMIDITY FLUX SCALING SPEC HUMID. WITH AS, HUMIDITY AIM SPECIFIC NEAT
(Meter) rGML4=(Z1e?(I/? (Kg/se: .2) ( gg (Meter Kg/se m3T) I ca I./g Rd I I .)
12.9? 3.28E.-I -9. 6521,-DI 3.275E-05 245E1

Z/L AT GMH LAT HEAT FLUX SCALING POT.TEMP. WITH POI.TEMPERATUR0 WATER LAT.HEAT VAT.
-0O1l0? (Wa tts/t2( 1Rn 1'v 1 (Peater (e /e,) (11ca./ Kg)

R.1lE UT -4.341-.2 I.191E-02 5.9039E 05
C/t .0) 10 PLEfRS
-0. 079 (N.HEAT FLUX ROUGHNESS LENGTH VAP.PRES,.NT WY LEVEL

(WRtT 6/, ) ( meters) (I ll ibdr
MONIH-ORUKHSV LENGTH (.490, 01 5.792E-O5 1 5.70 4

-(.2690 02 SKY AND SLRHEAT FLUE DRAG COCEA1T 111 MEYERS ARS.RUM IDRY WT LEVEL

Wts/n?)1 (1) AInen Iine (Kg/tnT
-P. 37E III I.162F-03 1,118AE-02

TOTAL HEAT BUDGET FL(I RAR.PRES.AT WT LEVEL
(Wants/n7 <Mi Il lI br
7.21 I 1117 3-,

B(OWEN RATIO

0.104

PEASOREPENT ERRO AMA) OSIS OF PARAME TENS LISTED IN PERCENT MEAN ERROR AS COMP UTED FROM CONSTITUENT MEASUREMEN ACCURACIE
TOT ROW AREo PROFILE ERROR VALUES AND RI ITOM RO1W ARF P(S111 AERODYNAMIC ERROR VALUES. ALL VALUES ARE APRSAT AND ARE'o-

GRAS).RIC-H. Z/L MOMENTUM LAT.HEAT SfN.HEAT SK Y RAD. TOTAL HEAT B(OWEN FRICTION SCL.XPFC SCL.POT. ROUGH DRAG
MO)AT GMH AT lIP FLU) FLUX ELUXS FLUX FLUXI RATIO0 VELOCITY HUMIDlY) TEMP. L ENGTH GOOF.

1491 149Z 144% 1R3% 119% 8% 117% 291% 72% Il0S 37% 92% 144%

167% (67% 4h% 41% 95% 83% 30% 136% 23% 64% 1181 43% 400

C)INTImS(f p bELOW

PLUN 509011 7YY5%UJI1110 MARINE SURFACE LAYER PRINT DATE. It JUN 1900
START TIME: 18: 5:20 PS HRL ME RUMETEUR COLY DATA SAMPLINGC RATE (ALL (HANNULS): h,Min

<TAR DATE. A M 1 979 (DAY 123) SN NICOLAS ISLAND, CAL DATA AVERAGING PERIOD: 3V Pin

*C)(MPO I0EF PRI(F11 F. AND PU)1 K ATRILDYNAPIC DERIVES PARAMETER VALUE WEIGHTED AS A EUNCTION OF THE ABOVF RESPECTIVE MEASUREMENT ERRORS
WITH THE LOWER LIIT OF T1#T CORRE'SPONDING MEASUJREMENT UNCERTAI NTY INDICATE D IN I I:

FLUE PARAME TERS
SYAPI)t IT (tU ,-DOWN(I SCALING PARAMETERS

(.94D.RILHAMDO;N NMBERlT MOMENTUIM FLUX ER.CION .VELOCIT)

-1) D77 10,./) AT CMV 9 THE 021 16 XE -01 2 721E0T IT. E-021

Gf(iPLTRIC ME AN HE IST))t TIPTlIIY FLUX S;CAL TNT'. 'PFC.HXTTIS.
(Muter)1 PT-(1It?2(I2 ('_/MeL I21 bgg/Kg
1 2. 91 3 lIE -I'S (9.0OF -161 -H 72t OS (3 GE 051

2/L AT GM" LA) HEAT FLoE SCAI ORG PnT.TEMP.
) 0 US (0 1 / (TW atts,/nO (RLn

//L AT 1X PETERS7.E01 P,-O 1I' I-0,0 70 (a 0 1 S(N HEAT FLUX R OUGHNE SS LENGT H

PON(NOR IO) LENGTH 1.T 5I1.191 527E-T IAR-S
I Pet -,tS)
-( 42RE P SPY AND ROLAR HEAT FLUX DRAG C1F1 AT 11T"PETERS(Watts/n?)1 M. oPtr .

-;-TIE 01 1?TuT Z" OF - . 0 1 IT14

TroTAL HETA BUDGET FLUX
, tae/n2)

AblE II 13(ga.I0nII

I*ONE N RAT LET
(nA nITt
0.- 75 Iv .OR)

DLEEERQEN(.E bETWE TH I 1PROFILE AND b4ULK AERODYNAMICDER IVE DAPARAME TER VA) 009 AS COMPUTED VIA THE ST ANDARD DEVIATION FR OM EITHER THE
AP(IVF WEIGTD T2OMPTOnIF VAL((E OR ME ASUREfMERT UCREETANY VA1HA (WHIC EVER ARSOUIF VALUE I LARGER) ALL VAlUES ARE
0 T';TED IN PERENT DIFFERENCE AND ARE '.t,

GR AS) NIGHM 7/ MOMEN4TUM LATHER) SL NHEAT TRVY MAD TOTAL HEAT ROWRN FRICTION 9':) SrEC SCL POT ROLUGH DRAG
MIT AT FRIH IT IR I)( I lbX F Un FTLUX (((( EVE R.1 T ATIO VDITTr I UPT T E UIOfIY 7MP )F NG I m (I YK

13Z I n 4% 191t 2'4 II Ox o 2h 2% 15% 295 7% 4X

L ~ nEND (IF DATA W(ITN 133



MARINE SUJRFACE LAYERl MTCROMFTL)T1ROIO)CICA. EXPERIMENT

NAVAL RESEUARCH LAB'ORATORY
AT M.JPHRIC PHYSICS BRANCH

MARINE A1TMOGPHFRIC RE!SFARL:H STATION
SAN NICOLAS ISLAND, CALIF ORNIA

* .* MTCARMETEORS) USICAL DATIA . . .*

RUN N.JMAE R: 7Y90IH30 PRINT DATE: I I JUL' 190START TIME1 :52 PST DATA CLAMP)' IN G RATE (ALL I(HANNEIS): 6/Ron.

1RO TIME: T9; 5:1 0 P.ST DATA AVERAGING PIERIOD. JO (ton
START SATE.; 3 Mopy 19 79 (DAY 123) NOMENCLATURE: I'UPPFR LLVE( ,2'LOWER LkVEL

.ANALOG CHARN)) RAW SATA (AVLRAGE VOC):

NO.00 N.01 N-.02 N,.03 N-.04 N-.05 N-.06 No 07 No.0 No.09VOLT RR, A T E MP , TROC. I TEMP.STROC,2 DEW P01II DEW P1)1012 WINS SPFESI WINS SjPEED? B AR.PRES.' SKY MRAD. WI NODR6,2 05 0.000a 0.00 1 4 ,946 4 .95 6 4. 649 4.15 16 1O29 -O 071 .9301

No- ITT No II No.12 N..13 No.14 No.1" N.16 N-.17

BoLL ' T TEMP AC FREQUENCY AC VEIL TACO MANUAL FL AG 70100 REF. SPARE A SPARE 0. S U, I RE) .8
3.904 3.825 2.5,3?' So~l S.IaT0 0.10 1 0.00a1 6.205,

o DlI.ITAL CHANNEL RAW DATA (AVLRAGE): ESCARPMENT DATA, FIELD CALLIBRATION AND WINS SPEED ESCARPMENT CGRRECTIONS:

No.1 4.2 UPWI ND NEAR UPWIND LAND SPIFCAL DFAL WTRECAL WS)FC WS2EC
AI R TEMP.I AIR TEMP.? HEIGHT/LENGTH PATHLN tReo_ (Vo0 t;) (VoIt S) (Vo0 ts) (OCEF I (CoPF I
14L1 12169 By 2 14 22801 0.1 N3 99 -0 0091 0 030 0.L00 0.92 .952

. SYSTEM HOUSEKFEPING PARAMETERS TRANSLATED INTO ENGINEORIN. ((HITS

MANUAL FLAG ERROR COUNT DATA DA'lE VOLT .RFE .01V VOLT .ME) DIV ZERO1 REF .L)EV AC VOLT. FLUX AC PROW LUX0 AC UIILTACE AC FREQULENCY
(No 60_ _I ) )N.scans) (No., .Scas) A(N .).005V) BI(No 05VS) (No.. ) .002V) (No. .)5V) (No. )Ilm (SAC)I (Hz)

00 lOT 0 0 I I S 15.3 ,9.83

OB SERVED MICROMETEOROLOGICA( PARAMETERS (INCLUDTING THE ARGUE CA)I AND ESCARPME NT CORRECTIONS) TRANSLATLD INTO ENGINEERING UNITS,

AIR TEHP.I WIND SPEEDI DEW PtYINTI TEMP. STRGG.I, WIN"Or 01W. RAR.FTFS.1 SKYtROD. RU) K AT TEMP MEAN AIR TEMP
(CeLos (M ISr/ e (Celoos) (Re1.M -2/3( (De4'TroP (Mlloh r) (Watt/02 (Ceos) (eo)
12.1691 R9 9.2 AS DATA 3)2. 1015.36 9 93E SI 13.616 28.3.84.

AIR TEMP.? WIND, SPEED,' DEW POINT? 111 TFM.TRIC,2I TIDE TR14LE RARPRES.?
(CPeis I (MeterseI (CeLst.)l Re I.M -2/3) (Mete r MtOL) (Motllob.r)
12.200 8 .4 5 9.21 NO DATA 0.15 1 0 16.4 6

*CAI.CULI AES MICRUMETE)TROLOGflCAL PARAMETERS:

ME IT,7 POT.TEMPI1 VLR.TEMP.I V.POT.tEMPI ADS. HUM ID.1I RfELHUMID.T SPECHIMID.I VOP.PRES.I S.VAP.PRES.T REF.INDEY I

(Mtr) (Clis Celsoo (los) )R./n3(o (Percent (Rq/Kg9)3 (M ilfbob) )MEliba. )1 ,t .RCL.M-2/3)
108. 35 12.349 13.44 13.594 0.06 1E-3 02.15 7.17RF-3 11.660 4.204 NO0 DATA

FirTG(IT, 72 POT.TEHP.T? VIR.TEMP.? V.POT.,IFMP.2 AEOS.H)JMIS.2 KEE.HUMLO.2 SEEFC. HUMID. 2 VAP.PRES.L S. VA'P.RS.2 REPIZNDES X2
(Meters) Ce sI (Celss (CeI oos) (Kq / A) (P ecet (Kg/Kg)1 1 ,r (Mlobr )Ml~ob r (Ke1. .M -L/3'
9.20 12.7370 13.51 1361 HR4f-03 8l.572 7.176F-1 11.676 14.323 HO DATA

oCONTINUED BEL OW

PRINT DATE : IT JON 19"0
RON NUMER: 7905031R.3. MARINE SURFOCEL LATEIR DATA SAMPLING RATE (ALL CHANNELS): 6/Moon
START TIMP:1:52 O NRL MICROMETEROLOGY DATA AVERAGIN PERIOD: 3 o
START DATE: 3 May 1979 (DAY l23) SON NIGGIAS IT AND, CAL NOMENGL ATIONE: 1- UP PER LEVEL, 2mLOWER IFUEL

oPROFILE CALCULATIONS DOSED ON ARGUE OBSERVED AND CA) CULATED VA LIPS )EIOSINGER,1973);

ECUX PARMnE TEAS PROFILE SLOPES
..TAI(f ITY OlP-ON SCALING PARAMETERS PARTIAL DERIVATIVES (,OTNGRWITH HEIGHT)

GRAD RICHARDSON NUM4NER MO-i)NTV]M FEUD FRICTION VELOCITY GENERAL FORN:DN/DZ= GENERAL F ORM 'N'OLOPE-
1-tble '_-Unstble) (Nt/n?) (MeIt' rseo) 1NNM2 )I/It "'Z I/Z2( I )IInZI-P ST)I-(IL nZ2-PSIII/

- IT 26, AT URME -1I.?29 k-Il 3 .133F -0 1)31N22)T/21 14I-142 1

GEOMETHIC YEAR HEIGHT HUMIDITY FLUX SCAT)ING SPEC.HUMS. N=WTND SPEED )M/s-n) N=WIND SP EED IM/sec)
(Meter) GMH.-( 72/31/2 R/se,, )gRI ZzHEIGHT )Mpter s 7-I HEH (M) Ve rtI.Atos

1299'bE- 667-O DWS/51 5 .63F-02 1D'PI

711AT MH ,11HEA 11IX S SLOP E =I. 24E 80
-0 a133 (W.ts/,? CALINT POT. TEMP. N-SPEC.HUMIDITY IKg/KgI NSPEC.HUMIDITY (KM/kg)

6 f S:( 1 R'Io i-HEIGHT (Meter) Z=HIM )M eet..os
2/C AT TI MRETERS *I 795E-02 SDONS -R.92E-06 P ~PS12
-0. 025 '.N tAT F) IX H StLOPEs -RD _ I] 0

Z/C AT 71 2' 2S 0I RGUGHNfSS LENGTH N PTT.TEMP.tKelo,on) NFOUT.TEFMP.)RelroonI
-I. 04, )Mer %) ? HE1GHT (Meter1 7 HEIGHT TM) URtAbIs

SKY AND SULAR HEAT P)VSX 1.0 5F-04 DPT/57= -2.M0E-03 PSI-PqI2
Z/C AT 72 (W.atsn PIK SLOPE= -3.Ot TI fR
-110 .3 9 3E I

DRA G ClEF AI MOTORS N:LitTEMP.STRUC.)RNM-2/3I
MO)NTIN-U1I1RHOV LENGTH IOTA) HEAT ItOD(.FET EL)(X , )o 1 on - 7=HEIGHT (M) Vert.A.os

(MeTer;) Wtt/) I :(,i) PSI-NONE
-S 9114F 07 RID 30) CT? SOlP E -No DATA

PSI) AT' /), T.14461?3 POWER RATIO
FOSIl ATI /L' - IT2,5S (NV _1 ott.
P "IL AT1 7)' T.T145 0 iII
P512I, AT /2':0 9.404524

0 GROFRAL IEONNTANIU. -- MISCELLANEOUD

VO N MARMAN GRAVITATION PROF ILI PROFI) E NO) 9 P0CK
TINSrTANT ACOKEE1RATION ItR PRA~NTL T)(R SCHMIDT SIN EllAT MOISTURE AIR DENSITY
)No _nts I Mse 2)' N7 ,' UMBE FR NUMBER TRANTLE 111 ROOT ANOF C0OEF (Q,. .)I 4 91.7959 014 IT 74 DI.?E-3 l32E-03 L,2349

* TMNERWE OTRI I: AIR SPECIFIC HEAT
Arrc laaatn *xve~ Fo Rr nt of P-t'll. Slop,..atd/tr P.rn-l Sernotoop. (KLM .E.)

I_~ottot eaose byoetoct: .( 02

SHIEM? /- IEfo-I Kg/Rq. WATER EAT HEAT VAP.
lIlt . ./Kg)
5.0IRNE D)5

* )NTINOED ON NERT PAG) 134



RUN NUMBER: 7915131830 MARINE SUR FACE LATER PRINT DATE: It JUN (980STIAR T T IME: 18:35:20 PSI NR L MI C RIMETEOROLSGT DATAZ SAMPLING RATE (ALL LHANNELS). 6/Mm
START DATE: 3 May I979 (DAY I2) SAN NICOLAS ISLAND, CAL DATA AVERAGING PERIOD: 30 Mit

" ESTIMATED MICROMETEOROLOGICAL PARAMETERS AT TEN METERS:

AIR TEMP. WIND SPEED DEW POINT TEMPSTRUC, BAR.PRES. bULK WI TEMP AIR-NT TEMP POT-WT TEMP VIR-WT TEMP V.POT-WI TEMP
(CelSIUS) (Meter/sec) (Celsius) (Kel.xM-2/3) (Hillibar (CelsIus) (Kelvin) (KelvIn) (KelvtI) (Kelvin)
12.267 8.51 9.21 NO DATA 1016.36 13.626 -1.3,1 -1.262 -0.114 -a.016

HEIGHT POT.TFMP. VIR.TEMP. V.POT.TEMP. ARS.HUM1D, REL.HUMID. SPEC.HUMID. VAP.PRES. S.VAP.PRES REF.INDEX
IMeters) (Celsius) (Celsius) (Celsius) (Kg/n3) (Percent) (Kg/Kg) (Millibars) (Mllubars) I(K.x-2/3
1010. 12.365 13.512 13.610 S.a64E-03 81.59 7.176E-03 11.676 14-309 NO DATA

" BULB AERODYNAMIC CALCULATIONS BASFD ON ABOVE ESTIMATED VALUES AT TEN METERS (FRIEHE ET AL,1978):

INFERRED FLUX PARAMETERS INFERRED INFERRED MEAN VERTICAL
STABILITY ( -UP,--DOWN) SCALING PARAMETERS VELOCITY COVARiANCE MISCELLANEOUS

GRAD.RICHARDSON NUMBER MOMENTUM FLUX FRICTION VELOCITY WITH LONG. VELOCITY AIR DENSITY
I .- St. bie -U a bl . (Ni/ 2) , (..ee / ec) (Mete r 2/ sec2) (K t/m.)
-0,070 AT GMH -1,07E-01 2.938E-01 -8.631E-02 1.2351

GEOMETRIC MEAN HEIGHT HUMIDITY FLUX SCALING SPEC.HUMID. WITH ABS. HUMIDITY AIR SPECIFIC HEAT
(Metqr) GMH)(ZI*.2)I/2 (Eq/se .2) (g/xq) (Meter KM/sec m3) tITnal./Kg Kel.)
12.99 3.33E-05 -9,189E-05 3,334E-05 2.4I15%E 02

Z/L AT GMH LAT.HFAT FLUX SCALING POT.TEMP. WITH POT.TEMPERATURE WATER LAT.HEAT VAP.
-0.084 (Wats/21 (KelvLn) (Meter Kel./sec) (ITcal./Kg)

8.24E S1 -4.044F-02 1.10SE-02 1.913SF 05
Z/L AT 10 METERS
-0.064 SENHEA) FLUX ROUGHNESS LENGTH VAP.PRES.AT WT LEVEL

1Watts/y2( (Meters) (Mullibar)
MONIN-OBUKHOV LENGTH 1.48E SI 7.442E-05 15.660
(Meters)
-IE.555 02 SEy AND SOLAR HEAT FLUX DRAG COPE.AT 11 METERS ABS.HUMID.AT WT LEVEL

(Wan.. 1e2) I)ImensIunless) (Eq/MA)
9.93E O0 1.192E-03 1.183E-02

TOTAL HEAT BUDGET FL((X BAR.PRES.AT WT LEVEL
(W-tts/r2) (Ml lbar)
1.07E 02 1117.56

BOWEN RATIO
(Mu untn(

0.180

MEASUREMENT ERROR ANALYSIS OF PARAMETERS LISTED IN PERCENT MEAN ERROR AS COMPUTED FROM CONSTITUENT MEASUREMENT ACCURACIES.
TOP ROW ARE PROFILE FRROR VALUES AND BOTTOM ROW ARE BULK AERODYNAMIC ERROR VALUES. ALL VALUES ARE APPROXIMATE AND ARE

GRAD.RICH. Z/L MOMENTUM LAT.HEAT SEN.HEAT SKY AD. TOTAL HEAT BOWEN FRICTION SCL.SPEC SCL,POT. ROUGH. DRAG
NO.AT 0MM AT IQM FLUX FLUX FLUX FLUX FLUX RATIO VELOCITY HUMIDITY TEMP. LENGTH CUEF.

134% 134% 112% 164X 101% 12% 130% 265% 56% 108% 45% 76% 112%

170% 170% 46% 41% 98% 12% 35% 139% 23% 64% 121 43% 40%

" CONTINUED BELOW

RUN NUMBER: 7905031831 MARINE SURFACE LAYER PRINT DATE: I1 UN 1980
START TIME: 18:35:20 PST NRL MICROMETEOROLOGY DATA SAMPLING RATE (ALL CHANWE(-S): 6/Run
START DATE: 3 May 1979 (DAY 123) SAN NICOLAS ISLAND, CAL DATA AVERAGING PERIOD: 30 Mi-

* COMPOSITE PROFILE AND BULK AERODYNAMIC DERIVED PARAMETER VALUE WEIGHTED AS A FUNCTION OF THE ABOVE RESPECTIVE MEASUREMENT ERRORS
WITH THE LOWER LIMIT OF THE CORRESPONDING MEASUREMENT UNCERTAINTY INDICATED IN I 1i

FLUX PARAMETERS
STAPTIIT? ( .UP,-DOWN) SCALING PARAMETERS

. .. ... .... .. .... .... . ... ... ... .... ... ... . .... .. ... .... .... ...

GRA.RICHARDSON NUMBER MOMENTUM FLUX FRICTION VELOCITY
IvIStabIe,--Unstale) (Nt/el) (Meters/sec)

-0.045 10.021 AT GMH 1.13E-01 16,OE-021 3.024E-lI Il.E-I

GEOMETRIC MEAN HEIGHT HUMIDITY FLUX SCALING SPEG.UMID.
(Melr) GMHZI1Z2)I/2 (Kq/sec e2) (Kq/Kq)
12.99 3.2.E-.5 IR.OE-IAI -8.246E-I5 13,02-05

Z/L AT GMH LAT.HEAT FLUX SCALING POT.TEMP.
-01a55 18.02) (Watts/e2) (Kelvin)

7.91E SI I2.lOE+I -2.4052-02 (2.RE-02
Z/L AT 10 METERS
-0.042 10.021 SENHEAT FLUX ROUGHNESS LENGTH

(Watts/e2) (Meters)
MONIN-OBUKHOUV LENGTH I.IIE S1 13.0E-..I 8.565E-05 16.0-051

-2.359E 02 SRY AND SOLAR HEAT FLUX DRAG COEF.AT I0 METERS
(Watts/e2) (Meters)
9.93E 00 I2XOEvOlI 1.011 L-:a [4.0E-041

TOTAL HEAT RUSGET FLUX
(Watt s/2)
1.2E 02 13.0EI1

BOWEN RATIO
(nI units)
0.156 .081

- DIFFERENCE BETWEEN THE PROFILE AND BULK AFRODYNAMIC DERIVED PARAMFTER VALUES AS COMPUtED VIA THF STANDARD DEVIATION FROM EITHER THE
ABOVE WEIGHTED COMPOSITE VALUE OR MEASUREMENT IMCERTAINIY VALUE (WHICH EVIR ABSO TE VALUE IS (ARGER). ALI VALUES ARE
I TED IN PERCENT DIFFERENCE AND ARE ".or-":

GRAD.RICH. Z/L MOMFNTUM LAT.HEAT SENHFAT SKY RAD. TOTAL HEAT POWRN FRICTION SC).SPE SIL.POT. ROUGH DRAG
MO.AT GH AT 1M FLUX FLUX FLUX FLUX FLUX RATIO VELOCITY HUMIDITY TEMP. LENGTH (TEF.

49% 47% 11% 12% 34% I% 140 232 5z 16% 51X 19% i"-

a5319 if SATA Rom 135 ~ 18 s



MARINE SURFACE LATER MTCROMETEOROLOGICAL EXPERIMENT

NAVAL RESEARCH LABORATORY
ATIMOSPHE RIC PHYSICS BRANCH

MARINE AT7MOSP HE RIC RESEARCH STATION
SAN NICOLA S I SLAND, CAL IFORNIA

. 4 4 MICROMETEORO.OGICAL DATA 4

RUN NUMBLA: 7905T031900 PRINT DATE: It JUN 19R0
STARE TIME: LV :0 P-iT DATA SAMPLING RATE tALL CHANNELS): 6/Ron
ENS TIME; 19 35:1l0 PS I DATA AVERAGING PERIOD: 30 M.n
StART GATE: 3 Woiy 1979 (DAY 12.1) NOENCLATURE: I UPER LEVEL, 2-LOWER LEVEL

- A)NALOG CHANNEL RAW PA r4 (AVERAGE OLUCI:

oil No.01 N,.02 No.0 No.04 No.05 No.16 No.17 No.08 N1.09
VLLT.EF.A IEMP.U. I7 TMPYRU. DEW POINYE DEW POINTS WIND SPEE.T WIND SPED ARPRE. S RM. WR DIR

6.2 65 000go 0 .0 01 4.901 4 .989 4.5D 4.6 .053 -01011 5.145

No.1 "."I No.12 No.13 No.14 N-.15 Ns.16 Wo.17
('(ILK WTI 1M)' AC FREQUENCY AC VOL TAGE MANUAL FL AG Z ERO REF. SPARE A SP ARE B UOLT. REF.B
3.yt52 3 .831 2.531 0 .11 1 .go U. 111 0. 001 6.205

* DIGI1TAL CHANNEL RAW DATA (AVLAAGE): ESCARPMENT DATA, FIELD CALIBRATIO1N AND WIND SP EED ESCARPMENT CORRECTIONS:

No.) N-.2 UPWIND NEAR UPWIND LAND IPIECAL DP2EC AL WTRFCAL WSIEC WS2EC
IRN TEMP.I AI R TEMP.2 HEIGHIt/LENGTH PATH(Meters( (Volts) (Volts) (Volts) (Coeff.) (Coeff.)

141) 121240 14?) T23574 0.103 I0I -009 .010 0.0 000 0.992 0.952

o SYSTE1M HLUSEKEEPING PAAAMEIERS TRANSLATED INTO ENGINEERING VOLTS:

MANUAL (L AG EABOR IVURTI DATA BIASE VO).REF, EV VOLT .REE.DE-V ZERO RFE.DEV AC VOII PLUS AC.FRESEFLJI AC VOLTAGE AC.FREQUENCY
(Noscer: -n"(No .cn) ( nocas A' No. .00SV) BINo .005OUV) (No. (.102V)(INn..ISV) (No. (INL (VACEI (H)

(I S IR aG 0 a 0 a 115.3 5 9.83

. ULSERYLD) MICAUMETEI)ROIUGICA( PARAMETERS (INC) USING THE ABOVE CAL. AND ESCARPMENT CORRECTIONS) TRANSLATED INTO ENGINEERING UNITS:

AIR (EM)'.) WIND SPELISI DEW POINII IEMP.SIRYEC.1 WIND DIR. EAR.PRES.I SKT RAD. BULK WT TEMP MEAN AIR TEMP

("Cejs% 'u (Mete/st (Ceisoos)I Be),oM -2/3( (D e4Troue(I (Millibar) (W.att/M2) (Celsoos) ( Kelnon)
12.2?49 0.67 9.43 ((0 DAIA 3 16.5 1 0115. 72 ) .27E 01 13.599 205.463

AIrk LMP.2 WIND SPEED? DEW POLNI? IEMP.STRUC.2 TIDE. TABLE, BMR.PRES.2
(Ce sous (Xeter/-e) (Celsis I(KeloM -2/25) (Mete MOLI (Moi 1i,. r)

S23S .7 941 N DATA 0.1 1116.82

oCALLS) ATED MICROXETE)JRULOULCAL PARARETERS:

NEI I, 21 .T.TEMP.I VIR.IEMP.I V.POT.TERP .I ABS.HUMID.1 REL1.HMI1D.I SPEEHUMID.) VAP.PRES.I S.VAP.PRES.1 REF.INDES I

(Mietesl (e (Ce (Ces Is) Cs) ) Kq/n3)0 (Pecent (Kg/Kg) IN L1obar) )Rolllbae) (Rel.oM-2/3)
(0. 35 1 2.429 13.512 13.692 R.1988E-3 a82.89 7 .282E-03 11.8319 14.284 No DATA

HEIGHT, /2 POTT.? S IRTEMP.2 V.POT.TEMP.2 ABG[.HUMID.2 RE L'HUMXID.2 SPEC.IUMID.2 VAP.PRES.2 S.VAP.'PRES.2 REF.INDEX 2

(MeTr) (Ce"sT") ":71so-) (CeIsiu.S) (Kq/n 3) ( Percent) (Eq/Kg ) (Mollob ar) (MR1 1obDA,) I Kel.oM-2/3)
9.20 12.441R 13.620 13.71 0 a.9R3E-03 02.19 7.273E-03 1 1.837 14,402 NO0 DATA

*L(NIINULD BELYW

PRINT DAlE: 11 JUN 190
RUN NUMbER: 79050311900 MARINE SUJRFACE LATER DATMA SAMP LING RATE (ALL CHANNELS): 6/Mon
START TIME: I?: 5:20 P T MOE ML CROMETEORU(jOGY DATA AVERAGING PERIOD: 30 M in
START DATE: 3 flay 1979 (DAY 1?)) "AN NICOLAS IS)LAND, CAL NOMENCL ATIURE: I-UPPER LEVEL, 2-LOWER LEVEL

oPAUL ILL CA) EVIAIIONS BASED ON ABOVE OBSERVED AND CA)LCULATED VALUES )BUSINGER,1973(:

FLUX PARAMETEMS PROFILE SLOPES
STAB)) lIT (. Up,-D0OWN) SCALING PARAMETERS PARTIAL DERIVATIVES )flINCR.'WLT H HEIGHT)

).AIRCHBSINNUMbER MOMENTUIM FLUX FRICTION VELOCITY GENERAL EORM:DR/DZ GENERAL FORM: 'N'SLOPE-

(c btDe, "Ito~o (Nt/n?) (Me ters/seet INI-N2()I/ILn( ZI/22(M I(LnGZI- PSI)L-( LOZ2-PDSIII/
0.023 AT ION -I.23E-0 3.162E-Il .lZ 2I1/21 INI-N421

ISFOMETRIC MEAN HEIGCHT HUMIDITY FILUX SEALING SPEC.HURD. N-WIND SP EED (O/sec) N=WIND SPEED IM/sec)

(MetIe r) GM HH(Z 1Z2(I/? (Kgsec M2) IK/g 2-HEIGHT (Metes) 2-HEIGHT7 (M) Vert.An.s
12 .99 ... 9EX -6.63MRE- 05 WS/DZ= S.54E-0:' PSI_,PSll

WS SLOPE- 1,27E 00

7/L At GMM LAT.HEAT PLUD
_10 a30 (WaItts/n?)I SCALING P01. TEMP. NIPCHUMIDITY 0Kg/Kg) N-SPE C.HUMIDITY (EQ/Kg)

6.4.1EI (Kevo n) -HEIGHT ( Meters) Z-~lN IG ee~c
2/C AT 10 METERS -1.569E-02 DSH/DZ. -8. 92E-0a6 PSI-.PSI?2
-0. 023 DEN 'HEAT P LICK SN SLOPE-. -8. 14E 03

(W.tIs/ m2 )
Z.'LOAT It 6.20E OX ROUGHNESS LENGTH N-POT.TEMP.(Kelooe) N:POT.TEMP.)Kelooi.
-0.14:' (Mtes)2HEIGHT IMeters) 2-HEIGH T OR) Ve t.Anos

SKY AND SOLAR HEAT FLUX 9.737E-05 DPT/Z -2IE0 PSIPSI?
i/L AT Z2 I W.tt11.2) PTK SL OPE -3.44E 01
0. 1 '.7E It1

DRAG COF. AT II METERS N nEPORC)o-2/3)
)tSNIN-OBURNOV 1.00114 TOTAL MEAT BUDGET FLUX(S Ionsioee, 2-.HEIGHT I(ME VerI.Aoos

(Meters ) (W atIts/.?) 1.1.46) U.i PSINMONE
-4.303E 02 R.29E RI CT2 SLOPE-ND DATA

P511 AT 1- 1.1335243 BOWE RATIO

PS I) ATI 72- 0It171990 (en ucots)
PSI?2 AT It: 0.1083127 0.097
PS)? AT 12- 1.144192

oGINERAL CONSTANTS: MISCELLAN4EOUS

VON KARMAR G;RAVITATION PROFILE PKOFTIE BUKLE
(.OMSIANT ACCEL ERATION TO RANOIL TUM,SCHMIDY F HEA MOS TURE AIR DENSITY
(No u-to t ()M/sec 2) NUMBERA NUIMBPER TRANOF.CIIBF. TRANSF.COEF. I1Kg/ni)
I. 9 .795 9 0t.74 0.74 l .9;?E-03 l.32E-03 1.2349

GENEAL N~ti:AIR SPFECIFIC HEAT

Accurac looato 1ceeded frearentof Profole Slope and/or Partial IeootIe OT .1/Kg Ret .)
Lo.ptto encte, By onerln of:.4157E 02

SHI 5N2- -/- .08F-3 Rg/Rg. WATER LAT.HEAT VAR,
ITa .. /Kg)

5.9036E I5

*CINTINUEI ON NEXt PAGE 136



RUN NUMBER; 7905031900 MARINE SURFACE LAYER PRINT DATE: II JUN 1980
START TIME: 19: 5:20 PST NRL MICROMETEOROLOGY DATA SAMPLING RATE (ALL CHANNELS): 6/Min
START DATE: 3 May 1979 (DAY 123) SAN NICOLAS ISLAND, CAL DATA AVERAGING PERIOD: 30 Min

* ESTIMATED MICROMElEOROLOGICAL PARAMETERS AT TEN METERS:

AIR TEMP. WIND SPEED DEW POINI TEMP.STRUC. BAR.PRES. BULK WT TEMP AIR-WT TEMP POT-WI TEMP VIR-WT TEMP V.POT-WT TEMP
(Celizus) (M.ee 1 (Ce.is ) (Kel.M-2/3) (Millibar) (Celsius) (Kelvin) (Kel vin) (elicn) (Kelvin)
12.344 8.23 9.41 NO DATA 1016.73 13.599 -I.254 -1.156 0.008 0.06

HEIGHT PUT.TiMP. VIR.TEMP. V.POT.TEMP. ABS.HUMID. RELNHUMID. SPECHUMID. VAPPRES. S,VAP.PRES. REFINDEX
(Merer. )Celsa.a) (CelsIus) (Celsius) (X/n3) (Percent) (Kg/Kg) (Millibat) (Millibar) (Eel .M-2/3)
10.00 12.442 13.607 13.705 R.984E-03 82.08 7.274E-03 11.838 14.38b NO DATA

* BUlK AERODYNAMIC CALCULATIONS BASED ON ABOVE ESTIMATED VALUES AT TEN METERS (FRIEHE ET AL,1978:

INFERRFD FLUX PARAMETERS INFERRED INFERRED MEAN VERTICAL
STABILITY (+UP,-DOWN) SCALING PARAMETERS VELOCITY COVARIANCE MISCELLANEOUS

GRAD.RICHARDSON NUMBER MOMENTUM FLUX FRICTION VELOCITY WITH LON', VELOCITY AIR DENSITY
(St.table,-Unstable) (Nt/n2) (Meters/sec) (Neter2/sec2) (Kg/n3)
-0.072 AT GMH -9.82E-02 2.RI9E-01 -7.94RE-02 1.2352

GEOMETRIC MEAN HEIGHT HUMIDITY FLUX SCALING SPEC.HUMID. WITH ABS. HUMIDITY AIR SPECIFIC HEAT
(Meter) C.MH(ZIeZ2)/2 (Eq/sec 1Y2L (Kq/Kg) (Meter Eq/sec (Ica./g e.I)

12.99 3.USE05 -8.834F-05 3.076E-05 .41:7E 02

Z/L AT GMH LAT.HFAT FLUX SCALING POTTEMP. WITH POTTEMPERATJRE WATER LAT.HEAT VAP.
-0.a86 (WatIs/M2) (Kelvin) (Meter el./set) (ITral./Kg)

7,.E SI -3,R15E02 I.076EK2 5.9033E 05
Z/L AT 1O METFRS
-0.06 SENHEAT FLUX ROUGHNESS LENGTH VARPRSAT WY LEVEL

(Wa t/e2) (Meters) (Mxllibar)
MONIN-OBUKHOV LENGTH 1.34E aI 6.3R4ED5 15,637
(Meters)
-ISIRE 02 SKY AND SOLAR HEAT FLUX DRAG COEF.AT 1. MEERS ABS.HUMID.AT WT LEVEL

(Rat 's/2) (Di..enscnles) (Kq/n3)
1.27E 01 1.t73E--03 1.182E-02

TOTAL HEAT BUDGET FLUX BAR.PRES.AT AT IEVEL
(WatIs/n2) (Millibar)
1.02E 02 1017.93

BOWRN RATIO
(so unzit)

a1177

" MEASUREMENT ERROR ANALYSIS OF PARAMETERS LISTED IN PERCENT MEAN ERROR AS COMPUTED FROM CONSTITUENT MEASUREMENT ACCURACIES.
TOP ROW ARE PROFILE ERROR VALUES AND BOTTOM ROW ARE BULK AERODYNAMIC ERROR VALUES. ALL VALUES ARE APPROXIMATE ANo ARE or-':

GRAD.RICH, i/L MOMENTUM LAT.HEAT SEN.HEAT SKY RAD. TOTAL HEAT BOWEN FRICTION SCL.SPEC SCL.POT. ROUGH. DRAG
NO.AT GH AT ION FLUX FLUX FLUX FLUX FLUX RATIO VELOCITY HUMIDITY TEMP. LENGTH COEF.

137% 137X 111% 163% 105% IIZ 126% 269% 55% 108% 50% 75% 111%

173% 173% 46% 42% 101% it% 34% 143% 23% 65Z 124% 43% 405

A CONTINUED BELOW

RUN NUMBER: 7905031900 MARINE SURFACE LAYER PRINT DATE: 11 JUN 1980
START TINE: 19; 5:20 PST NR. MICROMETEOROLOGY DATA SAMPLING RATE (ALL CHANNFLS): 6/Min
START DATE: 3 May 1979 (DAY 1231 SAN NICOLAS ISLAND, CAL DATA AVERAGING PERIOD: 30 Min

" COMPOSITE PROFILE AND BULK AERODYNAMIC DFRIVED PARAMETER VAL "E WEIGHIED AS A FUNCTION OF THE ABOVE RESPECTIV. MEA5UEMENT ERRORS
WITH THE LOWER LIMIT OF THE CORRESPONDING MEASUREMENT UNCERTAINTY INDICAIED IN I 1:

FLUX PARAMETERS

STABILITY ( =UP,-.DOWN) SCALING PARAMETERS

I4RADr.ICHARDSON NUMBCR MOMENTUM FLUX FRICTION VELOCITY
(=StabIe -- Unstable) (Nt/M2 (MeersI/se)
-0.045 15,01] AT GMH -1.06E-01 16.0K-I?) 2.920K-Il0160 ( -ISI

SGEOMETRIC MEAN HEIGHT HUMIDITY FLUX SCALING SPFCHUMID,
(Meter) GMH-(ZI-2 1/2 (KM/sec e

2
) (Kg/Kg)

12.99 2.9ME-05 IS.DE-e] -8.0a7-0T 13.OF-O5I

I/L AT GMH LATHEAT FLUX SCALING POT.TEMP.
-0.054 to.051 (Watts/n2) (KElAts)

7,36E 0 12.0E+011 -2.2(5F-02 I2,0E-02]
Z/L AT 10 METERS
-0.042 (o.a21 SENHEAT FLUX ROUGHNESS LENGTH

(Watts/n2) (Meter )
MONIN-OBUKHOV LENGTH 9.89E S0 13.0E+O0 7.603K-05 [6.OE-05)
(Meters)

-2.398KO0 SKY AND SOLAR HEAT FLUX DRAG COEF.AT to METFRS
(Watts/2) (Meters)
1.27E 01 (2,0E 01) I i.9YEt - , 14.0E-04I

TOTAL HEAT BLIDGET FLUX
(Watts/n?)
9.81 01 3.0Et01)

POWEN RATIO
(tiotnts)

0,149 10.081

DIFFERENCE BETWEEN THF PROFILE AND BULK AFRODYNAMTC DERIVED PARAMETER VALUES AS COMPUTED VIA THf STANDARD DEVIATION FROM KIH H THf
ABOVE WEIGHTED CUMPOSII VALUE OR MEASUREMENT UNCERTAINTY VALUE (WHICH EVER ABSOLUTE V.ALUE IS IARGfO) ALL VALUES ARE
LISTED IN PfRCENT DIFFERENCE AND ARE -+or-:

GRADRICH. t/L MOMENTUM LAT.HEAT MEN.HEAT SKY RAD. TOTAL HEAT BOWEN FRICTION SrL SPEC SC) .POT ROUGH. DRAG
MO,A GR AT 0M FLUX FLUX FLUX FLUX FLUX RA10 VEL OCITY HUMI DITY IMp tENGTH COEF.

54% 52% 13% 9z 37% 0% i1% 28% 6% 04% 55 23% /UG

O END OF DATA RI, 137



MARINE SURFACE LATER MICROMETEOROLOGTCAL EXPERIMENT

NAVAL RESEARCH LAE-ORATORY
ATMOSPHERIC PHYSICS BRANCH

MAIE ATMOSPHERiC )FAIHSTTO
SAN NICOLAS ISLAND, CALIFORNIA

0 . * MTCROMETEOROLODICAL DATA A .k.s

RUN NUMBER: 7905032000 PRINT DATE TI JUJN 1910START TIME: 20: 0:IPST DATA CAMP), IN S.0AT It ALL CHANLSP 6/14in

ED TME: 21:29;51 PST DATA AVERAGING PERIOD: 3 0 Mm
START DATE: 3 Mayv 1977 (DAY 123) NOMDNCLATURC: ImUPPER LEVEL, 2(U0WER I E VEL

* ANALOG CHANNEL RAW DATA (AVERAGE VDC(:

No.0 No.0! N-o No.03 No.04 N..05 No.06 No.17 Nt DX N'9
VLT. REF.A TDMP.STRUC.1ITEMP.STRUC.2 DEN POINT) DEW POINT? WING SPkFD) WIND SPEED? BARPRES 7 CY RAD. WIND SIR
6.205 0.001 0.001 4.993 .999 4.64 4 1 42 5.06 -1951)

No.10 No.11 No.12 N.1 Mo.14 14-%No16 NV.)?
U L.R ST TEMP AC FREQUENCY AC VOLTAGE MANUAL FLAG ZERO REF. SPARE A SPARE B VO(T.RE.
3. 921 .747 2.527 0,.0011 0 .TI 0.0 01 0 .U1I 62 1 ,

- DIGITAL CHANNEL RAW DATA (AVERAGE): ESCARPMENT DATA, FIELD CALIB-RATION AND WIND SPEED ESCARPMENT CORRECTIONS:

No.1 N-.2 UPWI ND HEAR UPWIND LAND OPFCAL DPZECA) W1BEGAL WSlFC WS2EC

AI TEM5.7 AIR TM.? HEIGHT/ LENGTH FATHIMees (Volts) (Volts) (Vls (Goe.f2 (C9ff. IoeF
1411 1257 1421 12?5 6 0.183 l96 -0.9 O 0. 02 0 9 0.5

o SYSTEM HOUCEKEEPING PARAMETERS TRANCLATED INTO ENGINEERING 591)5:

MANUAL FLAG; ERROR COUNT DATA BASE V.LT.REF.DEV VULIRT)~ .DFV 1FKO AEE.CLV AC VOL.T.EL)) AC ERPS.EL) AC VCTLT 'tF ACiFE5EENLT
)N~sao( (Nsco) Nocns AN.(0 )V B(No.>.005V)N.II) (No.S .NITo VC: (Ho

I 1ST 1 0 0 0 I 1 " 3 59,75

" OBSERVED MICROMETEOROLOGICAL PARAMETERS (INCLUDING THE ABOVE CAL . AND ESCARPMENT COVRECTIONY( TRANSLAIED INTO COHINEERING UNITS:

AIR TEMP.I WIND SPEED) DEW P0141I1 TMP.STAUCJ.) WIND DIR.) BAR.PMES.1) CKR4MA.) BLLO AT TE MP MEAN.AAIR TEMP

Iecu) (MeItr/set) (CelJsius) .Rl M 213) (Deo Irue) (Mollobar (Wat/N?) IrelIous) RI K )
12.109 0.22 9.50 NO DATA 319.0 1016.p3 ..7 1 13.565, 205.31

AIR TEMP.? WIND SPEED? TEA POINT? TEMP.STRUC.2 TIDE TABLE BAR.PRFS.2

(Celsius) (Meter/set) (Celsius) (Re.o M -2/3) (Mete, MCLI (M;iloibar)
12.,167 7.76 9 .4 7 NO DATA 1.15 1 017.3 3

" CALCULATED NICROMETLT)ROLC1CAL PARAMETERS:

HEIGHT, 21I POT.TEIMP.I VIR.TEMP.T V.POT..TEMP.1 ABS.HUMID.T REL.HUMID.I SPEC.HUHID.I VAF.PRES.I S VAP.PRES.) ROEF INDEX I
MI trs (Cel s 1 Celius ) (Cls1us) (Kq/.3) ( Pe-oot (RN/Kg) (Molli'b ar) (MiSlobar) (Re) oR 2/3)
16.35 12.339 13.420 13.608 9.039E3 D3.78 7.317E-1 1.90: 4.,23060 NO DA

HEIGHT, t2 POTTEMP.? VIR.TEMP.?l V.POT..E.MP.2 ABS.HUMID.? REL.HUMID.2 SPEG.HUMID.2 VAP.PRES.? C.VAP.PRES./ AIFIADES
(Metlers) (Cel"'us (CelIN (CeIouo )Rq /o3) (Perceot (Eqg/Kg )O (Mollotr) )tM l1o3ar (Re oM'/3)9.2 a 12.357 13.534 1 3.624 9 .027E-103 83,02 7 .302E-3 11,691 4.03 NO DATA

o CONTINUED BELOW

PRINT DATE: 11 JUN 1911
RUN NUMBER: 79050.32000 MARINE SURFACE LATER DAT7A SAMPLIN G RATE (ALL CHANN ELS) 6/Mtt
S TART TIME: 20: 0: I PST MR L MI CROHETEOROL OGT DATA A VERAGING PER IOD: 30 Mit"START DATE: 3 HaV 1979 (DAY 123) SAN NICOLAS ISLAND, GAL NOMENCLATURE: l UPPER LEVEL, 2-0 USWER I LVEL

"PROFILE CALCULATIONS BASES ON ABUVE OF-SERVED AND CALCULATED VALUES )BUSINGER,1975(:

FLUX PARAMETFIT PROFEILE S1 OPES

STATIITY )i.P,-.DOWN) SCALING PARAMETERS PARTIAL DERIVATIVES (o-INCR WITH HEIGHT)

GRAD.RICHARISON NUMBER MOMENT UM FL1UX FRICTION VELOCITY GENERA. FORM:DN/D2;. GENERAL FORM.' N0LOFE-
IuSt Il.,..Unst.bIe( )Nt/n2)(tr/sc I(NI-N2)1/ILr,)2i/1) I( Ll-PS1)-(Lnl2-P I~l

-1.27 AT GMH -I.04F-01 2.160E-01l )1102 1I INT-012I

GEOMETRIC MEAN HEIGHT HUMIDITY FLUX SCALING SPEC.HOM. N-WIND SPEED (H/set) N*WN SPEED )M/secl

(Meter) GN-2o?)/ (qsc ? K/Kg)_ Z.HEIGHTI )Meters) ZHEIGHT (M) Vert.0tos
12.99 2.40E-TS -6.689-0 FUS/DZe 5 .104E-D2 PS IiI

71LOAT DM4 LAY HEAT FLUX 
SLOE. .31F0/,'0.034 TWatts/e2) SCALING POT. TEMP. N-SFEC.HUMIDITT )EQ/RgI N-.P EC.HUM IDI TY I(Lt g

5.14E/ TO (Relu'on Z zHEIGHT (Mters) 2-HEIGHTI (MO V,,ertAos
l/L AT io MERS 1.5L1E1 D04/02- -R.9?E-06 PSI.=PSI12-0.1026 D;EN.HEAT ELIIX 

SN SLOJPE DO -6 013STfts/o2)l/L AT 20 5.52E (1T ROUGHNESS LENGTH N-POT YEMP.(Releoo N-POT.TFMP.)R,,-u)-0. a04. 7;trs HEIGHT (Meters) ZHEIGH T (M, Vert Axis
SRY AND SOLAR HEAT FLUX 7.148F-O5 DPT/I- -?03E -13 PST1-PSI?2/L AT Z2 (Wet IS1,2) PTK SELOE- -3.5SF 01

-0. 024 1.27E .I
DRAG CUEF. AT ID METERS NoETTEMF.STRUCIOKiM-2/3)

MONTON-OBUJKHOV LENGTH TOTAL MHEAT BUDGET ELlIS nO~es~oes ZoHEIGHT (M) VertA.s
(Meters) (W te1 1 0.) 1 :5 PSI.NON
-3 .787E 02 7.7SF RT CT? SLOPE-NO DATA

PI! AT 7TF 0.20966 ROSEN RATIO
P51 AT1 22- 0.02 U9 l4 no1t:
ES1? AT Z1- 0.0945130 0.093
POT? AT 72- 1.050641

"GFNECAL CONSTANTS: MISCELLANE OUD

VON RARRMAN GRAVITATION PROFILE PROF I(.E BOORK BULRKCONSTANT ACCELERATIION TUR.PRANDYL IR,.OCHHIDT SErN HEAT MOI STURE AIRDEST
(N -1it0 (H/sec 2 ) NoIMER NJ MBE TR IIANSECOFE. TRANSE.COEF. (ENSA)

0 4 9.79 0.74 0.74 0.92E-03 T32E-03 125

"GENERAL NOTE,: AIR SPECIFIC HEAT
Acurc Ioo nto exeee for Meesuren of Profile Slope aod/or Partial Derioetos. IlTcoo,/Og Rdl

Co 1tu a too ceciteO Ny nsertion o,: 24f 0,0

SN! -OH?- 0 I- .00 1K/q. WATER IAT.HEAT YAP.

" CONTINUjED ON REST PAGE 138



nuN NUMBER, 79D5UAO000 'ARINE SURFACF LAYER PRINTSIATE: 11 JUl 980
START TIME 20O: 0 a PI H! MICROMETEUROLOGY DAIA cAMPLI RATE ALI , HANNELS): 6/Min
START DATE: 3 May 1979 (DAY 173) 5AN NICOLAS ISLAND, CAi DA1A AVERAGING PERIOD 30 Min

FSIIMAIED 1ICRMIETFUROLOGICAI PARANETERS AT IFN METERS.

AIR TEMP. WIND SPEED DEW POINT TEMP.STRUC. BAR PRF. R uM N TEM9 AIK-Wr TEMP POT-WY TE p VIE-N) TEMP V.PUT-WT TEMP
(Celsvus) (Meter/see) (Celesus) KCI.M- b13) (iilli ) (elvn) (Kelvin) (Kelvin)
(2254 7.82 9.47 NO DATA 1017.23 13.56 I ) 1 214 -0.044 0.054

HEIGHT POT.IEMP VIRTEMP. V.POT.TEMP. ABS.HUMID. REL.HUMID. SPF CHUMIG TAP PREL, T.VAP.PRES REF.INF
(MeIters) ,Celvus) (Celsius) (Celsius) (Kg/eS) (Perent) (kg/og) Mlilars) Millibars) (Kel.vM-2/3)
10.00 12.35? 13.521 13.619 9.029E-03 83.11 7.354E0- Lt.. 14.309 Nt DATA

BUt K AERODYNAMIC CAL L,) ATIONS BASED ON ABOVE ESTIMATED VALUES AT TEN METERS (PRIEHE ET AL,1978):

IN'FFRRED FI UX PARAMETERS INFERRED INTERRFD REAN VERTICAL
STABILITY ( .UP,-=DOWN) SCALING PARAMETERS VELOCITY COVARIANCE MISCALLANEPJS

".RAD.RICHARDSON NUMBER MOMENTUM FLUX FRICTION VELOCITY WITH LONG, VELOCITY AIR DENSITY
Stabl.e,--UnstAble) (Nt/e2) (Meters/set) (MeterK/seca) (Kg/l3)

-0.088 AT 0MM -AB-E-02 2.647-01 -7.005E-02 1.2362

GEOMEIRIC MEAN HEIGHT HUMIDITY FLUX SCALING SP[C,HUMLD, WITH ABS. HUMIDITY AIR SPLCIFIC HEAT
,nv~nr ( CMH7ZISZ2)I/ lKg/net 02) (Kg/Kg) (Meter Kg/sec e3) (ITcaI./Kg KeG.)
12,99 2.56K-IS -8.72H-I5 2.R857E-05 24155E 02

Z/I AT GMH LATHERY FLUX SCALING POTTEMP. WITH POT.TEMPERATURE WATER LAT.HEAI YAP
-0. 03 (Watts/2) (K.lvin) (Meter Kel./sec) (ITtal./Kg)

7l06E V -4.054F-02 1.073E-02 59038E 05
Z)L AT 10 METERS
-0.079 SEN-HEAT FLUX ROUGHNESS LENGTH VAPPRESAT WT LEVEL

(Watls/2) (Met*r.,) (MilluIbaY)
MONIN-OBUKHOV LENGTH 1.34E 01 5.0,4E-05 15.611
(Meters)
-1 .25SE 02 SKY AND SOLAR HFAT FLUX DRAG COEF.AT 10 METERS ABS.HUMID.AT WT LEVEL

(Wa t Is/m) )nensionless) (Kg/n3)
I.27E 01 1,146E-03 1.1RSE-02

TOTAL HEAT BUDGET FLIX BAR PRESAT WE IEVEL
(Watts/n2) (Mullibr)
9.67E 0D1 101.41

BOWEN RATIO
(n units)
0.190

N MEASUREMENT ERROR ANALYSIS OF PARAMETERS LISTED IN PERCENT MEAN ERROR AS COMPUTED FROM CONSTITUENT MEASUREMENT ACCUHACIE.
TOP ROW ARE PRYFILE FRROR VALUES AND BOTTOM ROW ARE DU).K AERODYNAMIC ERROR VALUES. ALL VALUES ARE rePROXIMATE AND ARE +ur-.

GRADRICH Z/L MOMENTUM LAT.HEAT SEN.HEAT SKY RAD. TOTAL HEAT BOWEN FRICTION SCLSPFC SCL.POT. ROUGH. DRAG

NO.AT CMN AT 1OM FLUX FLUX FLUX FLUX FLUX RATIO VELOCITY HUMIDITY TEMP. LENGIH I:))EF

143% 143% 116% 166% ITT% 11Z 128% 277% 58% IO5Z 520 780 l16

171% 171% 46% 42% 99% 11% 34% 142% 23% 65% 122% 43Z 40%

n CONTINUED BELOW

RUN NUMBER: 7905032000 MARINE SURFALF LAYER PRINT DATE: 11 JUN 1980
START TIME: 20: 0: 0 PSI NR[ MICROMETEOROLOGY DATA SAMPLING RATE (ALL CHANNELS): 6/Mun
START DATE: 3 Map 1979 (DAY 123) SAN NICOLAS ISLAND, CAL DATA AVERAGING PERIOD: 30 Min

" COMPOSITE PRUFILE AND EUIK AERODYNAMI C DERIVED PARAMETER VALUE WEIGHTED AS A FUNCTION OF THE ABOVE RESPECTIVE MEASUREMENT ERRORS
WITH THE LOWER LIMIT OF THF CORRESPONDING MEASUREMENT UNCERTAINTY INDICATED IN 1 1:

FLUX PARAMETERS
STAI[IITY I+.UP,- DOWN) SCALING PARAMETERS

!RARICHARDSON NUMBER MOMFNTM FLUX FRICTION VELOCITY
InS table,- Unstabl ) (Nt/n2) (Meters/set)
-0.055 (;.021 AT 0MH -9.16E-02 16.0E-02L 2.720E-01 [6.0K-02

GEOMETRIC MEAN HEIGHT HUMIDITY FLUX SCALING SPPC.HUMID.
(Meter) GMH(7 *Z2)I/ (Kq/ser n2L (Kg/Kq)
15.99 2,.76E-05 IR.OE-06 -7,964E-.S [3.0E-051

Z/L AT GMH LATNFAT FLUX SCALING POT.TEMP,
-0.066 10.021 (Watts/i2) (Keluin1

6bA3E 01 12,0E 011 -2.2I0V1 (2,0-021
Z/L AT ID METERS
-0,051 10.021 SENHFAT FLUX ROUGHNESS LFNGTH

(Watts/e2) (Meters)
MONIN-OBUKHOV LENGTH 9.68F 00 3,0Eu000I 5.779E-05 [6.0E-05)
(Meters)
-1.978E 07 SKY AND SOLAR HEAT FLUX DRAG COPE.AT I0 METERS

(WatIs/2) (Meters)
1.27E DI 12.0E Il I fl/. t 14.0E-041

TOTAL HFAT BUIDGET FLUX
(Wat t ./.2)

9.27E 0I IS.0EnlI

BOWEN RATIO
en o ut,)

0.157 (0O1l

" DIFFERENCE BETWEEN THF PROFILE AND BULK AERODYNAMIC DERIVED PARAMETER VALUES AS COMPUTED VIA THF STANDARD DEVIATION FROM EITHER THE
ABOVE WEIGHTFD COMPOSITE VALUF OR MEASUREMENT UNCERTAINTY VALUE (WHICH EVER ABSOLUTE VALUE IS LARGER). ALL VALUES ARE
LISTED IN PERCENT DIFFERENCE AND ARE *or-:

GRADRICH. Z/ MOMFNTUM LAT.HEAT SENHEAT SKY RAD. TOTAL HEAT BOWEN FRICTION SCLSPEC SCLPOT. ROUGH. DRAG
NO.AT GMM AT tOM FLUX FLUX fPOX FLUX FlUX RATIO VELOCITY HUMIDITY TEMP. LENGTH :OEF.

55% 531 It% lox 41% OX 12% 32% 55 13% 60% ?a% Iv%

" 9NO OF DATA RIM 139



MARINE SURFACE LAYER MICRUMETEOROEOGCICAL EXPERIMENT

NAVAL RESEARCH LABORATORY
AT MOSPHERIC PHYSICS BRANCH

MARINE ATMOSPHERIC RESEARCH STATION
SAN NICOLAS ISLAND, CALIFORNIA

.t . .. MICRGMLTEOROLOGICAL DATA Ab--s

RUN NUMBEN: 7945132030a PRINT DATE: It JUN 1900
STAR T TIME: 1:31: PIT DATA SAMPLIN RATE (ALL CHANNELS): 6/Mon
END TIME: 1'0:59:51 PO DATA AVERAGING PERIOD: 31MTART DATE: A Ma 199 (DRY I2IL NOMENCLATURE: 1-UPPER LEVEL , 2bLOWER LEVEL

ANALOG CHANACI RAW DATA (AVERAGE VOL):
No.110 N.1 o.2 No.03 11-14 No.15 No I6 N-087 RS o
VI(1.I).REP.A TEPSTRUC.1I T"PSTRUC.2 DEW POCINTI DE W POIT WI2111ND SPEEDI RIND SP EED2 AR.RES.2 SETP R'" *'AD. WIND DIR.

620.DII 0.001 4.992 4.99? .5 4. 24 509 -119 5.096

NNo . o.1 N.*I? N-.13 No.14 N..15 N"1 Lb Nt-17
BULR A) TEMP AC FREQUENCY AC VOCLTAGE MANUAL FLAT ZERO REF. SPARE A SPARE D VOL TR EF.B

3.0 .771 2.1122 0.401 0.0l .51 DIII 6.20t;

*DIGITAL- CHANNEL RAW DATA (AVERAGE): ESCARPMENT DATA, FIELD CALIBRATION AND WIND SPEED ESCARPMENT CORRECTIONS:

No I No.? UPWIND NEAR UPWIND LAND SPIFCAL bf PTYfLAL WTBECAL WIIC WS2EC
AIR TEMP) AI AEP. HEICHT / LEFNTH PATHIMeer,)LotL (Volt , (V olt,).I (Coef f.) (CoeFf.)
I41 1 _119 1421 122344 0.1A3 1109 -0. Ong a 0,,u 0 00 1.09 92 0.952

oSYbTEM HOUSEIKEEPING PARAMETERS TRANSLATED INTO ENGONEERING UNITS:

FMANUAL FLAG IRROR COUNT DATA BAS E VOLT.RE) DES V TL TRRF .SFEV ZERO REF OFT AC VOLT.FLUS AC FREQ.FLOS AC VOLTAGE AC FREQUENCY
(Hos,) (Noa. (No.scans A)No.>.005V) B)(No.).005V) (No.002V) (No.050V) (NoLIHoI LONG) (No)

0 I IS I I IIl.2 59.77

OBDSERVED RicNomETCOROLOGICAL PARAMEERS LINCLUDING THE ABOVE CALI AND ESCARPMENT CORRECTIONS) TRANSLATED INTO ENGINEERING UNITS:

AIR TFYOP.1 WIND SPEESI DEW POINTI TFNP.TTRUE.I WIND DIR BAR.PRES.T SET MAD. BULK AT TEMP MEAN AIR TEMPV. (C o) (Meter/cec) (Ce.1 I_)I (Ke.I.o9 M2/3) (De q .IrceL )MolI oR r (Wat/e (CeL.oI (Rei n')
12.122 a0.10 9. 50 NC) DATA 3 10.3 1016.44 1.27E 0l 13.553 2R5.338

AIR TIEMP.?' WIND.SPEE.D? DEWPOINT?; TEmY.STRUC.? TID'ETADLE) PARPRES,2

(Ce sio) (Metr/ec (Celno.s) )KeI.oM- 2/3) (Mete MSL) (Rull ,b rI
12.234 7 .5.5 97.47 NO DATA 0.11 11117.54

oCA) CUT ATED M ICRUMFTET)ROLLOGICAL PARAMETERS:

HEIGHT, I1 FUT.TEHP.I VIR.TEMP.I V.POTI.TEMP.1 AT(S.HUMID.l RELr.UIDI SPEC.RUMID.I VAP,PRES.I S.UAP.PREU.I REF.INDES I

(Mieter) (CelsooI (CelIooI (Cels-us) (Kg/93)0 (Peret (EN/Kg)O: (Mollber) )Mil0SbarL L(e..tRM-2/3L
18.35 12_3 02 13.391 13.570 9 .039C-1 83.96 7 .31S'F-I 11.9 1 1 4.175 NO DATA

HEICHT, 72 POTTEMP.? VIR.TEIP,? VPTTR.2 ABU.HUNID.2 REL.HUMLD.2 SPEC .UMID.2 VAP.PRES.? D.VAP.PRES.2 REP.IHOES 2

9.20 12.325 13.51 13.592i 9.029E- 03 H3.19 7.301E-03 11.892 14,296 NO DATA

oCONTINUED BELOW

PRINT DATE: I I JUN l9R0RUN NUMBIER: 790503103 MAR INE SURFACE EATER DATA SAMPLINGot RATE (ALE CHANN ELS): A/Mi,
START TIME: 20:30: I POST NRL RICRONETEOAOL OGT DATA AVERAGING PER IOD: 31. Mn
START DATE: 3 Ma.y 1979 (DAY 123) SAN NICOLAS ISLAND, CAL. NOMENCLATURE: I=UPPER LEVEE, 1-LOWER LEVEL

oPROFILE CALCULATIONS BASED ON ABOVE OBSERVED AND CALCULATED VALUES )BUSINGER, 1973):

FLUX PARAMETERS PROFIL E SLOPES
STADIL ITT (- UP,-DOWN) SCALING PARAMETERS PARTIAL DERIVATIVES )o=INCRWITH HEIGHT)

GRAD.'RICHARDSYN NUMB8ER MOMENTUM FLUX FRICTION VELPEITY GENERAL)FURR:DN/D2;) GENERAL FORM: NZSLOPEm
In-S able,- Unsta bie) (Nt/nD) Metes/ec I(N0-N2)I/CLn,)(Z1/12 (LnZl-PSTI-( nZ2-PSI1)3/
-.034 AT GMH -lOE-I Z ?P72E-0lI )1.n22))/21 INI-2

GEO0METRIC MEAN HEIGHT HUMIDITT FLUX SCALING UPEC.HURD. NAWIND SP EEDtIN/set) N:WI ND SPEED )M/secl
(Meter) GMH-LZIOZ2LI/2 (K/ec tn)(Kg/Kg) Z HE ICHT (Metrs 7-HEIGHT (M) Vet.Aos

12.9 249EO5-6.774E_05 W6002 .S-I PSI.PSII

AS SLOPE- 1.3SF 90
7/L AT GRR LAT;.EAT FELUX
-0.042 (WatIs/" 2) SCALING POT. TEMP. NUSPEC.HUMIDITT K/g N-SPEC.HUMIDITT 1Kg/Kg)

/A6.1SFEI (Keo1mn) 7-HEIGHTj (M ters lORFIGRY (M) VertAn
I/L AT 10 METERS -1.93RE-02 DSH/D7- -92E'-06 P Io.P 1 2
-0.033 ILENHEAT FL))S OH SLOP E -70PE 03

Z/L AT 71 7.20E 00 ROUGHNESS LENGTH N-PUT.TEMP,)Reloot N=POT.TEMP.)'Keln
-0. 0 (Meters) 2-HEI'GHT LMetrs) ZoHEIGHNT (MO Vert.xis

SKY AND SOLAR HEAT FLUX 7.765E-05 DPT/D7- -2.55E-03 PSI-PS 1l
l/L AT 22 (WtItIs /V?) PTR StLOPE -2,79E 0I
-0. 030 I.27E SI

DRAG COEF. AT 10 METERS N:LTEMPSTRUC.)RtM-2/3(
MONIN-OBUEHOV LENGTH TOTAL HE AT BUDGET FLUX LI) 1nenstonl.ss) 2-HEIGHT (M) UcrAnos

(Me terS)I (Wa ts/1.2) 1./o -U PSI-NONE
-3,067E OS 8.14E 01l CT2 SLOPE-NO DATA

PSll AT 71: 0.IR80R0 BOWENRATIO
PS Il AT 72- 0.1996 13 (no onttf
PS12 AT I1T 0.11 3632 0.117
P612 AT 72- 0 16 16 17

o GNERAL_ CNTNTS-- MISCELLANEOUS

VO RARMNr T.A VITATIO PROFILE PROFIL RU)K IE
ONSTANT ACCELERATION TUR.PRANDTL TUOR.SrHMIDT SO1N HEAT MO ISTURE AIR DENSITY

ONo onts IM/sec 2) NUMBER NUMBER TRANSF.CLRF. TRANSE.COEF. )Rq/tt3
1.4 9.799 1.74 0.7 4 0.92t-R3 l. 32E-03 1.2363

*GENERAL NOTE): AIR SPECIFIC HEAT
A ccora .cy Illato eIeee fo aoenn of P1-f1. 91oe and/or P-1-1. D.ro o.o. (I Inol./R

5 
.Eel.)

Co.epotto . ct' N inetion vI of: 2.41511E 02

0H15SH2- ./- .08t-3 Kg/Kg. WATER LAS. HEAT VAR,
(I

T
r al/Kg)

5.90431 01S

oCONTINUED ON NEXT PAGE 140



RUN NUMBER; 7905032030 MARINE SURFACE LAYER PRINT DATE: 11 JUN IPSO
START TIME: 20:30: 0 PST NRL MICROMETEOROLOGY DATA SAMPLING NATE (ALL CHANNELS): 6/Min
START DATE: 3 May 1979 (DAY 1231 SAN NICOLAS ISLAND, CAL DATA AVERAGING PERIOD: 30 Mit

" ESTIMATED MICROMETEOR)LUGICAL PARAMETERS AT IN METERS:

AIR TEMP. WIND SPEED DEW POINT TEMP.STRUC. BAR.PRES. BULK WT TEMP AIR-WI TEMP POT-UT TEMP VR-UT TEMP V.PDT-WT TEMP
(Celsius) (Meer/set) (Celsius) (eI.xM-2/3) (Millibar) (Celsius) (Kelvin) (Kelvin) (Kelvin) (Kelvit)
12.221 7.60 9.47 NO DATA 1017.44 13.553 -1.333 -1.235 -0.066 0.032

HEIGHT POT.TEMP. VIR.TEP. V.POT.TEMP. ASS.HUMID. REL.HUNID. SPEC.HUMID. VAPPRES. SVAPPRES. REF.INDEX
(Meters) (Celsius) (Celsis) (Celsius) (K/.3) (Percent) (Kg/K) (Ncllibars) (Millub rs) (Kel.xm-2/3)
10.00 12.319 13.488 13,586 9.031E-3 83.28 7.303E-03 11.894 14.281 NO DATA

* BUIK AERODYNAMIC CALCULATIONS BASED ON ABOVE ESTIMATED VALUES AT TEN METERS (FRIEHE El AL,1970):

INFERRED FI.U PARAMETERS INFERRED INFERRED MEAN VERTICAL
STABILITY ).UP,--DOWN) SCALING PARAMETERS VELOCITY COVARIANCE MISCELLANEOUS

CRAD.RICHARDSON NUMBER MOMENTUM FLUX FRICTION VELOCITY WITH LONG. VELOCITY AIR DENSITY
(.Stable,--Unstable) (NI/2) (Meters/ee ) (Mete2/sec2) )UD/.3)
-0.097 AT GMH -A.09E-.2 2.557E-01 -6.540E-02 1.2366

GEOMETRIC MEAN HEIGHT HUMIDITY FLUX SCALING SPEC,HUMID. WITH ASS. HUMIDITY AIR SPECIFIC HEAT
(Meter) GMH.(ZI*Z2)1/2 (Kg/sec m2) ):q/Kg1 (Meter Kg/sec ,3) (ZTcal./Kq X0I.)
12.99 2.77E-05 -8.760E-05 2.77aE-05 2.415ME 02

Z/L AT GMH LATHEAT FLUX SCALING POTTEMP. WITH POT.TEMPERATURE WATER LAT.HEAT VAP.
-0.113 (W.tts/t2) (Kelvi ) (Meter Kel./sc) (ITCa./XR)

6A85E U -4.159E-02 1.063E-02 5.9040E 05
Z/L AT !0 METERS
-0,087 SEN.HEAT FLUX ROUGHNESS LENGTH VAP.PRES.AT WT LEVEL

(WIns/n2) (Meters) (Mullibar
MONIN-OBUKHOV LENGTH 1.33E0 1 4.398F-05 15.602
(Meters)

-I.145E 0? SKY AND SOLAR HFAT FLUX DRAG COEF.AT 10 METERS ABS.HUMID.AT WT LEVEL
(at .t2/) (Dinensinles) (Kg/n3)
1,27E SI 1.132C- 03 .179E-02

TOTAL HEAT BUDGET FLUX BAR.PRES.AT AT LEVEL
(Wats/n2) (Mill1bar)
9.45E 01 1018.64

COWIN RATIO

(nn units)

0.194

ME ASUREMENT ERROR ANALYSIS OF PARAMETERS LISTED IN PERCENT MEAN ERROR AS COMPUTED FROM CONSTITUENT MEASUREMENT ACCURACIES.
TOP ROW ARE PROFILE ERROR VALUES AND BOTTOM ROW ARE BULK AERODYNAMIC ERROR VALUES. ALL VALUES ARE APPROXIMATE AND ARE "nnr-

GRAD.RICH. Z/L MOMENTUM LAT.HEAT SEN.HEAT SKY RAD. TOTAL HEAT BOWEN FRICTION SCLSPEC SCL.POT. ROUGH. DRAG
NO AT GMH AT IOM FLUX FLUX FLUX FLUX FLUX RATIO VELOCITY HUMIDITY TEMP. LENGTH COEF.

!31% 131% 112% 164% 99% 11% 1245 263Z 56% 1Ox 43X 76% 112X

170% 170% 46% 42% 98% 11% 34% 141% 23% 65% 121Z 43% 40%

CONTINUED BELOW

RUN NUMBER: 7905032030 MARINE SURFACE LAYER PRINT DATE: It JUN 1980

START TIME: 20:31: 0 PUT NRL MICROMETEOROLOGY DATA SAMPLING RATE (ALL CHANNELS): 6/Mn
START DATE: 3 May 1979 (DAY 123) SAN NICOLAS ISLAND, CAL DATA AVERAGING PERIOD: 30 Min

COMPOSITE PROFILE AND ULK AERODYNAMIC DERIVED PARAMETER VALUE WEIGHTED AS A FUNCTION OF THE ABOVE RESPECTIVE MEASUREMENT ERRORS
WITH THE LOWER LIMIT OF THE CORRESPONDING MEASUREMENT UNCERTAINTY INDICATED IN I ]:

FLUX PARAMETERS

STARILITY Iv.UP,-.DOWN) SCALING PARAMETERS

&RAD.RICHARDSON NUMBER MOMENTUM FLUX FRICTION VELOCITY
()=Stable,-UnstabIe) (Nt/n?) (Meters/set)
-0.061 10.021 AT CMH - .9lE-02 (.OLE-02] 2.670F-01 (6.0E-021

GEOMETRIC MEAN HEIGHT HUMIDITY FLUX SCALING SPIC.HUMID,
(Meter) GMH=(ZIMZ2)l/2 (Hg/sec 2J) (Kg/Kg)
12.99 2.71E-S5 (RE-Oll -8010E-05 13.E-05]

Z/L AT GMH LAT.HEAT FLUX SCALING POT.TEMP.
-0.073 10.021 (Watts/n?) (Kel.in)

6.7SF 0 12.OE+01I -2.517E-02 [2.0E-021
Z/L AT 10 METE'
-0.056 (0.021 SFNNEFAT FLUX ROUGHNESS LENGTH

(Watts/.;) (Meters)
MONIN-OBUKHOV LENGTH 1.03E 0I 13.0E+001 5.615-O5 [6. OE-051
(Meter.)

-l.773E 0? SKY AND SOLAR HEAT FLUX DRAG COFAT 10 METER
(Watts/n) (Meters)
1.27E 01 [2,0E+Ol 1.2.-X.; (4.IE-041

TOTAL HEAT BLDGET FLUX
(Watts/n?)
9.17F 1 13,0+0II

FOWEN RATIO
(no units)
0.167 10.018

DIFFERENCE BETWEEN THE PROFILE AND BULK AFRODYNAMIC DERIVED PARAMETER VALUES AS COMPUTED VIA THE STANDARD DEVIATION FROM EITHER THE
ABOVE WEIGHTED COMPOSITE VAL)f)E OR MFASIUREMNT UNCERTAINTY VALUE (WHICH EVER ABSOLUTE VALUE IS LARGER). ALL VALUER ARE
LISTED IN PERCFNT DIFFERENCE AND ARE "or-i:

GRAD.RICH. Z/L MOMFNTUM LAT.HEAT SEN.HEAT SKY RAD. TOTAL HEAT BOWEN FRICTION SCL.SPEC SCL.POT. ROUGH. DRAG

NOAT GCH ATI oM FLUX FLUX FLUX FLUX FLUX RATIO VELOCIf HUMIDITY TEMP. LENGTH COEF.

52% 49% 175 6% 30x 0t 0% 24% R 13% 49 292 261



MARINE SURFACE LATER MICROME TEUROLOGICAL EXPERIMENT

NAV Al RESEARCH LAB(IRATORV
ATMOSPHERIC PHYSICS BRANCH

MARINE ATMOSPHER IC RESE ARLO STATION
SAN NII O LAS ISLAND, CAL IFORNIA

.. ICROHETEOBSLOGICAL DATA . 0

RUN NUMBER: 7915032111% PRINT DATE: 111SUNA19SU
START I IME: -1: I : I0S DATA SAMPLING RATE (ALL CHANNELS): 6/Moo
E ND TI ME: 21:29.5a POT DATA AVERAGING PERIOD: 30 Mio
))T AAT DATE: 3 My V(P79 (DAT 123) NOMENCLATURE: ('UPPER LEVEL, 2-LOtWER LEVEL

ANALOG CHANNEL RAW DATA (AVERAGE VDC(:

N.0 N.1 N.? No.03 N..04 No.05 No.on No.17 NoON8 No.'9VOLT REE.A TEMP.STRI)C.1ITEMP.STRUC.2 DEA P INT) DE-W POINT? WIND SPEDO WING SPEED, EA RPRED.? SKY 84R WIND DIR
6.215 0.10 0.00 4.983 4.995 4.416E 4.287 5107 -0.091 5t05A

No4. No1I No1 No.13 No.14 o.5 N..16 No,17
LAR(K WT T EMP AC EFSUENCY AC 00) VASE MA NUAl FLAG ZE RO REF. SPARE A SPARE B' VOLTREFFI'

3.Afl6 31071 221 0.0 at 1. 1 0 . 0 a 0. 0 01 6.210t

*DIGITAL CHANNEL RAW DATA (AVERACE): ESCARPMENT DATA, FIELD CALIBRATION AND WIND SPEED ESCARPMENT CORRECTIoNS:

No. NoM-? UPWIND NEAR UPWIND LAND SPIELAL OP/EFCAL WIBELAL WSILL !,:.EC
AIRTEMP.! A IR TEMP.? HEIGHTI/LENGTH PATHIMCesI (Vol ts) (Vol tS) (Volts) (CoDef f (C-!4.,
1411 119536 1421 120600 0.10 3 Ila -0 .009 0.001 0.100 0 a. 992 0

oSYSTEM HOUSEKEEPING PARAMETERS TRANSLATED INTO ENGINEERING UNITS:

MANUAL FLAG ERROR COUNT DATA BASE VOLT.RF.DEV UOLT.REE.DEV ZERO REF.DEV AC VOLT FLUX AC ERESELVO AC VOLTAGE AL ERESUENCY
(Noo can s) (N oscans) (No-scans( AINo.).005V( BINotI.005V (Noa.002OV) (N.150) INol)IHol V AUN) t
a IS a S U S 11? f95

oOBSERVED RICKTMETEOROLOOICAL PARAMETERS (INCLUDING THE ABOVE GAL. AND ESCARPRYNT CORRECTIONS) TRANSLATED INTU ENGINEERINGOUNJolS

AIR YEMP.I WIND OPEEDI DEW POINT! TEMP.STRUC.I WINODIR B.A.PRED.( SKY HAD. AUto AT TEPMEAN AIR TEMP

I 6elS) (Meter/neo (Cel Ks (RIoM -2/31 (Deg~lroe (Mol1obarT Wat/n?2 '71sus !=elo
(1.954 0,51 9.47 NO DATA 316 I. 1 01 6.56 1.DYE II ( 3.541 205.171

AIR TSEMP.? WIND SP EED? DEW PO(,INT? TEMP.STRUG .2 TIDE TAB LE RARPEES.?(Celuos) L te ter/seo) (Celsis) K 1I.oxM-2/31 TMeter MOSLt (Millibar)
12.0 60a 03 9.45 No DATA -0 .01 1 0117.6 5

*CALCULATED MICROMKTEURDLOELICAL PARAMETERS:

HEIGHT, I 1 POT.TEMP.I VIR.TEMP.1 V.OT.TEMP.I ABS.H1UMID.I REL.HUMID.I SPEC.HUMID.I VAP.PRES.1 0.VAP.PRED.I REF.INDEX I
(MReterslI (Ce.lIsoos-) (CeIsius ) (Clos Kg/oMo3) (P a ert (Rg/Rg) (MillobaI ( Mo111o L rI .1.M- ./3)
18.30 121: 3.219 13.39 9.029-I 0 4.74 7.1E1 1.800 (4020 NO DATA

HEIGHT,?2 POTTE1MP.? VIR.TEAP.2 V.POT.TEMP.2 ABS.HUMIS.D RELKHUMID,? SPEC.HUMID.2 VAP.PRES.?! SUVAP-PES.? REF.INULO Z2
(Meters (Celsous) ICelsos) (Celsos (Kg/n3) (Pecrcet (Kg/Kg) (Hillobar) (Mo IoIar) (Ke IoM-/3)
9 .21 12.1;0 13.332 1 3 .4? P, Z.0I1E-03S 83. 7.290E-03: 1 1.875 14,141 N0 DATA

oCONTINUED BELOW

PRINT DATE: IT1 JUN 1900
RUN NUMBER: 79150A.211 0 MARINE SURFACE LATER DAT A SAMPLING HATE (ALL CHANNELS): 6/0(0
S TART TIME9: 21: 0:t I PST NR L M ICROMETEORO OIGT DAT A AVERGIG PRID 20 Moo
S3TARTI DATE: 3 Ma y 1979 (DAT 123) SAN NICOLAS 15) AN D, CAL NORENCIATIURE: I=UPPEN LEVEL, 2=LOWER LEVEL

oPROFILE CALCULATIONS BASED ON ABOVE OBSERVED AND CAL.CULATED VALUES )BUSINGER,1P73(:

ELUX PARAMETERS PRO) ILE SLOPED
STABILITY Ct.o-UP ,-DOWNI SCALING PARAMETERS PARTIAL. DERIVATIVES .INCE.WITo HEIGHT)

GRAD.RITNAROSON NUMBER MOMENTUM FLUXO FRICTION VELOCITY GENERAL FORR:DN/DZ= GENERAL FORM:' 'SLOTPE=
)0-StaBle,-=Vnst.ble( (Nt/n?)0 )Meters/seo( IINI-N211/(Lo(2I/?2o ITLoI-PSI)-)Ln2-PT,(I/1
- 03 AT CMH -1.2 E-I 3. 136E-O (202, 2)1/2 , IN-N2)

TGEOMETRIC MEAN HEIGHT OUMID1)ITY FLUX SCALING SPEC.HURD. N-WIND SPEED 10/sec) N:WIN D SPELED t/r
(Meter) GMH=oUIo?2(I/? (E/se n2) (Eg/EgI- Z=HEIOHT (Meters) Z HE I GT (M) Vert Ios
12.99 2.62E-05 -6.75RE-I5 DASDSb 5.135EF-I? P SI=P SII

AS SLOPE- 1.28E o0
7/L AT SMH4 LAT NEAT FLUX
-0.104 1 (Watt, 's/M?) SCALING POT. TEMP. N=SPEC.HMIDITY (Eq/Kg) N.S P EG.HUMI DITT (Kg/Kg)6 49"E 01 (RK91-n ZoHEIGHT (Meters) Z HEIATM I) Vert.-o
Z/L AT 10 METERS -2. 064E-02 ESH/Il=. 89?-16 PS1 2
-0, 031 TENNHEAT F~lIX SN SLOPE= -ROO0F 03

(Wat ts/n?)
2/1 AT ZI HIR E II0 ROUGHNESS LENGTH N=POT.TEMP.(Relooo( N POTTEP.)RIeIo1o)
-I. DA (Meter) 2'HEIGHT (Meters) 2EIGHT KM Ve.IAois

SK Y AND SOLAR HEAT PLUS 9.NNBE-D5 DPT/DZ= -2.75oF-03 PSI PSI?Z/L AT 72 (Wa'tts/c?) PTR Sl-OPEm -2 .59E 01
-0 0 29 1.27E 01

DRAG CORE. AI METERS N-LoTERP.STRUC. (EoM-?1/3)
MONIN-OBUEHOV LENGTH TOTAL NEAT BUDGET FLUX )ioennonles ?'HEIGNT (MI Ver Ax s
(MeTer s) (Wa tts /m?) I~tT 6H ( PSI NONE
-3(177E 0? a. 57E SI1 CT? SLO)PE =No DATA

P S I1 At Z1= 0.174838 BOWER RATIO
PSl AT 22 0.1a96 40"4 (no o nIt
PI1 AT 11I. 113 a.126

PSI? AT 72. SI05Y9DR8

oGENERAL CONSTANTS: MISCELLANEOUS

VON RARMAN GRAVITAT ION PROFILE PROFILE RULEK BULR
CONTN ACELERA TION TUR PRANDTL T OR .SCHMIDT SE N NEAT MOISTURE AIR DENSITY
(No -11its) I/S.. 2) NUMB1 ER NUMBP R TRANS.COEFF. TRANSF.COEP . TKg/MS(0.4 9.7959 0.74 0.74 0.92E-03 I .37E-13 1.2372

oGENERAL NOTE'):i AIR SPECIFIC HEAT
Aoooracp ontaoo socedd forneaornn of Profile Slope and/or Partial Derovatioe. (IToal./eg RK.I

SHT -SN?. or .SH-1 g/Rg. WATER LAT.dEAT VA'.

(I ?To 1./Kg)
5.052E ITS

~CONTINUED ON NEXT PAGE 142



RUN NUMBER: 7905032100 MARINE SURFACE LAYER PRINT DATE: 11 JUN 1981
START TIME: 21: 0: 0 PST NOL MICROMETEOROLOGY DATA SAMPLING RATE (ALL FHANNELS): 6/Ein
START DATE: 3 May 1979 (DAY 123) SAN NICOLAS ISLAND, CAL DATA AVERAGING PERIOD: 30 Man

* ESTIMATED MICROMETEOROLOGICAL PARAMETERS AT IFN METERS;

AIR TEMP. WIND SPEED DEW POINT TEMP.STRUC BAR.PRES. BULK WT TEMP AIR-UT TEMP POT-UT TEMP VIR-WT TEMP V.POT-Ur TEMP
(Celsius) (Meter/sec) (Celsius) (Ke. M-2/I) (Millibar) (Celsius) (Kelvin) (Kelvin) (KelvLn) (Kelvin)
12.054 8.09 9.45 NO DATA 1017.56 13.541 -1.487 -1389 -0.222 -O 124

HEIGHT POT.TEMP. VIR.TVMP. V.POT.TERP. ABS,HUMID, RELHUMID. SPEC.HUMID. VAPPRES. S.VAP.PRES. REE.INDEX
(Meters) (Celsius) (Celsius) (Celsins) (K g/3) (Percent) (Kg/Kg) (Millibars) (Millibars) (KeI.xM-2/3)
10.00 12.152 13.319 13.417 9.023E-03 84.07 7.291K-Il 11.876 14.127 NO DATA

* BUlK AERODYNAMIC CALCULATIONS BASED ON ABOVE ESTIMATED VALUES AT TEN METERS (FRIEHE ET AL,1P78:

INFFRRED FLUX PARAMETERS INFERRED INFERRED MEAN VERTICAL
STABILITY (+UP,--DOUN) SCALING PARAMETERS VELOCITY COVARIANCE MISCELLANEOUS

GRAD.RICHARDSON NUMBER MOMENTUM FLUX FRICTION VELOCITY WITH LONG. VELOCITY AIR DENSITY
I+Stable,-Unstable ) (M/. Meters/se_) (Meter2/sec2) (Kg/el)
-0.089 AT GMM -9.42E-02 2.75SF-01 -7.609E-02 1.2374

GEOMETRIC MEAN HEIGHT HUMIDITY FLUX SCALING SPECHUMID. WITH ASS. HUMIDITY AIR SPECIFIC HEAT
(MeTer) GMNm(ZI*Z2)I/2 (Kg/sec l2) (Kg/Kg) (Meter Kg/sec .3) (ITcal./Kg Kel.)
12.99 2.95E-I5 -S.633E-05 2.947E-05 2.4157E 12

Z/L AT GMH LATHEAT FLUX SCALING POTTEMP. WITH POTTEMPERATURE WATER LATHEAT YAP.
-0.105 (W.nts/n2) (Kelvin) (Meter K r./set) (ITcal./Rg)

7.29E II -4.470K-Il 1.230-RZ 5.9050E 85

Z/L AT IO 
METERS

-0.081 SFNHEAT FLUX ROUGHNESS LENGTH VAP.PRES.A ST LEVEL
(Watts/.?) (Meters) (Mi I Ibar)

MONIN-OBUKHOV LENGTH I.54E 0I 5.81E-I5 15.59:
(MeTers)
-1.239E 02 SKY AND SOLAR HEAT FLUX DRAG COEF.AT 10 METERS ABS.HUMID.AT ST LEVEL

(Wanss/.2) (Dieensionles-) (Kg/.3
1.27E 51 1.164E-03 1.17RE-02

TOTAL HEAT Bt GET FLUX BAR.PRESAT UT LEVEL
(Iatts/2) (MillIbar)
I.OlE 02 1018.76

BOWEN RATIO
(no units)
0.212

. MEASUREMENT ERROR ANALYSIS OF PARAMETERS LISTED IN PFRCENT MEAN ERROR AS COMPUTED FROM CONSTITUENT MEASUREMENT ACCURACIES.
TOP ROW ARE PROFILE ERROR VALUES AND BOTTOM ROW ART BULK AERODYNAMIC ERROR VALUES. ALL VALUES ARE APPROXIMATE AND ARE v+r-":

GRAD.RICH. Z/L MOMENTUM LAT.HEAT SFNNHEAT SKY RAD. TOTAL HEAT BOSEN FRICTION SCL.SPEC SCL.POT. ROUGH. DRAG
NO.AT GMH AT LOM FLUX FLUX FLUX FLUX FLUX RATIO VELOCITY HUMIDITY TEMP. LENGTH COEF.

129Z 129% 112% 1645 96% IIZ 124X 260% 56% 18% 40% 76X 112%

166% 166Z 46% 42X 94% 11% 34% 136% 23% 65% 117% 43% 40%

* CONTINUED BELOW

RUN NUMBER: 7905032100 MARINE SURFACE LAYER PRINT DATE: 11 JUN 1980
START TIRE: 21 0: 0 PST NRL MICROMETEOROLOGY DATA SAMPL1NG RATE (ALL CHANNELS): b/May
START DATE: 3 May 1979 (DAY 123) SAN NICOLAS ISLAND, CAL DATA AVERAGING PERIOD 30 Mn

* COMPOSITE PROFILE AND BULK AERODYNAMIC DERIVED PARAMETER VALUE WEIGHTED AS A FUNCTION OF THE ABOVE RESPECTIVE MEASUREMENT ERRORS
WITN TNE LOSER LIMIT OF THE CORRFSPONDING MEASUREMENT UNCERTAINTY INDICATED IN 1 1:

FLUX PARAMETERS
STABILITY ) =UP.-DOWN) SCALING PARAMETERS

GRADRICHARDXON NUMBFR MOMENTUM FLUX FRICTION VELOCITY
vSIble,-.Unstable) (Nt/eN2) (Meters/nec)
-0.058 to.D21 AT GM -1.02E-01 16.0E-02 2.86SF-01 (6.0K-02

GEOMETRIC MEAN HEIGHT HUMIDITY FLUX SCALING 5PFC.HUMID.
(Meter) GMH)ZI*l2)1/2 (Kg/sec 'e) (Kg/Kg)
12.99 2.85E-I5 IS.OE-06] -7.924F-05 13.01-051

Z/L AT GMH LATHEAT FLUX SCALING POTTEMP.
-8.069 10.02) (Watts/.2) (Kelvin)

7.12 01 1R2,9E012 -2.694E-02 I2.0E-02
2/L AT I0 METERS

-0,a53 10,021 SENHEAT FLUX ROUGHNESS LENGTH
(Watts/.2) (Meters)

MNOIN-OBUKHOV LENGTH 1.1SF SI (3,0E+00 7.169E-0T (6.0-05
(Meters)
-I.7 81 SKY AND SOLAR HEAT FLUX DRAG COEF.AT 10 METERS

(Watts/2) (Meters)
1.27E 01 (2.0E 01] 1.i3tz-3 (4.0E-04)

TOTAL HEAT BUDGET FLUX
(Watts/nI)
9.77F 11 1RiEcRII

BOSEN RATIO
no units)
0.82 10.081

* DIFFERENCE BETWEEN THE PROFILE AND BULK AFRODYNAMIC DERIVED PARAMETER VALUES AS COMPUTED VIA THE STANDARD DEVIATION FROM EITHER THE
ABOVE WEIGHTED COMPOSITE VALUE OR MEASUREMENT UNCERTAINTY VALUE (WHICH EVER ABSOLUTE VALUE IS LARGER). ALL VALUES ARE
LISTED IN PERCENT DIFFERENCE AND ARE *-r-",

GRADRICH. Z/L MOMENTUM LATHEAT FN.HEAT SKY RAD. TOTAL. HEAT BOWEN FRICTION SCL.SPEC SCL.POT. ROUGH. DRAG
MOAT GNH AT IOM FLUX FLUX FLUX FLUX FLUX RATIO VELOCITY HUMIDITY TEMP. LENG;TH COEF.

49% 47% 15% 7% 31% 0% 9% 251 7Z 10z 49% 26Z .?,.z
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MARINE SURFACE LAYER M1CROMETEORI OGICAL EXPERIMENT

NVAL RESEbARCH LABORATORY
ATIMOSPH"ERIC PHYSICS BRANCH

MARINE ATMOSP HERIC RESEARCH STATION
SAN NICOLAS I SLAND, CLIFORNIA

. . N . ;ICROMETEOROLOGIAL DATA

RUN NUmbER: 7905632131 PRINT DATE: I1 JUN 1960
SlIANT I kTE: 'I1:30: 5 PS AA SAMPLNG NATE AL CHANNELS): 6/Mmn
END TIME: 22L: 0: 10 PS1 DATA AVERAG ING P ERIOD1): 3 a M I
S (ANT DATE: 3 Ma.y 1979 (DRY 123) NOMENCLATURE: I-UPPER LEVEL., 2'LOWER LEVEL

tOSAIUG CHANN(L RAW DATA IAVLRAGD- VICI:

o.) No11 N.1P2 NO.030 No-1.0 No.05 No.06P No.07 No-08 N.o1
JUL.Sl-E .8 lr)PSTRUC.I EDMPSTRUC .2 D1W POINTI SWPINITI WIND SPEEDI WNSPEI BRPE. DYRA. WIND DIR.

6.20 a.091 0 .Ou 4 .9Y78 4.984 4 .346 4.23910.102 -0.tt11 4. 969

No.11 14.1 .12 No.1T No,.14 N.I No.16 No.17

B'U:.K IY IFOF AC FREFQUENCY AC VO1LTIAGE MANUAL FLAG 2ZERO RF. SPARE A SPARE B VOLTREF.Bs
1.8112 3.070) F. 52 D0o 0.001 0.1 .0 01 0.001 6.2 05

DIGITA. CHANNEL RAW DATA (AVERAGE); ESCARPMENT DATA, FIELD CALIBoRATION AND WIND SPEED ESCARPMENT CORRECTIONS:

So I No. 2 UPWI ND NDAR UPWIND IAND DPIECA. OP/E'CAL WIBECAL WSIECf. WS2'EC

") TEMP"r I AIR TEMP.? HFICHF/LESGTH PATH(IMete.s (Volts") (Volts) (Volts) (~cE) f CoOEP.')
1411 l(/2 142 1 119922 0,183 111 -0.009 0, 000 0.11 0 1.0,992 0.9552

x SYSTEMt NLI3SfK1EPING PARAMETERS TRANSLATED INTO ENGINEERING UNITY:

tAIAl PINAG ERSYR COUNT DATABASE VOL].RPF.DE V VLT:REE.DEV ZERO REE.DEY AC VOLTEFLUX AC ERESEFLUX ACAVOLTAGE ACFREQUENCY
(Sos Iho (No, scans,) (Nosrass) A(RjI.).005V() l(Ns.005V) (No.).002V1 (NoISYV) (NoTIHo) (VAG) (Ho)

a 0 (5 it 0 I I 115.2 59 .87

o ISERVLO RICROMELEOROI.OGICAL PARAME TEAkS (INCLUDING THE ABOVE CAL . AND ESCARPMENT CORRECTIONS) TRANSLATED INTO ENGINEERING UNITS:

AIRI 1 LME.I1 WIND G5EEL0I DEW 1 1 PISE) ITEMP .TTI RFI, WINO DIR. BAR.PRE0.I SKYE RAD. BUER WI TEMP MEAN AIR TEMP
(Ile soos) (Metrsoc (Ci (o-/I SITOq.TrC (Millibar) (Watt/eD) (Celsious) (RIton
11.029 8.37 9.41 NO YATA 3 13. 9 1 016.48 1.27E 01 13.018 21.19B

A 1X1 (LMP.?' WINO SPEED? DEW P0112? TEMEP. SI TIC.2I TIDE TABLE. BAR.PRES.2
Icsos lrersc (Cos (0.1,-2/23) (Mete MYL) (Milli Iar)

11 998 7.94 9.38 NO DATA -0.053 1 0117.58

o CALCULATED MICROMETEUROLO;ICAL PANAMETERS:

HEIGHT , 71 PO.IMPI I.TFM.1 V.POT.TEMP.I AES.HUM ID.I REL.'HUMI1D.I SPEC.HUMID.I VAP.PREX.I S.VAP.PRED.I REF.INDED I

IMeters)" (Celsoos) ICeIsos) (GesIosl (E q /MI) ( Percent) (Og/Eg) (Rulber (ol1ib r)I (Nol.oIM_ 2/
18.35 12.1Z9 13.13,9 T3.319 A8.91SE-IA 04.82 7 .272E-03 11.83Z 13.950 No DATrA

HEIGHT, 70 POT.TFMP1.2 11 TII .? V.POT.TENP.2 ADOYHUMID.2 REL.HUMID,2 SPECNHID.2 VRP.PRES. S.VAP.PRES.2 REF.INOEX 2
(Meters. (C.elsi _s) (Celsoos (Felsoo) )E5Q/e.3) ,(Perc-t IEQ/E5(T )Mo0Isbar (MIlloba) 1EeS.xM-2/3)
9.201 1 2.098 13.256 1 3.34 6 aR.983E-03 83.99 7 .257E-_03 1 1.821 14 .125 NO DATA

* Cl'SUI-D IBELOW

PRINT DATE' IT JUN 1990
SUN NUYIVER: 79050A2t130 MAR INE SURFACE LATER DATA SA MPLING RATE (ALL CHANNELS): 6/Mis
SlTART TIME: 21:3V: I POT NRL MICROMETEOROL GT DATA AVERAGING PERIO0D: 30 MNi
ST ART DATE: 3 May 1979 (DAY 123) SAN NICOLAS ISLAND, CAL NOMENCLATURE: I'UPPER LEVEL, 2=1- OWER LEVEL

o PROFILE CA!.CUGATIONS BASED OR ABOVE OBSERVED AND CALCULATED VALUES IBUSINGER,1973):

FLUX PARAMEYTFRS PROFILE SLO3PES
STB) 19 o=PODWN SALNGPARAMETERS PARTIAL DERIVATIVES )s'INCR.WITH HEIGHT)

CRAD.RICHARDSTN NUMBER MOMENTUM FLUX FRICTION VELOCITY GENERAL EORM:DN/DZ GENERAL FORM: 'N'SLOPE-
I~~o~,=st e (Nt/t.ll (Me ters/sec) I( ZNI-N 2)I/lLto( ZI/Z(;) I t(LsISI I SII I-pI/(.047 AT CON -l0E-I f.ITT512102)1121 INNSI2

CEYMETNIF MEAN NEIEHT HUJMIDITY PLUS SCALING SPEC.HOMO. NCWIND SPEED (M/nec) NOWN SPEED (Risen)
(Meter) GtH'7I0Z2(I/? (Eq/se 2)T (RQ/RQI ZoHEIGHT (Metes ZHEIGH 00VttAi

2992.SOE -05 -. 9T9- ~ OWS/DZe 4.83E-02 PIPI
i's SLOPE- 1.3E6F

//L AT TMN LA T.HERT FLYX
058 (Watts/I)I SCALING POT. TEMP, NOSPEGNHUMIDITY IRQ/EQI M'SP EC.HUMIT i R(:/I(.)

6.lIE 1(eon ZNEGHT (Mtrs-HEIGHT (M) Vert.Asms
ZoL AT IMTR ?4921E-01 OSH/DI.-R.(191E-16 PSIPSI12-0a. 044 HE EAT Ft.1OX RN SLOPE' -7,9IE R3

IL AI 1) 9.ISE I ROUGHNESS LENGTH NPO.EPIISI N-POT.TEMP.(Relsi)
-V.04 (Mte. 2HEIGHT_(Meters) 7-HEIGHT (M) Vort.Ais

SRY AND SOLAR NEAT FLUX 7.393E-OS DPI/S. -7,1IE -IS PSI-P Sll
Z/L AT 72 IA ttis/ m?( PTR SLOPE= -2.17E 01
-0. 04) I .27E 01

ORAG COPE. AT 10 METERS N:LsTCMP.STRUC.(KxoM-2/3)
mYN IN-YPIIIDOV LINGT1) TITRI NE AT BUDGET PLUT (O Iensooeos 7-HEIGHT (M) Vert.Azi

(Mtr)(Hots/m2) i . '7 (. PSI-NONE I-l.?SBE 02 8.39F I) CY2 RLOPE-N0 DATA

PSI) T/~1208 OE RATIO
Pol AT 121? 0. I31 WT (tN it

PYI? AT 71: 0 .1416619 1 .47
PSI? AT 7 2 0.181139

" GENERAL_ FINSTANTS: -- MISCELLANEOUS

VON XARMAN GRAVITATION PROFILE PROFILE DLI. BULR
U-ltSTANT ACCERATO,$ R URPRANOIITE YUM .HMI DT SEN HEAT MOISTURE AIR DENSITY
(Ns unts (M/ne ' 7 ) NUMBER NUMBER TRANSECOEP. TRANSECOEF. l~g/l)
0.4 9.79,9 0.74 0.74 0.92E-03 1.2E-0l 1.374

o GINERAL NOTE;: AIR SPECIFIC HEAT
Acct~~~~raoy.. letto etedWfrooorent sE Profile Sl.o end/or Partial Dronatose. )O7ceI./Rq 0.1.)

C. Iooto eo .co 
5
R oneto of I:14115E 52

981 SN?' 0/- . RE-A Rq/Rq. WATER LAT.HEAT VAP.

5.9056E SO

COTHIZIUJED ON NEXT PAGE14



RUN NUMBER; 7905032130 MARINE SURFACE LAYER PRINT DATE; 11 JUN 1"01
S TART TIME; 21:30; I PST NRL. MICMOMETE(TROLOGT DA TA SAMPLING RATE (ALL CHANNELS). (dM10
START DATE; 3 M.y 197Y (DAT 123) SAN N I OLAS ISLAND, CAL DATA AVERAGING PERIUD 30 ML

N ESITED111 MI (R()RRTEOROELIGICAI PARAMIETERS AT TEN METIERS;

AIR TEMP WINS SPEED DEW POINT TEMP.STRUC. BAR.PRES. BUlLK WT TEMP AIR-UT TEMP POT-WI TEMP YIN-WT TEMP OPUTI-WY TEMP

(CeIlius) (er/e) (Celsius) "(KCI .M-2/3 ,I )HliN. r) ( Celsius) (Melvin) (Kelvin) (Kelvin) (K elv in)
11.9613 7.99 9.36 NO DATA 1 0117.48 1 3.5 26 -t.544 -1.446 -1a.26a6 -0.168

HEIGHT POT.TEMP. VINTEMP. V.PUT.TRMP. ABY.HUMID. REC.HUMID, SPEC.HUMID. VAP PRES.s SVAP.PES. REPAINDEO/
IMeler-) (Celius (Celsius) (CelsI) X K/3( 1Perl (Kg/Kg) (K 11 ib ar) (Milluirs (Ke1. .M-2/3(1
ll (2..161 13.242 13.11 .98/4E1: . 64.109 7.259E-13 11,923 14.06D Ho DATA

N RUIN AERO(DYNAMIC CALCLUATIONS BASED SN ABOVE ESTIMATED VALUES AT TEN METERS (PRIEHE El AL,197M);

INF FRRES FLUS PARAMETERS INFERRED INFERRED MEAN VERTICAL

STIABILITY (_UP,-DOWN) SCALING PARAMETERS VEL OCITY COVARIANCE MISCELLANEOUS

CRADRICHARDSON NUMBER MOMENTUM FLUX FRICTION VELOCITY WITH LONG. VELOCITY AIR DCNSITT
(IStle I ~ ntDe (Nt/nI) (MetIers/sec) (Me ter 2/secl( (K!/n3)
-1.0?6 AT MEE -9,.IStE-2 2 ,72DE-01 -7. 3,,6F-02 1.2377

GEOMETRIC MEAN HEIGHT HUMIDITY FLUX SCALING. SPEC.HUMID. WITH ABS. HUMIDITY AIR SPECIFIC HEAT
(Meter) GMH-)lIi?2(I/ 2 (Kg/e 2 (Mg/I)

8
) (Mte re se n3l )lTcal./Kq Mel.)

12.99 S.94E IS -R.742E-l_5 2.421I E. T 02

/LAGHLAT HEAT FLUE SCALING FOT.TEMP. WITH FOI1.YEMPERATURE WATER LAY HEAT YAP.
01.1 1? (W .TIls/n2) (Kelin (MIeter Kel./sec) (141./Kg)

7.28E 01 -4.646C-02 I.264E1 5.9054E IT
Z/L AT 10 METERS
-a. 0 6 pE.HEAT FlUX ROUGHNESS LENGTH VAP,PRES.AT WI LEVEL

IW s /nI (Meters)- (Mil 1i11b a I
MONIN-OBUKHOV LENGTH ISN .5 "S 0.573E -05 1 5,577
(Meter
-. 1I5RE 02 DRY AND SOLAR HEAT PLUM DRAG COEFAT 10 METERS ABS.MUM(D.AT WI LEVEL

)Mant I( n ;n)In"n 'ss) (Kg /n3)
I.2 7E .1 I.SE-03 1,177E_02

TOTAL HERT BUDGET FLUUX BAR PRES.AT WT LEVEL

(W.YT'/ttl) (Millibar)
1.01E 02 lIN. 6 H

BOWER RATIO

In 0n i sT
0.217

MEASUR EMENT ERROR ANALYTSIS OP PARAMETERS LISTED IN PERCENT MEAN ERROR AS COMPUTED FROM CO NSTITUENTI MEASUREM"ENT ACCURACIES.
TOP ROW ARE PROEILE ERROR VALUES AND BOTTOM ROW ARE BULK AEROOTNAPI C PRROR VALUES. ALL VALUE S ARE APPROXIMATE AND ARE '--"

GRAD.RICH. Z/L MOMENTUM LAT.HEAT SEN.HEAT SKY BAD. TOTAL HEAT BOWER FRICTION SILISPEC SCLEPOT. ROUGH. DRAG
HO.AT MM A VI (M F(LUX PLUS FLIT PLUS FLUX RATIO VELOCITY HUMIDITY TEMP . L ENGIH CUEP.

13% 1,1%1 (23,% 170%, 96%, 11%1 126% 26R% 61%* 119X 365, 1% 1231

165% 165% 46% 42% ?3X It% 34% 135% 23% 651% 116% 43% 46%

CONTINUED BELOW

RUn NUMBER; 7YO503LI3) MARINE SUWTREACE LAYER PRINT DATE; : 1 JUN 19M0
St ART TIME ; 21:31; U PT NRL MICROMEE)(ULDGY D AA SAMPLING N ATE (ALL LHANN(LS(; 6/Nun
START DA TE: 3 May 1979 (DAY 123) SAN NICOLAS ISLAND, CAL DATA AVERAGING P ER IOD; 31 Mis

C CMFOVIIE PROFILE AND BU)K AKRUDTNMI DERIVED PARAMETER VALUE WEIGHTED AS A FUNCTION OP THE ABOVE RESPECTIVE MKASUREMENT ERRORS
WITH THE (OWER LIMIT OPTH CORRESPONDING M(.ASUREMPRT UNCERTAINTY INDICATED IS I 1;

FLUX PARAMETERS
STARI)ITT (I =UP,-DUWR( SCALING PARAMETERS

CRAD.M)LHAISTN NUMNER MOMENTUM FL((R FRICTION VELOCITY
(I-.St4,. Unst4NlI )Nt/n 2( MHetr/sec
a1.069 (1.12) ATGMH -9.56E-I2 16.GE-021 2.77RE-I_(I')h.0E-1

GEOMETRIC MEKAN HEIGHT HUMIDITY FIUl SCALING SPEC HUMID.
(Me teor) C'MH-(?1v211 (Kg/ se, t 2) (Kg/Kg)I
12.99 2.Ma 6E -I5 [IR.IE-061 -0.057F IS [3.0L-951

Z/L AT 1MM LAT.HEAT PLUM SCALING POT.TEMP.
-0,082 19,02I( )Wa. ts/"nO) (Ke.I .n)

7.06E 01 (2.IE.0I( -3.0IRRE-02 IlDUE-Ol)
7/L AT 10 METERS,
-0.06 3 11. 021 SERHEAT FLUX ROUC-HNPSS LENGTH

MON(R-ORUKHOV LENGTH I.2' I 13In( 6.2031-OS-0 16.0F-05(
OMA Cr15)
-1.5651 0? SKT AND SOLAR HPAT FLUX1 DRAG COPE AT 10 METERS

(Na t /el (Meters)
I .27E RI l l I .F~j 1 '40) Wi) 14.IEDNI1

TOTAL ((EAT BUDGET FLUD

9 .76 F 01 li.OE.0ll

BOWEN N AITO

0.194 111.081

CDIFMENT;E RI IRKEN THE PROFPILE AND P,!'R AFROBYNAMIC DERIVED0 PARAMETER VA) ((ES AS COMPLITED VIA THE STANDARD DEVIATION FROM EITHER THE

ABOVE WEIGHTED COMPOSITE. VAlU. OR IEA-,IIRFEMT UNCERTAINTY VAlUE (WHICH' EVER ABS OTE_ VALUE IS LARGER) . Al L VA) IFS ARE
LISTED IN PERCENT DIPEPE NCE AND ARF ......-

G RAD.RICH. Z/1 MOMPRNT(M LAY HEAT SEN HEAT MS BAD, TOTAL. MEAT ROWERN F RICTION SC).S SE C SCL POT ROUGH DRAG
NO.AP GMH AT IOM FLUX Fl US PIUS FLu E LUX R ATIO VElOC IIT HUM IDITY TR MP LENGTH I OEF

365 33% 9% 9% 27% 0% 10% 191 4% 1;,% 40% 15% 1 1
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MARINE SURFACE LAYER MICRUMETEOROLOGICAL EXPERIMENT

NAVAL RESEARCH I ABORATORY
ATIMOSPH"ERIC PHYSICS BRANCH

MARINE ATMOSPHERAIC RESEARCH( STATION
SAN NICOLAS ISLAND, CAL IFURNIA

0 N N MIROMEICURO) OSICAL DA TACOO

RUN NUMBER: 7905032200 PRINT DATE: IT JUN 1960
ST ARIT TIRME: 22: 0: 20 PS I DATA S AMPL ING RATE (ALL LLANNOL S): &/Min
END TIME: 22:30:10 PSI DATA AVERAGING PERIOD: 30 9,:
START DATE: 3 May 197? (DAY 12S) NOMFNCLATURE: I-UPPER LEVEL , 2=' UWER I FVLL

*ANALOG CHANNEL RAW DATA LAVERAGE VDCL:

No.1 o0 No.0 N-.03 No.04 No.15 N.,06 F,.07 N ( 03

VOTREE.A TPMP.STRLJC.I TEMP.STRUC.2 DEW POl DE EONT? WIND PEETti WIND PEED2 ENR.ES7 (tRG WN I.05 1.0 -T 1. 01 4.965 4.90 4 .355 1.2 GS -STY:, 5 72

No.LS Noll NN,12 No13 No.14 No.15 No .16 No '7

BULK WT TEMP A C FREQUENCY A C VOLTAGE MANUAL FLAG ZERO RIE. SPARE A PEARE B SITREF P~
3.6E73 3.869 2 .5S19 0.101 4.10 0,0011 0.301l &.

oDIGITAL CHANNEL RAW DATA LAVERAGEL: ESCARPMENT DATA, FIELD CALIBRATION AND WIND SPEED ESCARPMENT (LRRELT lnn

No." No.'2 UPWIND NEAR UPWIND LAND DPIPTCAL. DPVCAL W1IRNIAt. AblE) 1o2
A IR TEMP .I A IR TEMP.? HEIGHTr/LE NGTH PATLm e t e rs) (V oits,) IV oltsl Vls ~ t

1411 116616 1421 119966 0.16 3 112 -90109 y.1 500 n

oSYSTEM HOUSEKEEPING PARAMETERS TRANSLATED INTO ENGINEERING U(NITS:

MANUAL ELAG ERROR COUNT DATA BATE TOLT.REE.DEV VOLT.RPE.DEV ZWOO REE.DEY AC STOLT FILUX AL FRI (:Jo U AL .:,L1TA- A( (REO(As>:
LNo.scaosL (Noscan s) (NC.scnaehu ACNo. (.IG5VL BINU-.0OUS) (No. I.UO2VI (Noa.)I5V) (No Hz01 ISA> , 1H"

a 5 16 so 00 0 0 1 ( 2Y AT 8

oOBSERVED MICROMETEOROLTLGICAL PARAMETERS (INCLUDING THE ABOVE CAL[ AND ESCARPMENT CORRECT IONS: TRANSLATLE INTO. ENCIt4LAINUj (INITS

AIR TDMP.1 WIND PEEDI DEW P01NTI (EE.TRUC.1 WIND DIR. DAR .PES. I LET YROSJ EULE IF loop to ARTM(C elio s) (Met ec (Celsius) (e~M?3 I~qe lt I iLIar IWet/2 (%Ans'.' ~u
LIM a .39 945 NO DATA 317. 1016.047 I.7 ISI :609

AIR TEAP.2 WIND SPEED2 DEW POINTS TEAP.STHGC.2 TIDE TABLE BIAR.PRET?2

(Ce lnu. (Me ter/nr (CesIus) 'I.o.M-2/3) (Meter- MSLI (MoI1o11rb
11.997 7.91 9.4? NO DATA -0.0 1017.57

oCALCULAIED MICRUMETLUROLOGflCAL PARAMETERS:

HEIGHT, 21I POY.TEMP.1 VIR.TEMP.I U.PO TTEAIP.I AB-S.NUMID.I R1ELUMIDT.I SPEC.HUMID.I VAPEPRES I, SVAPPRESA R EF INI:EU"3
(Metrs) (Celsius (Celsous (Celsoos (Kq/n3( (Peret (E/gI ~Ia( Tu~~c (Xn.-23
1. 3 5 12.061 13.146 13.325 9.021E--13 85.06 7.294E-.3 11'6 1 ' VIl N DATA

HEIGHT, 02 PI. TEMP.2 VI R.TPMP.2 V.PDT,TEMP.2 ADS.HI.ID.2 REL.HUMID.2 SPEC. HUMID,.2 VAP.PRES.2 0. VAP .(.. RE ... ....
(Metrs (Ce.l -sis ICe-sio LCLsios) (Kg/NT) (Percent) (R/q (HilI b a r) (Milu i b (e0oM-/3)

9.20 12.087 1.75 13.340 93E-03 80.22 7 -777E-03 1.854 14.0 4 ~ DT

o CONTINUED BELOW

PRINT DATE: 11 JUN 1980
RUN "NMER: 7905032200 MARINE SUREACE ( AVER DA TA SAMPLING RATE (AL> CHANHkI-S &D /Min
S TART TIME: 22: 0:21 PST NIRCL MECROAETEOROLOCY DATA AVERACING P ERIO0D: -tI Min

S TART DATE: 3 M. y 1979 (DAY 121) SAN NICOLAS IS9LAND, CAL NS tENCIATURE. ('UPPER LEVEL , 2=LGA6ER LEVEL

o PROFILE CALCULATIONS BASED ON ABOVE OBSERVED AND CALCULATED VALUES LBLSINCER,1973(:

ELIJO PARAMETFAS PRLI ILE SL GE?
50401) OTE ( =P,-=ON SCALING PARAMETERS PARTIAL DERIVATIVES (tINCR WITH 0/10411

GRAD.RICNARDTON NUMBER MOMENTUJM FLUXI FRICT104 VELOCITY GENERAL FOBH:DN/DZ;) GENERAL FORM 'SLTPE-
(tStuble, -Ulnstablool (Nt/H2( (H

t
tossc I1(INI-N211/ILn(21/22( I(LnZl-ESI)(LLZ245I' I

it03 A T OA -11210-11 3.12-T LIO4Z2(1 /,1 IN

GE OMETNRIC 14EAN HEFIGHT HU MID0ITY FLUX SCALING SPFC.RUMD N-WIND SPEED IM/sec) N'WIND SPEED (H/se-

(Mete' r) GMH-.. 21(/2 (Eq/secR n21 (Eq/Kg) 2- HEIGHT (Mtr) ZnHELIGHT (M: Ve't.Aios
12,99 2.6300 -. 776C- DWS/DZn S.lSE-1 PSI~PSiT

WS SLOPE' = 2 2F TI
7/C AT 0MM LAT 'HERT ELUX
-01143 TWatts/cS) SCALING POT. TEMP. N.SPEC.HUMIDITYS(Rg/Kg1 NOSPEC.HUMIDIIY IRq/KQ)

6.4E SI . 01 11oin' ZoHEIGHT I Meters ZNHEDGET (M) Ver-A-o
2/L AT 10 METERS -?146E-02 ISO/DZ' -6920-06 P roPSI?
-01 033 SGEN -HEAT FLlUX SRT SLOPE- -7 R9lE 03

I(Wat tn/c2I
Z/C AT 21 a6.39F000 ROUGHNESS LENGTH H-POI IEMP.)Eeloin) NoPOT.TEHP.IE.1loin(
-1. 0 (Met-r) ZoMPIGHMT (Meters) -HE IGHT (Ml Ve. Mo

DOT YAND SOLAR HEAT ELUX 9.295 0 DPIDON -S (111-IT PSI-PSI?
Z/1L AT Z2 (Watt1/2S PTK SLPE -2 5.OE 01
-0. 0 30 I .?E IT

DRAG COEF. AT 10 METERS N.-LOTEMP. STUC.'. ,RM211
MONIN-OBUEHOV LENGTH TOTAL MEAT BUDGET ELUIX (bi7oce sionleIs 17HRIGHT ( MI V. t Rui,

(MeterI (W atIts /c?) PS',: P01-NONE

-3,047E 02 R5RE DI CT SIPE-N DATA

P51 ATIl 0.6090 OWEN RATIO
PZl AT 0271 005:lo nt.

Ps 12 AT 21- .011418a9 0.110
P512 AT 0 2- 0,0611195

- GENERAL CONSTANTS: MISCELLANEOUS3

VON RARPtAN GRAVITATITON PROFILE PROPTIE RULE RULE
T-ONSTANT ACCELERATION TUR.PRANSTL TUR.SErMD DSEN NEAT MOISTURE AIR DESITY

IN uis M/sen 21 NUMRER NUARER TRANDP.COEF. TRAHSE.COEF (Kg/N1

.,4 9,79759 0.74 0.7 4 0.92E03 I 32E03 ;123714

- GINERE. NOTE'): AIR SPTECIEIC HEAT
AXEccur.' ImitAlation ecceled for cmoe nnt of Profile Slope, and/or Partoal Deooative. )I7n.l./RQo Ee.)
Cccovution esecoted BRt insertion of: 2.41,7E02M

OAT -DM2- 0/- 09- DRE-l K/E. WATER LAT.HEAT yALP.

1lca 17' 0g)
59056E 5

aCONTINUE ON NEXT PAGE 146



RUN4 NURSE R; 790503220S MARINE SURFACE LATER PRINT DATE; 1I JUN '980S TARiYT TInME; 22; 0120 P'iT NRL M ICROMELTEL)ROLOGY DAT A T AMP) ING RATE (ALt ((ANN) Ill: 6/Mm-
START DATE; 3 May 1979 (DAT It)S) SN NICOLAS ISLAND, CAL DATA AVEAGIG PE DOD;: I Nun

ESTIMATED MICROMETEOROLOGICAL PARAMETERS AT 1-.N METERS;

AIR TEMP. RIND SPEED DEW POINT TEMPESTAUC. BAR-PRES., BULK WI TEMP AIR.-UT TEMP 11-W I TMP VIA-UT ([ME V POT WI TEMP
I(~is ~rsn Celis (Ee IMOl ( lbr (Celius (Kelu", (KelIn) (Kein Klin

11.9.3 7.9?7 81(:.12 NO DATA 1617.4? 3.5) 156 -. ) 024 - 7

HEIGHT POT.TEMP. VIE.TEMP, V.PICIT.1ERP, ABSSAUMID, RELIJIUMID. SLEELEGMID1. VAP 4PRT,. S.SAP.PNES. REFIJNDEX
(Meters) (Ce.sius (CelIus) (CelIus) (Kg/nAS) (PercenT) (Eq/Kg) (Mllovs (Mull)1ars )Eel'M2'

1000 12.lA) 13.245 13,343 9.009E-03 84.37 _.7S-I IbS 416 ODT

BULK AERODTNAMIE CALCULATIONS E1ASED ON AF'OUL ESTIMATED VALUES AT TEN METEAS (FAILH) ET ALTVOB)

INF ERRED FIGS PARAMETERS INFERRED I NFERA) D ME AN UP~tITCAI.

STIABILITY )n.UP,- .DOWN) SCALING PAAAMETERS VL Lo C ITY CUVARIANCEC MIGCELLANL(US

GRAD,RICAARDSON N"I NUMBE MMNTUM FLUX ERICTIDN VELOCITY WITH LONG VILOCIT) ATE 1LNSITY
.S'ta leUnstle( (Nt/n?) Meters/secT (etnI/sc2 (Kgn)

-D.O9A AT C-11 -9,D9E-O 2.710E-oT -7.146E-D21.37

GEOMETRIC MEAN HEIGHT HUMIDITY PLUS SCR)LINS SPiC.HUMID. WITH AFT,. TAUM(D)TT1 AIR SPFE1II HEAT
(Me ter) GNR .(ZI1. Z2)T/ (Eq/sec n)2 (EKg)q Meter Ag/sn NT) (IT-I/Eg Eel I

1 2.99 ? .90E 05 -0a.6"491 05 2 SOIL-IS, _.4 1. I? U

Z/L AT CMH LAT.HEAT FLUX SCALING POTTEMP. RITE PGT.TFMPEEATGEWE WATER LAT PLAT VAP.
-.13 (W tts/I? Kevin) (Mete r Eel sec I lTual /1g(

7.17E 01 -. 29E1-L2 1 -25F 02 t, 515,4L D
IL AT 30 METERS

-0.0687 CENNHEAT PLUS ROUGHNESS LENGTH YAP PEES.AT WT I) I EL

(W6a.tts./t2)I (Me ters) (Mill (Tar I
NONIN-OFOMHOV LENCTH T 57E SI S552F-05 1 516 7
(Met ers)
-1I I55E 02 TRY AND SOLAB HEAT FLUX DRAG COEF AT 10 METERS Al'S AUMII, AT A! LEV(L

I1.27E 0)1 1.I6 E-I03I 77E-0.1

TOTAL HEAT HOODGED PtlT EAR PALS AT AT ; [VE[
(Watts/n) 9(1 t

lI 0E 02 10TIRE'

F'OWEN RAT.)I

MEASUREMENT ERR ANALYSISVOP PARAMETERS LISTED IN PERCENT MEAN ERROR AS CGOMPUTED FROM CGNSTITUENT MEASUVEMENT A(.CUHA2_IFS
TOP R OW"ARE PROFOILE ERROR VALUE S AND FOTTOM ROW ARE RULE AE RODYNAMI C ERRO0R VALUES . A LL VALUES ARE AMPEOIMAT E A ND ARE 'ic--

CRAD.RICH. 0/L MOME NTUM LATNHEAT DEN.HEAT SK Y RAD. TOTAL HAT FOWEN ERICTION OCL.SPEC SCL.POT. RS((LH DRAG
No AT CNNH AT IM PN LOT ELUX PLUS FL UX FLUOX RADIO VELOC ITIS HUMIDITY TEMP. LENGT H (OEEF

1285 1261 111% 1635 955 lIx 12145 2505 565 Tce% IYS "'t III,

165% 1655 46% 41Z 935 115 IRS T35S 23S If,% ((VS ATZ 40%

*CONTINUED BELOW

RUN NUMBER; 790503200 MARINE SURFACE LAYER PRINT DATE I V
ST TIME : 1:2 P5 T NA MICRDMEE(RLLOGT DATA CAMP) Is!. RAIL -Au,T isi S
S TART DATE: 3 Mayv 1979 (DAY 1?3) SAN NICOLAS ISLAND, CAT DATA AVERAG INC PERp Il.. 4p1 M_,

C COMPOSITE PROFILE AND F))) K AE RODYNAMIC DERIVn~u PARAMETE R YRL)(F WEIGHTED AS A FUNCTION OF TnL$ AlT.,) AF'.PfT(.'(1 MEA',UpmI) 1) (LEE

RITH THE LOWER LIMIT OP T HE CORRESPUNDING MEASURE MENTY UNCERTAINTY INDICATED IN II

PLUS PARAMETERS
STAFI) ITT I.Up, I- .DOWN) SCALING PARAMETERS

CRADRICHARSON NUMBRERI MOMENTUM FLUX FRIC-TI!ON VFLOCIT
S? tble,-.nbst.bl' (Nt/n.2) (,.tet'r-._sen "

010SAI 10.02) AT CMH -9,96E-02 f~.DES02 2.RTIEOI0 ln-DZ(02

GE OMETRIC MEAN HEIGH4T HUMIDITY FT ((0 'TA) (NT. ,P)). HUMID.
IMeterl CMH-IZInZ)I/2 Kg/N" n?' Kg /Kg)I12.99 2.R4E-11% lOOPI Fill -7.SM4)E-05 1310)7/5)

ZL AT CNN LAT.HEAT P100 SCA INS PYT.TEMP.
-0. 073 10.021 (W att s/nTZ') (K elvi, L

7.03E 0I 12.OEYIII -277 P02 1 OF-T2T
71L AT 10 METERS
-0.0a56 10 .02) TEN.HEAT FLUX RUGHNRESS LENGTH

(W 4 ts/Zlt (Meters1)
MONMN-OBURNOV LENGTH 1.21E 01 IllU*0nll 6.R76F-D 'IIDIMe teCr s) S 0-1.7?7E 02 ST AND SOLARt HEAT FUX DRAG COP) AT 10 METERS

(Wa"tts/nD~o) (Meters)I
11.27E SI 12.IEYIII I S01T.: 14,0[AT-04J

TOTAL H(KAT Fit DDE FLUX

(ot ItS)1

SIA8 (0.061

*DIFFERENCE RETWKEN THP PROFILE AND SUER AIRODYNAMIC BIRIVED ERRAnt (ER VAT 0(9 AS TOMPIITED VIA TM) STANDARD D).VIA(IYN (RUM I ITHLA TA(
ARGU'OE WEIGHTED COMPOSITE VAL UE OR MEASUREMENT UINTERTAINTY VALIIE (WHICH EVER ASET)ITF VALUIE IS LARGE R) At YAL (IF!, ARE
LISTED IN PERCENT DIFFERENCE AND ARE a Ir-

GRAD.RICH. Z/L MOMENTUM LAINHFAO SEN HEAT SKT PA0 TOITAHXFAT SOWINO FRICTION SrLSEETC S(LPUT Enio(T;H DRAG;
NO(.6At CnN AT ION FLUX LUR FlUX PLOY FLI( RATI 01V,00115 HUm ID ITIY TEMP I (KNE(H (( F

512 46% 16% 65 OHS FIX 95 2FIX6 125% 51 291 .40
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MARINE SUIRFACE LAYER RICR OME TEOROLOGICAL EXPERIMENT

NAVAL RSEAR CH LAILOR ATRV

At(MOUSPHLAIC PHYSICS BRANCH
MARINE AT MOSPHERIC RESEA RCHA STIATION

SAN N IC 0LAS, ISLAND, CAl IFOR NIA

IMICAOHMzTEOROLOGICSL DAT Aso

WoN IOUME(LA 79151 12230 PRINT SATE: 11 JUN 1981START IRE '23:1 I AA APIG RATE (ALL CHANNELS): 6/Min
E NIL IFME 1 : (1:Z:0 ESTI DATA nVERAGING PERIOD: 30 M-
,(IART TATE : 3 Moy 19*/'? (DAY IPA) NOMENCLATURE: IOUPPER LEVEL, 2-ISRER lIEVEL

ANAIOC CHANNEL RAW DATA (AVERAGE USC):

UUV HS No. 02.." NIo, N-014 No.15 No.16 N..07 No.18 NIX1
-111 T.AIE.A TIMP.STHUL.( TEMP.STHU. DEW POIT DEW POTNT2 W IND SPEDI WID SEEDS BAR.PRES.? SE AD. WINS DIR,
.. 2Ob 0101" l.U O 4.9 SE 4 .9 9P 4. 2 58 4.147 5.1105 -01.191 5.046

No I No_11 No-12 No.13 No*14 N.'1- 4o-16 NO1.17
iJX WI TEtiF AC EHESUENCE AC VOL TATE MANUAL FLAG /ERGa RF., SPAR E A S3PARE VOLTR EFEl

3)13 .85 .50 1T 0.5 .001 0.01 6 .5

ODIIIIAL CILANNEL RAW PATS (AVERAGE): ESCARPMENT DATA, EIELD CAL-IBRATION AND WIND SPEED EDCARPMENT CORRECTIONS:

No I N.? UPWIND NEAR IJPWIND LAND SPIECAL DP2ECAL_ WTBECAL WSIEC LODDEC
AIR1 TEMP.T A IR TEMP.? HFIGHT/LCNGT H PATH AM etAers) (Vol ts) (Volt1s) (V0011 1 (cC~efA.C (CGe ff.)

1 411 117451 14?1 1 186 38 " 1 lIR 1 -0 .0 09 0 .0 1 00 0D 0 9 92 0 .952

0bYL,TEM NL)USLEEEP(NG PARAMLIERS TRANSLATED INTO ENGINEERkING UNITS:

MANUOA. FLAG ERROR COUNT DATA IA';F VT) T.RLE.DIV VOLT.RFE.DEEV ZERO REEFDEV AC VOLT.FL(1 AC. ERLELUT A C V(LTAGE AC FREQLUENCY
(No-caos) ( N oscns) Nocns ATINo .00I5V (N to1n.005v( INo.(.002V) (NoaIDV) INo0.(IHU (UCA (Ho)

0 155 0 0 1. 9.

*UIOLLAVLD MICAOMETEONOL((GICA( PARAMEFTEAS (INCLUDING THE. ABIO CA)L AND ESCARPMENT CORRECTIONS) TRANSLATED INTO ENCINEERIOG UNITS:

416 TE-MP.) WIND SPEIDI DEW POINT) TEMP.SRC.I WIND DIR. DARPRES.)1 SET BAD. DOLE AT TEMP M EAN AIR TEMP
<l'elo-s (Meteor /nsez ) (C elsius) AEe I. XM1-2/1)1 ( Doeq .Tr.e' (M 1l1lob or) A)W.tt/nr2( (CelsoIos.) (KBeloin)

11745 812 9.47 ND) DATA 316.6 1T16.53 1.27E 01 13.559 284.964

AIR TIMn,2! WIND SPEED? DEW PI]1INTT TEMP.STRUC.? TIDE TABLE BAR.PED.?
.Lo.I oo'Ae P se ()Ce Kos (Ee.oM-2/3) (Mete MDSL) (Milli ar)

IT 8eV 7.77 9.43 NO DATA -1.02 1 01A7.63

o(A) LOT TED MICA)JMETCLJROLTCICSL PARAMETERS:

HLIGtIT, 21 POT.TEMP.T VIB.TEMP.I O.POT.TTEMP.I AIO.HOMID.I REL,HTIMID.1 SPEC.HOMID.) VAP.PRE. D.VAP.PRES.I RFINDEX I

(Mtes (ClIu) .is (Ce'o1us (Iq/MO) (Perce.nt (EQ/Ag)o (Millibar) (Mulllbor) (EeS mM-2/2
8.3 1192 310 1,19'LL 9.037-03 85.93 7 .303E-3 1 1.882 A 3.828 NO DAA

(348) 2 PUTEAFP.2 'IR.TEMP.? OPYTT EMP.? ABS.HUHID.7 RIECHUMIlD.? SPEC.HUMID.2 VAP.PRES.2 S.VAP.PRES.2 REEINOLO 2

<ree Celcs I CeIso%) (esus E/O (Peret (Eq/Ag)I (MLlsb ar) (MoLLIob r) 1Ee1 M2/ 3)
9.21 11.954 13.126 13.2111 9.017E-13 85 .0 1 7 .DRIE-13 1 1.960 103.952 ND DATA

CO (14 IULE o BE' (TW

PRINT DATE: i 1 JUN 1950
RIJN NURSEIR, 795321MAR INEGSIIRFAC LAYER DATA SAMPLIN; RATE (ALL CHANNELD': 6/Moe
TAR TIME .' 320 E" ) N1 MICGROMETEDOI ST DGATA AVERAGCIING PERID 3 0 Hon

,TART DATE 3Mo 19 "7 9 (DAY TU m AN NIULAS IS) AND, CA1 NOME NCl ATU RE: IOUPPER LEVI , 2ulTOWR LEVEL

oPkHUFILE CA) ,) 51 A104q BASED ON AB-OVE OB1SERVED AND CALCULATED VALUEFS (d.UDINGER,1973):
ELUX PARAMETTRS PROF ILE SLOPES
- - - ------- ---- - --. -------- ---

).BOI.R I( ARDS)(IN NUMATEk MOMENTUJM FLOX FRICTIOlN.VELUCITR GEFNERAL EON"MDN/Dlu,) GE1NERA) A EORM, ND- LOPE~

-13.047 ATCGM4 -1.L'7c-I 2 931E-IT 1 Z 2)l) 12 NI-N?)

T;sMMETBIC MFAN H RIr158? N)MTDITT F1A 0 SCALING SPEC.HUMD. N'WINDHSPFEE M/se, N NWIND.SPEED (M/.-e)
(Meer) GM o(10/ / (E/sec e2) (E/g 2HIT(Mtrs L -EIH N M Vect o.
12.99) 1.,7O -6.922E-0S9 D D/Di 4.M3SE-I? PSI"3l

//L ST ORN LAT.HERT FLI(SW LPF 6

-0.058 ()aits/e2) SCALING)POT. TEMP. N-SPEC.HUMIDITe (Eq/Bql IN PL.HU'MDI A(Eq/Kg'
6.2E3 I (Re.oo- Z-HEIGHT (metors) Z.OHEIGHT I V"ert.Asos

2/C AT 10 MEFTERS -2 DE-02 DRH/DZ- -A,M2E-06 PSI-PSI
-0.104'-, (FARESE FAi"X N SL OP'I -. l' IT3

2/LnAT 21 9.25E 00 ROUGHNESS LENGTH N=POT.TEMP.(Reloon) NPT0.T'EMP Eli,
-0. A)., lNote rn) i-HEIGHT (Rtrn -HEIGHT (M) Vert Ails

SET AND SOLAB HEAT FLUX 7.456E -05 DPT/D?- -324rA-O3 PoS I-PSI?Z/L AT Z2 ~ Wa As /M:, PIE SLOPE- -2 1SF 01
O04 1 I 7E ST1

DRAG COEF. AT II MTERS NLrTEMF $TRUC (BoM-2'3)
MONIN-T)E((RHUO LENGTH TOTS) HEAT BOSCH) FLUX DOIM nsi ~ 0-mHEI ( M) Vert Ri.

(Meters)W 2t"4sc? -.26 'L- PSI-NON
47E 02 N.42E II CT? SLOPEF-NO DATA

P.4) A; It: T.231173 BnWEN RAAIO
PS) ATI P 01177 (noontt
P,) AT /1 04721 1.149
V(1I2 AI ? 00 1.T1514

ol CNFBAL [LONLTANTS. MISCELL ANEOUS

((NR~A RVT)IN PROFlILE PROTE1 I. , FI) B1 RTULE
(111TANT A('LEAION T((.PRANDTL TUERCAMI IDE HEAT MISTURE AIR DENSITY

'No ,'Is NM/.r 7) NOME II WNMBE TRSNSE.('OEP TRASF.COEF. TEQ/e3I
04 9 7999 I) 74 1.74 I9?E-R3 I.O?E-ROT.OE

*4 HKE RAL MN i: AIR 5Pm rIFlE HEAT
Aear lcd tan oedd 'or e~ren of Profole Slope and/or Partial Serio-tie. (~cal./Kg Eel.)
Coerotti n e._o'edA ' ,ns.rOin oP; : .NT5ME 0?

9()SRI. 0/ .08 13 Eq/Eq MATER EAT HEAT VAP.

5 .90564E DS5

oCOINTINUED ON REXT PAGE 148



RUN NUMBER. 29U!.l3223%t MARINE SURFACE LAYER PRINT DATE: 1I JUN 1980
A TIM! : .P'4 13:23 D PSI NR) MICROMETEOROLOGY DATA SAMPLING RATE (ALL CHANNEL5): b/Man

START DAIL 3 May 1979 (DAY 2.0) SAN NICOLAS ISLAND, CAL DATA AVERAGING PERIOD: 30 Man

L 'l, .ATID MIIROMFIEOROL)GICAL PARAMETERS AT TEN METERS:

Al TIMP WIND SPEED DEW POINT TEMP.STRUC. PARjPRS. IULR WI TEMP AIR-WT TEMP POT-WI TEMP VI-WT TEMP V.POT-WT TEMP
(CcasuI (Meter/He () (Celsius)) K . M C(Melvin) _Ke n) () va (Kelvin)
I.4? 7 8 9.43 NO DATA 1017 53 13. 509 - 5 -1. 56 -0.397 -0 .299

HEIGHT PUT .TEMP. VIR.TIMP. V.UPOT.TIEMP AS.HUMID. REELHUMID. SPECHUMID. HAPPRES. SVAPPRES. REF.INDEX
(Merter) (Celsius) (Celsius) (Celsius) (Kq/e3) ,P rcenl (Kg/K) (M11hart) (Mllars ,Ke .1.aM-2/3)
1 0.1 11 .947 13.112 13.210 9. 020E-03 85.12 7.284E-03 11.864 13.937 NO DATA

Bill) K AERODYNAMIC CALCUL ATIONS BASED ON ABOVE ESTIMATED VALUES AT TEN METERS (FRIEHE ET AL,1978):

INF RRF D FI UX PARAMETERS INFERRED INFERRED MEAN VERTICAL
STABILITY InnUP.-nDOWNT SCALING PARAMETERS VELOCITY COVAR IANCE MISCELLANEOUS

CRAD.RISHARD SON NUMPER MOMENTUM FLUX FRICTION VELOCITY WITH LONG. VELOCITY AIR DENSITY
)a-St abln, .nsble) (Nt/e21 (Mete$/sen) (Meter 2/Nen2) (Kg/s31
-0 ItO AT GMH -8 69E-02 2,649E-01 -7. 17E-02 1,2383

I{EOMFTAIN MIAN HEi HT HIMIDITY FLUX SCALING SPECHUMID. WITH ABS, HUMIDITY AIR SPECIFIC HEAT
(riner) 7H-(ZI Z2)I/2 (Kq/c e2 K g/kg) (Rte Kg/s.c .3) CITal ./KRg Kl.)
12.99 7 X3M-D5 -BARE-05 D.R30E-I5 2.4157E 02

ZIL AT GMH LAT HFAT FLUX SCALING POT.TEMP. WITH POTTEMPERATURE WATER LATHEAT VAP.
-0, 127 (Wetts/;K ) (MeleaneM Mel/ec) (ITcal./Kg)

7 IDE U -4.998E-52 E.324E-02 5P90IE 05
Z'L ,l1 IO MEITERT,
a.0 YET :,FN HEAT FLUX ROUGHNESS LENGTH VAP PRESAT WT LEVEL

sa t ts/i) (MetersI (Rallar )
MONIN OBFUKHOV IENG H I asF D1 5.041E-5 15.558
(Meters)
-I 0IE 0 aMY AND SOLAR HEAT FELIX DRAG COEF.AT 10 METERS ARSHUMIDAT WT LEVEL

N' s' ) ) ens oness ) (Kg/.3)
1 2TF o' I 146E-,3 1.176E-02

IOTAL HEAL BUDGET FLUX BAR.PRES.AT AT LEVEL

9 1SE XI 1018.73

11(UI N RATIO

a M AUREMf N( EWROR ANA. YSIS F PARAMETERS LISTED IN PERCENT MEAN ERROR AS COMPUTED FROM CONSTITUENT MEASUREMENT ACCURACIES.
lP ROW AR. PROF ILE ERROR VAL LIlS AND POTTOM ROW ARE BULK AERODYNAMIC ERROR VALUES. ALL VALUES ARE APPROXIMATE AND ARE r-":

GRAS ZA . MOM[NT[UM LAT HEAT SEN.HEAT SAT RAD. TOTAL HEAT BOWEN FRICTION SCL.SPEC SCL.POT. ROUGH. DRAG
FORAT CM Al (OH LUX S (LUS FEDX FLUX RATIO VELOCITY HUMIDITY TEMP. LENGTH COEF,

131% T3Il 120% 1O% 96% it% 125% 264% box 208% 36% 8ox 10o

Is2x 1r? 46% 43% 90% 11% 34% 133% 23% 66% 113% 43% 40%

(• , { I NIIED BF t UW

Hs ciliA) E . 71050g '230 MARINE SURFACE LAYER PRiNT DATE: 11 JUN 1980
TART TM)* 5' 3ZL: PT NRL MICROMETE)ROLOGY DATA SAMPLING RATE (ALL CHANNELS): 6/Mn
TART DATE .3 May 1979 (DAY 173) SAN NICOLAS ISLAND, CAL DATA AVERAGING PERIOD: 30 Man

a IOMPOTI IL Pk1F II F AND (Ui K AFRDYNAMIC DERIVED PARAMETER VALUE WEIG;MiFD AS A FUNCTION OF THE ABOVE RESPECTIVE MEASUREMENT ERRORS
WITH TRF LOW k LIMIT 1W THI CORRFSPONDING MEASUREMFNT UNCERTAINTY INDICATED IN 1 1:

FLUX PARAMETERS
,IRII I'I TMUP,-=DOWN) SCALING PARAMETERS

I RA A IHARDSON NIIMHi R MOMENTUM FLUX FRICTION VELOCITY
(.-b.e, -- )ns taIe) INt/eI2) Meler,/enI
P0 175 (I 01 AT[ C.MH -9 21-I, 16, 0F02) 2.729E-0I1 6.OE-02

,.FHETRT( MEAN HEI.HT HUMIDITY FLUX SCALING SPFC.HUMID.
tMet'r) G MH-'ZIaz/)I/2 g/sec P) (Kg/Kg)

12 / 2.77E-05 [BOE-ORI -7.985E-05 13.TE-05(

IIl AT I'M" LATHERY FLUT SCALING POT.TEMP.
n 11119 In .?1 TWAt.s/LU (KeIin)

6,84E 01 [IOE+OlI -3.114E-02 12.IE-02
//' AT 1) MEIERS

0613 to. ol SEN HEAT FLIX ROUGHNESS LENGTH
IWA ts/tM) (Meters)

MIJNIN-YRIHOV LENG H I .3 E 01 I3.O.-0I 5.RRSE-05 bIE- 7I

I 463l 02 TKY AND SOL AR HFAT FLUX DRAG COEFAT II METERS
Wa t tsle2l (Meter.)

1.07E 01 (2.BE 01I 1.-10 3 [4.IE- 41

I)I(AL HFAT BIIDGET FLUX
I Sat ts/nP

y G,11 0 1 13.Ot Olj

9O111 1 I IMII
EDREN RAT[I

0 '207 1 0 , 08)

11 ( EI((NI FTTWEEN THI PO1I) AND IBU[L AFRODYNAMIC DERIVED PARAMETER VALUES AS COMPUTED VIA THE STANDARD DEVIATION FROM EITHER THE

Alsi SI :'- HIT I)IMPUSI ITU VA YEk HFATLUR[MENT UNCERTAINTY VALUE (WHICH EVER ABSOLUTE VALUE IS LARGER). ALL VALUES ARE
I ItrT Is PtRFINI BIFEFFkMNF AND ARM "Mar-:

PIRAC ICH 1/t MYNTtIM LAT.HEAT SrNHEAT SKY MAD, TOTAL HEAT BOWEN FRICTION SCL.SPEC SCL.POT. ROUGH. DRAG
Nl Al (;MH AT T (((IX ELUX FEUD FLUX FLUX RATIO VELOCIIY HUMIDITY TEMP. LENGTH C OEF.

42 9% 1?2 7% 28% ox 9% 22% 6% it% 45% 21% JIG
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MARINE SURFACE LAYER MICROMFTEOROLOGICAL EXPERIMENT

NAVAL RESEARCH LAB-ORATORY
ATIMOSPHERIC PHYSICS BRANCH

MAR IE ATMOSPHERIC R ESEARCH ST7ATION
TAN NIGCOLAS ISLAND, C AL IFORNIA

. . . . MICROMETEOROIOGILAL BATA AO.O.O

RUN NUMBER: 7905032300 PRINT DATE: It JUN 190START TIRE: 23: 0 :30 PI DATA SAMPL ING RATE ( ALL C:HANNELS): 6/Moo
E ND IRE : 23:30:20a POT DATA AVERPAGING PE RIOD: 30 M o
ST ART DATE: I May 1979 (DAT '23) NOMENCLATUORE: I=UPPER LEVEL, 2 LOWER LEVEL

-ANALOG CHARNEL RAW DATA (AVERAGE YDG(:

No. ' N.'01 No.02 M..03 N,.14 No.05 No.06 No.57 No.0 No.1X
VLT.REE.A TEMP.STRUC.I TEMP.STNUC.2 DEW POINTI DW POINT? WI ND SPEEDO WIND SPEED? BARPRES.l SKYI RA.. WIND DIR.
6 .2 05 1001 0.001 4. 983 4.986 4.132 4.060 5.104 0 .091 4.9ag

N".1 No.1" N..12 No.13 No.14 No.1X No.16 No.17
PULK WI TEMP AC FREQEC AC VOT AGE MANUAL FLA. ZERO BEEF SP ARE A SPARE Bl VOLT.REFE

3.854 3.873 2.518 0.301at 0.001 0 .1 0 a. 0 1 6.2 05

*DICITAL CHANNEL RAW DATA (AVERAGE): ESCARPMENT DATA, IEL.D GALIPRATION AND WINY SPEED ESCARPMENT CORRECTIONS:

N". No. UPWI ND NEAR UPWIND LAND DPIECAL DEFCAL W1 BECAL WITF I C S2EC
AIR TEMP.I AI R TEMP.? HEIGHT/LENGTH PATH)MctoroL (Volts) (Volts) (Vol ts)I (CoOEE.)' (cOaOfE.)
141 1 117 020 1421 118156 0.183 110 -0.0 09 0.0090 0 .g0 0 O9Y92 0.9,2

" STSTEM HOUSEKEEPING PARAMETERS TRANSLATED INTO ENGINEER INC UNITS;

MANUAL FLAG ERROR COUNT DATA RATE VOLT.KEP.DEV VGLT,KFP.DEV ZERO REE.DEV AC VOLT ELUT AC EREQELL AC VOLTAGE AC FREQUENCY
(oscats (Nusc, s (N0as A 1o).IV 1(o(.1V L (U2V( (Nou.>5V) (No.(I~o( (TAG) (Ho

I o 0 0I S a I I t, .15t, 59.87

o OBSERVED MICROMETrEORO(UCGICAL PARAME TERS ( INCL UDING THE ABOVE CAL. AND ESCARPMENT CORRECTIONS) TRANSLATED INTO ENGINEERING UNITS:

AIR TEIMP. I WIND SP EE1SI DEW P01951 TEttP.STRUC .I WIND DIR. RAR.PRES.I SKY RAD. SULK WT TEMP1 MEAN AOR TEMP

(CGolsousI (Me tear/set)I (Coei- soos (Ke.o.,M-2/'3 (Do IroueLI (MLO"o arb (Watt, /c?)2 (Colsoos) I Kooo"n)
11.702 7 .96 9, 44 NO DATA 314I.6 1016.51 I.27E 01 1 3.500 284. 919

AIR TEMP.? WIND SPEED? DEW POINT2 TEMPOSTRUC.?1 TIDE TABLE BARPALS.?

(ColsoIus) (Motor/sot) (Coelsoos)I (Kol. M-2/3) (Met.r ROLL (Milliba~r)
11.016 7.61 9.40 NO DATA -0.00 0017.6 1

" CALCUJLATED MICRT(MEIEOROEOGIGAL PARAMETERS:

HEIGHT, 21 POT.TEMP.I YIK.TEMP. IV.POT.TEMP.I ABS.HUMID,I REL.HLJMID.I SPFC.MUMID.I VAP.PRE. S.YAPPRES.I REF.INDES I1(M-trs) (Ce71s"s (Epsos I C~os .K/.0 Poc t) (Kq/KqL (Millibar) (Moillbar( "K.oM-/3
10 .35 11.0832 12.964 1 3.1 44 9.019E-03 85.99 7.28A7E- 03 1 1.856 13,788 NO DATA

HEIGHT, Z2 POTTEM0P.? VIR.TEMP.? V.POT.TFMP.2 AE'S.HUMID.2 RFL.HLLMID.? SPECHUMID.? VAP.PRC". 2 O.VAPPRES.2 REF.INOEI X2
(Motors.) (Ce.Is us)I (Golsios) (Celsi us)I LKq/cm3) (Porcost) (Kg/Kg)I LMIlur b.oI lb ar)I (RKId M -2/3)
9.20 lIM9Ct 13.074 13.65 8,99E-3 85.1 7.;'A6E-03 T11 1907 NO DATA

oCONTINUED BELOW

PRINT DATE: It JON 1980
NUN ROMPER: 7905032300 MARINE SURFACE LATE R DA TA SAMPLING RATE (ALL CHANNELS): 6/Moo
S TART TIME: 23: 0:30 POT NRL MICROMETEOROLOGY DATA AVERAGING PERIOD: 31 MooSTART DATE: 3 May 1979 (DAY 121j) SAN NICOLAS ISLAND, CAL NOMENCLATURE: IWUPPEM LEVEL , 2-LOWER LEVEL

oPROFILE CALCULATIONS BASED OH AISOVE OBSERVED AND CA) COLATED VALUES (BOSINGER,1973(:

PLUS PARAMETERT PROFILE SLOPES
STAPIL ITT (O. UP,--DOWN( SCALING PARAMETERS PARTIAL DERIVATIVES )o4INCR.S ITH HEIGHT)

GRAD.'NICHARDSON NUMBER MOMENTUM PLUS FRICTION VfE, STY GENERAL EONM:DN/D2; GENERALP EURM: 'NOLOPE-
ITt otabloe,-'T'stasbtoI INt/to) (Motors/sec) ITNL-N2 )/ILs(Z1/7 T2)I-I I 2-PSI)-P(I/
n .8 60 AT CR8 -7.34E-02 2,43SE-Il I(21I022)1/21 INI-N21

GEOMETRIC HEAR HEIGHT HULMIDITY PLUS SCALING SPEC.H'HD. N-WIND SPEED (N/sot) N-WID SPEED (N/se)
TM(o)or) GMH=(21o22)I/2 (Kc/so *2)(K/KR) Z-HEIGHT (Motrs 2HEIG HT L M) V.A.os
12.9 2,13K-R1 -7.1S- 055W/D' 3.89E-02 PSI-Pollt

S SLOPE' I 64E SO
,'/L AT GMH LAT.HERY PLUS
-0. 072 (Waotts/o2( SCALING POT. TEMP. H=OPEC.HUMIDITT 1Kg/Kg) NSPCHMDT )Rg/Kq(

S~ , I '-I (Robotn) 2-HETNT ( Motrs 1HEIGHT (M) VerY Axo
2/L AT 10 METERS -2.11 2E-02 D0H/DZ= _a.92E-06 PSI1-PSI?

-. 56 OLENM' EAT FELLSS SLOPE- -7.67E 03
I W, It s/oO)

ilL AT 21 A.4E R ROUG HNE:SS LENGTH N=POT.TFMP.Lsloo N:POT.TFMP.LKolootL
-0.17 ~etrs)2-EIGHT T Mters ZSHEIGHT (M) Vert.Aoos

5E A ND6SOLAR MEAT FLUX :50623E-05 DP11B72 -. 67E-03 P I!PS12
7/L AT 22 (Nat t./M2( FIR SLODPE' -2.56F 0I
-1. 051 I1.27E 01

DRAG COE. AT 0 METERS N:LnTEME1.OTROC.(RoN-2t3)
MONIN-OEUKMOV LENGTH TOTAL HEAT RBGFT ELLUXT 'Oo ools 2HEIGHT (ML Vort.Aoo
(Mot-rsl (WTts/.2) IHL;), -0" PS IcONE
1.794E 02 7.17E 01 CI. SLL(PEcNO DATA

PSIT AT Z1:Ic : 0274.061 ROSE1WN.RATIO

PSI) AT 22 0,15R372. .t tItIsI

PSl AT 0 1 Z1. 0.1 76143 0.123
PSI? AT 22- .0o993'so

" GENPRA:L CONSTANTS: MSELN)O

VON RARMAN GRAVITAT ION PROF ILE PROFILE Rot K BULKCONSTANT ACCELERATION TOR.PRANDTL T UR.SCHMIDT SFN HEAT MOISTURE AIR DENSITY

(Noa otts (N/N* 2) NUMBER NUNBE R TRANSECOEF. IRANSECOEP. )K g/c3 1
8.4 9.7959 0.74 0 .74 0.92E-03 1.3'E-03 I.?; 3R2

" GENERAL NOTE'): AIR SPE CIFIC MEAT
Attcy liC, totet1*1ocoded Pot' 1t.oeeto Proole Slop. .nd/or Partial Deontooo, ( ITtal /Kg Kl,C a.opUt .t 't 0-oted BR .Lert, tP 2.0 5 7E 00

SHI -SM?" 0/- IMP-I Kg/Kg. WATER LAT.HEAT VAP.
L I Tt .1./Eg I
5.9B66E 95

" CONTINUER ON NEXT PAGE 150



RUN NUMBER: 7905032300 MARINE SURFACE LAYER PRINT DATE: It JUN 1980
START TIME: 23; 0:30 PST NRL MICRUMETEOROLOGY DATA SAMPLING RATE (ALL CHANNELS): 6/Mn
START DATE: 3 May 1979 (DAY 123) SAN NICOLAS ISLAND, CAL DATA AVERAGING PERIOD: 30 It-,

ET;TIMATED MICROMErEOROLOGICAL PARAMETERS AT TEN METERS:

AIR TEMP. WIND SPEED DEW POINT TEMPSTRUC. BAR.PRES. BULK WT TEMP AIR-WT TEMP POT-WT TEMP VIA-WT TEMP U.POT-WT TEMP
(Celsius) (Meter/se) (Celsiu) (Kel.M-2/3) (Millbur) (Celsius) (KelI.:) (Kelvin) (Kelvin) (Kelvin)
11.802 7.66 9.40 NO DATA 1017.51 13.500 -(.698 -1.600 -0.439 -0.341

HEIGHT POTTEMP. VIRTEMP. V.POT.TEMP. ABSHUMID. RELHUMID. SPECHUMID. VAP.PRES. S.VAP.PRES. REFINDEX
(Meters) (Celsugs) (Celsius) (Celsius) (Kg/t%3) (Percent) (Kg/Kg) (M1llhbas ) )Mulbbars ( Kel.NM-2/3)
1.00 11.90a 13.061 13.159 9.002E-03 95.21 7.26 E-03 11.838 13.893 NO DATA

B IRK AERODYNAMIC CALCULATIONS BASED ON ABOVE ESTIMATED VALUES AT TEN METERS (FRIEHE ET AL,1978);

INFERRED FLUX PARAMETERS INFERRED INFERRED REAM VERTICAL
OTABILITY ).*UP,-DOWN) SCALING PARAMETERS VELOCITY COVARIANCE MISCELLANEOUS

GRAD,RICHARDSON NUMBER MOMENTUM FLUX FRICTION VELOCITY WITH LONG. VELOCITY AIR DENSITY
I cStable,-'UnsTable) (Nt/t2) M ers/sec) (Meter2/sec2) (Kg/n3)
-0.120 AT GMH -8.24E-02 2.580E-01 -6.654E-02 (.2385

GEOMETRIC MEAN HEIGHT HUMIDITY FLUX SCALING SPECHUMID. WITH ABS. HUMIDITY AIR SPECIFIC HEAT
(Meter1 GMH)CZISZ2)I/2 (Kg/sec .2) (Kg/Kg) (Meter Kg/sec m3) (ITcal./Kg Kel.)
12.99 2.70E-05 -8.70S0-05 2.791E-05 2.4157E 02

Z/L AT GNH LAT.HEAT FLUX SCALING POT.TEMP. WITH POT.TEMPERATURE WATER LAT.HEAT YAP.
-0,138 IWatn s/ 2) (Kelvin) (Meter Kel /sec) (ITc.l 1/Kg)

6,RRE SI -5.145E-02 1,327E-02 5.9064K 05
Z/L AT 10 METERS

-0.106 SFN.HEAT FLUX ROUGHNESS LENGTH VAPPRES.AT ST LEVEL
(Watis/n2) (Meters) (MIllIlbar)

MONIN-OBUKHOV LENGTH 1.66E 01 4.549E-05 15.549
(Meters)
-9.405E 01 SKY AND SOLAR HEAT FLUX DRAG COEF.AT 10 METERS ABS.HUMID.AT WT LEVEL

(,atts/.2) (Diens.Inless) (Kg/M3)
1,27E 01 1.135E-03 l.175E-02

TOTAL HEAT BUDGET FLUX BAMPRESAT WT LEVEL
(Wat s/2) (NllItbar)
9,DIE 01 1116.71

BOWEN RATIO
(no units)

0.242

C MEASUREMENT ERROR ANALYSIS OF PARAMETERS LISTED IN PERCENT MEAN ERROR AS COMPUTED FROM CONSTITUENT MEASUREMENT ACCURACIES.
TOP ROW ARE PROFILE ERROR VALUES AND BOTTOM ROW ARE BULK AERODYNAMIC ERROR VALUES. ALL VALUES ARE APPROXIMATE AND ARE '+or-':

GRAD.RICH. Z/L MOMENTUM LAT.HEAT SENNHEAT SKY RAD. TOTAL. HEAT BOWEN FRICTION SCL.SPEC SSL.POT. ROUGH. DRAG
NO.AT CNN AT IOS FLUX FLUX FLUX FLUX FLUX RATIO VELOCITY HUMIDITY TEMP. LENGTH COEF.

158% 5Bx 146% 184% 117% 11% 135% 301% 73% 11tz 44% 93% 146%

161X 161% 46% 43% 59% 11% 33% 132% 23Z 66% 112% 43X 40%

CONTINUED BELOW

RUN NUMBER: 7905032300 MARINE SURFACE LAYER PINT DATE: 11 JUN 1980
START TIME: 23: 0:30 PST NRL MICROMETEOROLOCY DATA SAMPLING RATE (ALL CHANNELS): 6/Min
START DATE: 3 May 1979 (DAY 123) SAN NICOLAS ISLAND, CAL DATA AVERAGING PERIOD: 30 Mit

* COMPOSITE PROFILE AND BULK AERODYNAMIC DERIVED PARAMETER VALUE WEIGHTFD AS A FUNCTION OF THE ABOVE RESPECTIVE MEASUREMENT ERRORS
WITH THE LOWER LIMIT OF THE CORRESPONDING MEASUREMENT UNCERTAINTY INDICATED IN I ]:

FLUX PARAMETERS
STABILITY I=UP,-yDOWN' SCALING PARAMETERS

GRAD.RICHARDSON MUMBER MOMENTUM FLUX FRICTION VELOCITY
(I+Stable,-!Unstabl) (NT/n2) ("e.ers/.ecL
-0.090 10,021 AT GMH -R.03E-02 16.E-021 2.545E-01 6.SE-02

GFOMETRIC MEAN HEIGHT HUMIDITY FLUX SCALING SPEC.HUMID.
(Meter) GMH-(ZICZ2)I/2 (Kg/sec n2) (Kg/Kg)
12 99 2,66E-05 [M.E-061 -R.095E-l5 13.DE-05(

Z/L AT GNN LAT.HEAT FLUX SCALING POTTEMP.
-0.105 10.021 L tm/2X) (Reln)

6,57E 01 12.0E01 -2.968E-0 I2,0E-02I
Z/L AT (0 METERS
-0.081 (0.02) SEN,HFAT FLUX ROUGHNESS LENGTH

(Watts/;2) (Meters)
MONIN-OBUKHOV LENGTH 1.22E 01 13.0E+.SR 4.257E-05 16.DE-051

-, 23RE 02 SKY AND SOLAR HEAT FLUX DRAG COFF.AT 10 METERS
(W~tts/n2 (Meters)

1.27E 01 i2,0)011-. (4.DE-04]

TOTAL HEAT BUDGET FLUX
(Watt s/.?)

9.28F 0I 13.0Ec01(

BOWEN RATIO
(no units)

.215 10.081

e DIFFERENCE BETWEEN THE PROFILE AND BU)K AERODYNAMIC DERIVED PARAMETER VALUES AS COMPUTED VIA THE STANDARD DEVIATION FROM EITHER HE
ABOVE WEIGHTED COMPOSITE VALUE OR NPASURENFNT UNCERTAINTY VALUE (WHICH EVER ABSOLUTE VALUE IS LARGER). ALL VALUES ARE
LISTED IN PERCENT DIFFERENCE AND ARE '+r-':

GRAD.RICH. Z/L MOMENTUM LAT.HEAT SE.NEAT SKy BAD. TOTAL HEAT ROWEN FRICTION SCL.SPEC SCI .POT, ROUGH. DRAG
MO.AT CNN AT 0MM FLUX FLUX FLUX FLUx FLUX RATIO VELOCITY HUMIDITY TEMP. LENGTH COEE

33% 31X 6% 15% 42% It (7% 31% 3% It% 56% AS ,1

-END OF BATA RIM 151



MARINE SURFACE LAYER MICROMETEOROL.OGICAL EXPER IMNT

NAVAL RESEARCH LABORATORY
AT MOSPHER IC PHYSICS BR ANCH

MARINE ATMOSPHE RIC RESEARCH STATION
SAN NICOLAS ISLAND, CALIFORNIA

* M ICRONETEOROLOGICAL DATA . . .*

RUN NUMBER: 7905032330 PRINT DATE: II JUN 1980
STARTI TIME: V3;30:30 PSI DATA SAMPLING RATE (ALL CHANNELS); 6/Moo
END TIME: 0: 0:20 PST DATA AVERAGING PERIOD: 30 Moo
SIANT LATE: 3 May 1979 (DAY 123) NOMENCLATURE: I-UPPER LEVEL, 2-LOWER LEVEL

" ANALOG CHANNEL RAW DATA (AVERAGF VOC):

No.00 No.01 No-02 No.03 No-04 N9.05 NR.06 NA-R7 o N..89
VOLT.MFF.IIA YEMP.SYRUC.I TEMP.STRUC.2 DEW POINTI DEM POINTS WIND SPEEDI MIND SP EEDa BR.PRES.2 SET RAD. WIRD DIR.

6 .205 0 .001 0.001 4 .9 5! 4 .954 4.296 4 .197 5.097 -R .0 91 5. 062

No1 o.0 N.12 N.13 No-14 No.15 N..16 N..17
8(11tK WY TEMP AlC FREQUENCY AC VOTAGE MANUAL FLAG ZERO REF. SPARE A SP ARE B VOLT.REF.8

3 .833 A 31873 2V118 0.05! 1101 0.01 0011 ORO01 6.405

" DIGITAL CHANNEL RAW DATA (AVtERAGE): ESCARPMENT DATA, FIELD CAL ISBRATION AND MONO SP EED ESCARPMENT CORRECTIONS:

No.)I No .; UPWIND NEAR UPWIND LAND DPIFCAL DP2FCAL WYBECAL WOILL WOSEC
A IR tERE.1 AIR TEMP.? ELEIGHT/LENGIA PATN(Meters (Voalt.) (Volts)I (Volts) (CMREE.) LCoff.(
14, (15948 142_ 117152 0.103 1ea -. 009 01100 .0 .9 .5

o SYSTEM HOUSEKEEPING PARAMETERS TRANSLATED INTO ENGINEERING UNITS:

MANUAL FLAG ERR OR COUNT DATA BASE VILT.REF.DEV VOLT.RF.DEV ZERO REF.DEV AC VOLTEFLGI AC.FREO FLUX AC VOLTAGE AC FREQUENCY
(No.sc.oon (Noo.coot) :No.ocaos ALINo .0SLv) BINo..105V) (No,.5.02V) I No.)5V)( Io;)If IVAC) INz)
0 0 18a a 0 a5 115.1 59.87

o 0OBSERVED MICKSMETF0LGICAL PARAMETERS (INCLUDING THE ABOVE CAL. AND ESCARPMENT CORRECTIONS) TRANSLATED INTO ENGINEERING UNITS:

AIR TVMP.1 WINS SPETISI SEN POINT! TENP.STR UC.I WIND DIR. BAR.PRES.) SKY RAD. RULE WY TEMP REAR AIR TEMP
(Colss (met.r/...cI (Celsius) (KRI .o.M-2/3) LDoq.Tro.L (Molli b.rI (Mett/oZ (Celsius) 10.101*1
11.595 8.29 9 .25 NO DATA 317.1 1016.39 1 .27E 01 13.480 284.815

AIR TEMP.2 WIND SPEED? DEW POINT2 1EMP.STRUC.2 TIDE TABLE BAR.PRES.2
(Celsoos (Me~ter/-ec (Celsios) (KeI M-S2/3)1M IM., MSLL (iolilbar)
11. 715 7.06 9.20 NO DATA 0.03 to017.49

o CAILCU(.ATED MICROMETEIIRSLOGICAL PARAMETERS:

HEIGHT, 21 POY.TEMP.I VIR.TFNP.1 V.POT.TEMP.I ABS.HUMID.1 REL.HUMIDb.I SPEC.HUMID.1 VAP.PRES.I S.VAP.PRES.I REF.IRDEX I
IMters) (Celsios) (C Ilno) (Celis I O/Z I I q .) Percent) (Kg/Kg9) (MillibarI (millibarI IKe.M-2/30
1,3 5 1 1.775 12.840 13.020 a .905E-S 835.49 7 .193E03 11.703 13 .689 NO DATA

HEIGHT, Z2 POT.TENP.2 V'R.TENP.2 V.POT.TEMP.2 ARS.NUMID.2 REL.NUMIO.2 DPEC.HIJMID.2 VAP.PRES,2 S.VAP.PRER.2 REF.INOES 2
IMovers) (Celsoo s( ( I sios IColsiosI IKg/oo3I !Percent) (Kg/Kg) (Millob.rI (Mollbar)I IK.0.M-2/3)

9.?I 1 1.8 05 1 2.957 13.047 8.883E-03 84.55 7.170E-03 11.679 13.814 NO DATA

o CONTINUED BPS)Oh)

PR~sY DATE: 11 JUN 1980
RUN NUMBER: 7905037330 MAR INE SURFACE LAYER DATA SAMPLI NG RATE (ALL CHANNELS): 6/Mis
START TIME: 23:31a:30 POT NRL MSCROMETEOROLOGY DATA AVERAG ING P ERIOD : 3D Rio
START DATE: 3 May 1979 (DAT 123) SAN NICOLAS ISL.AND, CAL NOMENCLATURE: I-UPPER LEVEL, 2=LOWER LEVEL

o PROFILE CALCULATIONS BASED ON ABOVE OBSERVED AND CALCULATED VALUES LRUSINGER,19731:

FLUXI PARAMETERS PRGFILE SLOPES

STAF-1 ITT .c'Up ,--DOWN)__ _SCALINGPARAMETERS PARTIAL DERIVATIVES I.-INCN.*WITHHEIGHT)

RR!D.RICHARDSON NUMBER MOMENTUM FLUX FRICTION VELOCITY GENERAL FORN:DN/DZ- GENERAL FORM:UNSLOPE.
I. bla6e,--Unstable) (NT/02 (Moters/sec) TINI-N201/ILo(Il/72I- IILnIT-PS I),-C n22-PSII)/
-0.05 AT GMH -1.110-01 2.843E-01 L2 1Z21/2I MR-142)

GEFOMETRIC MEAN HEIGHT HUMIDITY FLUX SCALING SPEC.HUND. N WIND SPEED IN/too) N-WIND SPEED IN/oo)
(me ter) GMHO(ZlIsZ2)7/2 (Eqg/ sc M 2) 11kg/Kg) Z-HEIGHT (Motors) ZNHEIGNT (M) Vet.Aa~s
12.99 2 .47F-05 -7.5E-l5 DM5/DZ- 4.%9E-02 PSI-Pll

MS SLOPE- 1.41E00
?/L AT GMH LAT.HEAT ELLISX
-0.R067 (Wetts/o2) SCALING POT. TEMP. NoSPECHMDT lg/Kg1 N-SPEC.HUMIDITT (Kg/Kg)

6.16E 01 (Roloin 2-HEIGHT (Motors), 2-HEIGHT (M) (Lort Rot
ilL AT 10 METE -2.691E-02 DSN /DZ -8.927- 06 PSI-P512
-0.6052 S NEAT ELLIS SN SLOPE- -7.72E083

'Wa;t .2)

2/LOAT 21 9,59E080 ROUGHNESS LENGTH N-POT.TEMP.( IR.n) N-POT.TKMP(IEWMnL
-0.091 (M"otersl 2 -HEIHT L( .rs 2-ZHEIGHT I(M) Vert.Aois

RKY AND SOLAR NEAT FLUX 6.59)E-0S DPT/D2. -3.43E-03 P51P5S12
ilL AT 22 (W.".s/L2) PIK SLOPE- -2.81E 01
-0. 048 1.27E01R

DRAG GOOF. AT ID METERS RLTENP.STRUC.(KM-2/3)
MIININ-SBLLKL(OV LENGTH TOTAL HEAT BUDGET FLUX (Di.."o .I.. 1-HEIGHT (M) Vort.Asio
(Motors) IWatts/o2) 1.4781 0, PSI-NON4E
-1.9340 02 8.33E01R CT? SLOPE-NO DATA

PSI) AT 210 0.25951 OWR RATIO

PS 11 AT 122: IT.1486 14 Lo 100to)
P912 AT Z'. 0 .1 6691 0.1157
P612 AT Z2- 0,094056

o GINERAL CONSTANTS: MISCELLANEOUS

VON KARMAN GRAVITATION PROFILE PROIFILE SULKR SULK
CONSTANT ACCELERATION TUR.PRANDYL TUR.RCLRIIDT BFN HEAT MOISTURE AIR DENSITY
(No 00105t) I M/ sac 2) NUMBER NMRER TRANSE.COPE. TRARRE.COEF. I'lg/.I)
0.4 9.7959 8 .74 0. 74 0.920-03 1.32E -03 N.36

o GENERAL NOTE'): AIR SPECIFIC HEAT
Ac coror lootatoot RMCORLIO for m..toreseoO of Profil. Slope Mod/Mr partial Derioaoioo. 117co0./Rg 0e..

C~poattooeoO sB otio0n of: 241 .5f 82

RHO -OH2- ./- I:R-S Rg /R. WATER LAT.HEAT VAP.

M COLIIR)JPD OR NEXT PAGE 152



RU N NmBe R: 7905032330 MAR INE SUR FACE LAYER PRINT DATE: I1 JUN 1990

TART TIME: 23:30:30 PST NIL MI CROMETEOROLOGY DA TA SAMPLING RATE (ALL CHANNELS): b/Mit
START DATE: 3 May 1979 (DAT 123) SA IOA SAD A AAAVERAGING PERIOD: 30 Mitt

N ESTIMATED MICROMETEOROLOGICAL PARALETERS AT TEN METERS;

AIR TEMP. WIND SPEED DEW POINT TEMP.STRUC. BAR.PRES. BULK WT TEMP AIR-WT TEMP POT-WT TEMP VIR-WT TEMP V.POT-NT TEMP
(Celsius) (Meter/nec) (Celsius) (Kol.,M-2/3) (Millibar) (Celsius) (Kelvin) (Kelvin) (Kelvin) (Kelvin)
11.701 7.90 9.21 NO DATA 1017.39 13.480 -0.779 -1.681 -0.537 -0.439

HEIGHT POTTP.V TTEMP. .ABS.HUMID. REL.HUMID. SPEC.HUMID. VAP.PRES. S.VAP.PRES. REFINOSS
(Meters) (Celsius) I I (Celsius) (Kg/n3) (Percent) (Kg/Kg) (Miilibrrs) ((e1.IM-2/3)
1.00 11.799 12.943 13.041 8.886E-03 84.66 7.173E-0- 11.682 13.799 NO DATA

B BULK AERODYNAMIC CALCULATIONS BASED ON ABOVE ESTIMATED VALUES AT TEN METERS (FRIEHE ET AL,197R):

INFERRED FLUX PARAMETERS INFERRED INFERRED MEAN VERTICAL
STABILITY (..UP'--DOWN) SCALING PARAMETERS VELOCITY COVARIANCE MISCELLAmEOUS

RAD.RICHARDSON NUMBER MOMENTUM FLUX FRICTION VELOCITY WITH LONG. VELOCITY AIR DENSITY
(Sable- Utstble) (M/.2) (Meters/nec) (Meter2/sec2) (Kg/.3)
-0.113 AT GMH -8.94E-02 2. 66E-01 -7.217E-02 1.2389

GEOMETRIC MEAN HEIGHT HUMIDITY FLUX SCALING SPEC.HUMID. WITH ASK. HUMIDITY AIR SPECIFIC HEAT
(Meter) GMH=(ZIvZ2)0/2 (Eq/sec n2) (q/K ) (Met Kg/sec .3) (ITcaIJ/Kg SeI.)
12.99 2.9lE-05 -1.949E-05 2.97HE-05 2.4155E 02

Z/L AT GMH LAT.HFAT FLUX SCALING POT.TEMP. WITH POT.TEMPERATURE WATER LAT.HEAT M.t.
-0.131 (Watts/2) (Kelvin) (Meter Kel./se) (lTca./Kg)

7,37E 01 -53 IIE-02 1.424E-02 5.9070E 05
Z/L AT 10 METERS
-0.101 TFN.NEAT FLUX ROUGHNESS LENGTH VAPPRES AT WT LEVEL

(Watts/s2) (Meter) (Nillibur)
MONIN-OBUKHOV LENGTH .0.7E 01 5.320E-05 15.527
(Meters)
-9.9BE Ot SKY AND SOLAR HEAT FLUX DRAG COEFAT 10 METERS ARXHUMID.AT NT LEVEL

(N.Yts/.2) (Di.ensiotless) (K/t3(
1.27E 01 1.152E-03 1.174E-02

TOTAL HEAT BUDGET FLU(X BAR.PRES.AT NT LEVEL
(Watts .2) (M.ilib.r)
1.04E 02 t DiRT9

BOWEN RATIO
(vi inits)

0.242

* MEASUREMENT ERROR ANALYSIS OF PARAMETERS LISTED IN PERCENT MEAN ERROR AS COMPUTED FROM CONSTITUENT MEASUREMENT ACCURACIES
TOP ROW ARE PROFILE ERROR VALUES AND BOTTOM ROW ARE BULK AERfODYNAMIC ERROR VALUES. ALL VALUES ARE APPROXIMATE AND ARE uvr-%

GRAD.RICH. Z/L MOMENTUM LAT.HEAT SEN.HEAT SKY SAD. TOTAL HEAT BOWEN FRICTION SCL.SPEC SCL.POT. ROUGH. DRAG
NO.AT GMH AT LIM FLUX FLUX FLUX FLUX FLUX RATIO VELOCITY HUMIDITY TEMP. LENGTH COEF.

0361 136Z 1287 173% 99% 11% 127% 272% 64% 109% 35Z 84X 029Z

160% 160Z 46% 42% 8B% 11% 33% 130% 23% 65% 111% 43% 40%

* CONTINUED BELOW

RUN NUMBER: 7905032330 MARINE SURFACE LAYER PRINT DATE: I1 JUN 1980
START TIME: 23:30:30 PST RL MICROMETEOROLOGY DATA SAMPLING RATE (ALL CHANNELS): 6/Mit
START DATE: 3 May 1979 (DAY 023) SAN NICOLAS ISLAND, CAL DATA AVERAGING PERIOD: 30 Min

* COMPOSITE PROFILE AND BULK AERODYNAMIC DERIVED PARAMETER VALUE WEIGHTED AS A FUNCTION OF THE ABOVE RESPECTIVE MEASLEMENT ERRORS
WITH THE LOWER LIMIT OF THE CORRESPONDING MEASUREMENT UNCERTAINTY INDICATED IN 1 1:

FLUX PARAMETERS
STABILITY (--UP,-=DOWN) SCALING PARAMETERS

CRAD.RICHARDYON NUMBER MOMENTUM FLUX FRICTION VELOCITY
=S ~bl .- ;Un b ) (Nt/m2) (Ht - r/sac)

-. 082 10,021 AT GMH -9.22E-02 (6.0E-021 2.725E-01 16.RE-02

GEOMETRIC MEAN HEIGHT HUMIDITY FLUX SCALING SPFC.HUMID.
(Meter) GMH.(ZI-Z2)I/2 (Kg/sec M2) (KQ/Kg)
12.99 2.88E-05 IR.OE-R6 -8.223E-05 13.0F-051

Z/L AT GMH LAT.HEAT FLUX SCALING PUT.TEMP.
-0.097 [0.021 (Watts/.2) (Kelun)

7.12E II 12.0E 011 -3.319F-02 12.0E-O21
Z/L AT 10 METERS
-0.074 10.020 SEN.HEAT FLUX ROUGHNESS LENGTH

(Wutts/.2) (Meters)
MONNN-OBUKHOV LENGTH 1.4 E 01 13.DE.D0] 5.750E-05 16.E-051
(Meters)
-1.345E 02 SKY AND SOLAR HEAT FLUX DRAG COFF.AT 10 METERS

(alts/m2) (Meters)
1.27E 0 12*0E451) 1.23U, -. 14.0E-041

TOTAL HEAT BIIDGET FLUX
(Wats/?)
9.99E 01 13.OE.DII

BOWEN RATIO
(nt itlts)

.. 215 10.051

DIFFERENCE BETWEEN THE PROFILE AND BULK AERODYNAMIC DERIVED PARAMETER VALUES As COMPUTED VIA THE STANDARD DEVIATION FROM EITHER THE
ABOVE WEIGHTED COMPOSITE VALUE OR MEASUREMENT UNCERTAINTY VALUE (WHICH EVER ABSOLUTE VALUE IS LARGER). ALL VALUES ARE
L OOTED IN PERCENT DIFFERENCE AND ARE *+w-v :

GRADRICH. Z/L MOMENTUM LAT HEAT SENHEAT SKY RAD. TOTAL MEAT BO9EN FRICTION SCLSPEC SCLPOT. ROUGH. DRAG
MO.AT GON AT LOM FLUX FUX FLUX FLUX FLUX RATIO VELOCITY HUMIDITY TEMP. LECYIM COKE.

35% 33% 6% 10% 30% OZ 02% 21Z 3Z 12% 44X 11% 151

- END OF DATA ROOM 153



MARINE SURFACF LAYLR MICROMETEOROLOGICAL EXPERIMENT

NAVAL RESEARCH LABORATORY
ATMOSPHERIC PHYSICS BRANCH

MARINE ATMOSPHERIC RESEARCH STATION
SAN NICOLAS ISLAND, CALIFORNIA

. . . . MICROETFOROLOGICAL DATA . . . .

RUN NUMBER: 7905040800 PRINT DATE: II JUN 1980
START TIME. O: 5:35 Pqr DATA SAMPLING RATE (ALL CHANNELS): 6/Mn
END TIME: 0:302R PST DATA AVERAGING PERIOD 30 Mon
START DATE: 4 My 1979 (DAY 1241 NOMENCLATURE: IUPPER LEVEL, 2-LOWER LEVEL

o ANALOG CHANNEL RAW DATA (AVERAGE VDC):

No.10 No.0O No.02 No.03 NO,04 No.05 NO.06 No-07 No.08 No.09
VOLT.REF.A TENP.STRUC.I TENP.STRUC.2 DEW POINTI DEW POINT2 WI ND SPEEDI IND SPEEDS CAR5PRES.2 SKY RAD. WIND DIR.

6.205 0.001 0.001 4.981 4.996 4.074 3.979 5.075 -0.091 5.048

No.1I No.1" No.12 No.13 No.14 No.15 No.16 No.17
BULK WT TEMP AC FREQUENCY AC VOLTAGE MANUAL FLAG ZERO REF. SPARE A SPARE B VOLT.RFF.

3.813 3.777 2.518 0.001 0.001 0.001 0.001 6,205

* DIGITAL CHANNEL RAW DATA (AVERAGF): ESCARPMENT DATA, FIELD CALIBRATION AND WIND SPEED ESCARPMENT CORRECTIONS:

No.I No,2 UPWIND NEAR UPWIND LAND DPIFCAL DP2FCAL W1BFCAL WSIEC WS5EC
AIR TEMP.1 AIR TEMP.2 HEIGHT/LENGTH PATH(Meters) (Volt.) (Volt.) (Volts) (Coeff.) (Coeff.)
1411 116393 1421 117587 0.183 1O5 -0.D09 0.000 0.000 0.992 0.9?

o SYSTEM HOUSEKEEPING PARAMETERS TRANSLATED INTO ENGINEERING UNITS:

MANUAL FLAG ERROR COUNT DATA BASE VOLT.REFDEV VOLT.REF.DEV ZERO REF.DEV AC VOLT.FLUX (C FREQFLUX AC VOLTAGE AC FREQUENCY
(No.scans) (Noscans) (Noscans) A(No.).00S) B(No,).0SV) (No,).002V) (No.OSv) (No.)IHz) (VAC) (H9)

0 18 0 0 0 0 0 115.2 59.78

o OBSERVED MICROMETEOROLOGICAL PARAMETERS (INCLUDING THE ABOVE CAL. AND ESCARPMENT CORRECTIONS) TRANSLATED INTO ENGINEERING UNITS:

AIR TEMP.I WIND SPEEDI DEW POINTI TEMP.STRUC.I WIND DIR. BAR.PRES.I SEY RAD. BULK MT lEMP MEAN AIR 1EMP
(Celsios) (Meter/seec) (Celsius) (Kel.'M-2/3) (De. Troe) (Millibor) (Watt/n.) (Celsius) (Rolin)
11.639 7.85 9.43 NO DATA 316.6 1016.07 1.27E a1 13.460 284.859

AIR TEMP.2 WIND SPEED2 DEW POINT2 TEMP.STRUC.2 TIDE TABLE BAR.PRESI
(Celsios) (Meter/ ec) (Celsius) (Ke1. M-2/3) (Meter MSL) (Millibor)
I1.759 7.46 9.39 NO DATA a.06 1017.17

o CALCULATED MICROMETEOROLOGICAL PARAMETERS:

HEIGHT, SI POTTEMP.) VIRTEMP.) VPOTTEMP.I ABS.HUMID.I REL.HUMID.1 SPEC.HUMID. VAP.PRES.I SVAP.PRES.1 REFrINDEX I
(Meters) (Celsius) (Celsius) (Celsios) (Ke/n3) (Percent) (Kg/Kg) (Millibar) (Millibar) (Kel.o.-2/3)
18.35 11.019 12.900 13.0810 9.IIE-03 86.19 7.282E-03 11.844 13.725 NO DATA

HEIGHT, Z2 POT.TEMP.2 VIRTEMPS V.FOT.TEMP.2 ASS.HUMID.2 REL.HUMID.2 SPEC.HUMID.2 VAP.PRES.2 S.UAP.PRES.2 REF.INDEX 2
(Meters) (Celsius) (Celsius) (Celsius) (Kg/n3) (Percent) (Kg/Kg) (Mbllxbr) (Millibor) (KelX.M-2/3)
9.20 11.849 13.017 13.107 8.994E-03 85.39 7.263E-03 11.826 13.849 NO DATA

- CONTINUED BELOW

PRINT DATE It JUN 1980
RUN NUMBER: 7905040000 MARINE SURFACE LAYER DATA SAMPLING RATE (ALL CHANNFLS): 6/Bun
START TIME: 0: 0:36 PST NL MICROMETFOROLOGY DATA AVERAGING PERIOD: 30 Non
START DATE; 4 May 1979 (DAY 124) SAN NICOLAS ISLAND, CAL NOMENCLATURE: 1-UPPER IEVEL, 2-LOWER LEVEL

o PROFILE CALCULATIONS BASED ON ABOVE OBSERVED AND CALCULATED VALUES (BUSINGER,1973);

FLUX PARAMETERS PROFILE SLOPES
STABILITY (+UP,-DOWN) SCALING PARAMETERS PARTIAL DERIVATIVES (+-INCR.WITH HEIGHT)

GRAD.RICHARDSON NUMBER MOMENTUM FLUX FRICTION VELOCITY GENFRAL FORM:DN/DZ- GENERAL FORM:'N'SLOPE-
(+St.ble,-=Unst.ble) (NT/el) (Meters/See) I(NI-N2)I/Ln(ZI/Z2)0 I(LnZI-PSI)-(LnZ2-PSI),/
-0.061 AT 0MH -9.06E-02 2.706E-01 (ZIZ2)1/21 INI-NII

GEOMETRIC MEAN HEIGHT HUMIDITY FLUX SCALING SPFC.HUMD. N-WIND SPEED (M/sec) N:WIND SPEED (M/sc)
(Meter) GMH-(ZIZ5)l/2 (Kg/sen .2) (Kg/K) Z-HEIGHT (Meters) ZHEIGHT (N) Vert.Aoos
12.99 2.36E-05 -7,0E-05 DWS/DZ- 4.32E-02 PSI-PSI)

WS SLOPE- I.45E 00
7/L AT GH LAT.HEAT FLUX
-0 Y73 (Watts/el) SCALING POT. TEMP. NSPC.HUMIDITY (Kq/Kg) N-SPEC.HUMIDITY (Kg/Kg)

S'85E I) (Kelin) ZHEIGHT (Meters) Z-HE IGHT (M) VertAos
Z/L AT 10 METERS -2.627E-02 DSH/DZ. -8.92-06 PSI-PSI2
-0.056 GFN.HEAT FLIOX SH SLOPE- -7.66E 03

(Wats/e2)
Z/L AT IT 8.90E 08 ROUGHNFSS LENGTH N-POT.TEMP.(Keboln) N-POT.TEMP.(Kelnn)
-0.103 (eters) Z=HEIGHT (Meters) Z-HEIGHT (M) Vert.Ais

SKY AND SOLAR HEAT FLUX 5.468K-05 DPT/DZ -3.37E-3 PSI-PSI2
Z/L AT 22 (Watts/e2) PTK SLOPE- -2.06E 0I
-0.052 1.27E 01

DRAG COKF. AT (0 MFTERS N-LnTEMPSTRUC.(KM-2/3)
MONIN-OBUKHOV LENGTH TOTAL HEAT RUDGeT FLUX Die.sonleuss) Z-HEIGHT IM) Vert.Atu
(Meters) (Wants/S) 1,XOut PSI-NONE
-l.778E 02 R.OlE I CT2 SLOPE-NO DATA

PSI) AT Z1 0.276624 BOWEN RATIO
PSI) AT 72- 0.159503 (no units)
PS12 AT Zt 0.177626 .15,
P812 AT Z2- 0.100123

G OENFRAL CONSTANTS. MISCELLANEOUS

VON KARMAN GRAVITATION PROFILE PROFLE UI K BULK
CONSTANT ACCELERATION TUR.PRANTL TUR.SCHMIDT SEN HEAT MOISTURE AIR DENSITY
(No .Iss) (N/sec 2) NUMBER NIMBER TRANOF.COEF. 1RANSF.COEF. (Kg/*3)
0.4 9.7959 0.74 0.74 0.92E-03 1.3E-03 1.2381

" GENERAL NOTES, AIR SPECIFIC HEAT
AcCorac, lItttlon euceeded for ceasurement of Profile Slope and/or Partiol Derivative. (ITcaI./Kg Re).)
Coeostarton eaeceted by insertion of, 2.4107K RS

SHI-SN- ./- .08F-3 Kg/Kg. WATER LAT.HEAT VAP.
(ITc 1./Kg)
5,9070E 05

" CONTINUED ON NEXT PAGE 154



RUN NUMBER: 7905040000 MARINE SURFACE LAYER PRINT DATE: It JUN 1980
START TIMF; 0: 0:30 PST NRL MICROMETEOROLOGY DATA SAMPLING RATE (ALL CHANNELS): 6/Mn
START DATE: 4 MaV 1979 (DAY 124) SAN NICOLAS ISLAND, CAL DATA AVERAGING PERIOD: 30 MuI,

F ESTIMATED MICRUMEIEOROLOGICAL PARAMETERS AT TEN METERS:

AIR TEMP. WIND SPEED DEW POINT TEMPO.TRUC. BARPRES BULK WT TEMP AIR-WT TEMP POT-WT TEMP VIR-WT TEMP V.POT-WT TEMP
(Celsius) ie te/sev) (Celsius) IKeI.iM-2/3 (Mllibr) (Celsius K) (Me1n (Kelvin) (Kelvin) (Kelvin)
11.744 7,51 9.40 NO DATA 1017.07 13.460 -1.715 -1.617 -0.457 -0.359

HEIGHT POT.TEMP. VIR.TEMP, UPTTEMP ABS.HUMID. REL..UMID. SPEC.HUMID. VAP.PRES. S.VAP.PRES. REF.INDEX
(Meers) (Celsius) (Celsius ) (Celius) ( (Pere (K/Kg) (Mllibars) (Millibars) )Kel..M-2/3)
10.00 11.842 13.003 13.101 8.996E-03 85.54 7.265E-03 11.828 13.835 NO DATA

SRLILK AERODYNAMIC CALCULATIONS BASED ON ABOVE ESTIMATED VALUES AT TEN METERS (FRIEHE ET AL,197):

INFERRED FLUX PARAMETERS INFERRED INFERRED MEAN VERTICAL
SlABILITY It-UP,- DOWN) SCALING PARAMETERS VELOCITY COVARIANCE MISCELLANEOUS

GRAD.RICHARDSON NUMBER MOMENTUM FLUX FRICTION VELOCITY WITH LONG. VELOCITY AIR DENSITY
11=Snable,-=Unstable) (Nt/2) [Meers/sec) (MeNter2/sec2) (Kg/3)

-0.121 AT GMH -7.86E-02 2,520E-01 -6.351E-02 1,2382

GEOMETRIC MEAN HEIGHT HUMIDITY FLUX SCALING SPFC.HUMID. WITH AS. HUMIDITY AIR SPECIFIC HEAT
(Meter) GMH.(Zl*Z2)1/2 (Mg/sec 2) (K/Mg) (Meter Kg/sec m3) (ITal./Kg Kel.)
12.99 2.70-05 -8.652E-05 2.700E-05 2,4157E 02

Z/L AT GMH LAT.HFAT FLUX SCALING POT.TEMP. WITH POT.TEMPERATURE WATER LAT.HEA VAP.
-0.147 (Watts/ m) (Kelvin) (Meter Mel./sec) (ITcl./KRg)

6.65E 01 -5.22E-02 1.318E-02 5.9067E 05
Z/L AT I0 METERS
-. 113 SEN.HEAT FLUX ROUGHNESS LENGTH VAPPRESAT WT LEVEL

(Wnts/to?) (Meters) (Millibar)

MONIN-OBUKHOV LENGTH 1.65F 01 4.152E-05 15.5 0
(Meters)
-8.033E 01 SKY AND SOLAR HEAT FLUX DRAG COEF.AT 10 METERS ARS.HUMID.AT WI LEVEL

(Watts/t12) (Disensinless) (Kg/M3)
1.27E 01 1.126E-03 1,172E-02

TOTAL HEAT BUDGET FLIX BAR.PRES.AT WT LEVEL
(Watts/n?) (Mll ubar)
9,6E SI 1018.27

BOWEN RATIO
(to unlit)

0.247

* MEASUREMENT ERROR ANALYSIS OF PARAMETERS LISTED IN PERCENT MEAN ERROR AS COMPUTED FROM CONSTITUENT MEASUREMENT ACCURACIES.
TOP ROW ARE PROFILE ERROR VALUES AND BOTTOM ROW ARE BULK AERODYNAMIC ERROR VALUES. ALL VALUES ARE APPROXIMATE AND ARE .vor-":

GRAD.RICH. Z/L MOMENTUM LATHEAT SEN.HEAT SKY RAD, TOTAL HEAT BOWEN FRICTION SCL.SPEC SCLPOT. ROUGH. DRAG
NO.AT GMH AT IOM FLUX FLUX FLUX FLUX FLUX RATIO VELOCITY HUMIDITY TEMP. LENGTH COFF.

1371 137X 129% 174% 11% 11% 018 275% 65% 109% 361 85% 1291

1611 161% 46% 43% 09% 11% 33% 132% 23% 66% 112% 43% 40%

* CONTINUED BELOW

RUN NUMBLE: 790504000a MARINE SURFACE LAYER PRINT DATE: 11 JUN 1980

START TMEi 0: 0:30 PST NRL MICNOMETEOROLOGY DATA SAMPLING RATE (ALL CHANNELS): 6/Run
START DITE: 4 May 1979 (DAY 124) SAN NICOLAS ISLAND, CAL DATA AVERAGING PERIOD: 30 M-

• COMPOSITE PROFILE AND BULK AERODYNAMIC DERIVED PARAMETER VALUE WEIGHTED AS A FUNCTION OF THE ABOVE RESPECTIVE MEASUREMENT ERRORS
WITH THE LOWER LIMIT OF THE CORRESPONDING MEASUREMENT UNCERTAINTY INDICATED IN I 3:

FLUX PARAMETERS
STABILITY (u-UP,-DOWN) SCALING PARAMETERS

CRAD.RICHARDSON NUMBER MOMENTUM FLUX FRICTION VELOCITY
(=Stable,-Unstable) (Nt/n2) (Meters/sec)
0.092 U02) AT GMH -8.1 -02 l6.DE-021 2.569E-01 l6.0E-02]

GEOMETRIC MEAN HEIGHT HUMIDITY FLUX SCALING SPFC.HUMID.
(Meter) GMH)(ZI*Z2)1/2 (Kg/sec n2) (Kg/Kg)
12.99 2.63E-05 [l.OE-G0l -8.E05-E05 [SF.-O5

Z/L AT GMt LAT HEAT FLUX SCALING POT.TEMP.
-0.107 10,021 (Wu;ns/.) (Kelvin)

6.51E 01 12.0E+011 -3.263E-02 12.0-02
Z/L AT 10 METERS
-0.0R2 o 02) SEN.HEAT FLUX ROUGHNESS LENGTH

(WIts/m2) (Meters)
MONIN-OBUKHOV LENGTH 1.29E 01 13.IE+00l 4,595E-05 ([.E-OS5
'Meters)

-I212E 12 SKY AND SOLAR HEAT FLUX DRAG COFF.AT 10 METERS
(Watts/l) (Me ters)
1.27E 01 12.0+0)I IZl1L-iUn [4.OE-041

TOTAL HEAT BUDGET FLUX
(Wans/2)
9.27E 0I 13.0E01

BOWEN RATIO
(no units)
0.216 10.081

DIFFERENCE BETWEEN THE PROFILE AND BULK AERODYNAMIC DERIVED PARAMETER VALUES AS COMPUTED VIA THE STANDARD DEVIATION FROM EITHER THE
ABOVE WEIGHTED COMPOSITE VALUE OR MEASUREMENT UNCERTAINTY VALUE (WHICH EVER ABSOLUTE VALUE IS LARGER). ALL VALUES ARE
LISTED IN PERCENT DIFFERENCE AND ARF "unr-":

GRAD.RICH. Z/L MOMENTUM LAT.HEAT SEN.HEAT SKY RAD. TOTAL HEAT BOWEN FRICTION SCL.SPEC SCL.POT. ROUGH. DRAG
NO.AT GMH AT IOM FLUX FLUX FLUX FLUX FLUX RATIO VELOCITY HUMIDITY TEMP. LENGIM (:OEF.

37% 35X 8% 75 29% 0% Iox 23% 4% 10% 45% 12% 1VS

END OF DATA RIM 155



MARINE SURFACE LAYER MICROMETEOAOLOGICAL EXPERIMENT

NAVAL RESEA RC H IAPORATOR)N
A TMOS PHMERIC PH YS ICS BRANCH

MARINE AT1MOSPHERIC RESEARCUH STATION
SAN NICOLAS ISLAND, CALIFORNIA

00 0 ICROOECE::ROLGGICAL DATAge0

RNNUM11r 1!95041131 PRI1NTSDATE : IT TUo18
START1 TI :30:,30 PS I DAT A SAPLING RATEU (ALL CHANNELS): 6/Mont
ENS ItI.. I: 5:2,l PST DATA AVERAGINGC PER IOD: 3 0 Min
START SATE: 4 May 19 '9 (DAY 124) NOMENCLATURE: JOUPPE R LEVEL, SLOWER LEVEL

*ANAlOG CHANNEL RAW DATA (AVERAGE VDe):

No .00 7-.11 N.'" N..3 No.04 No.05 N,1 No-17 "o.08 No.1X
VOLT,'REE.A TEH1PSTRL(C.I TVFMP.'STRUC.2 SEA PO0INT) DEW POINT? WIND SPEEDI WIND SPEEDa. IA.RES.1 SET MAD. WID DIR.

6.205 0.01 0.001 4.998 5.011 90 3.9so1 0.5 109 ..7l

No.10 No,"1 No.12 No.13 1o-14 N1.I5 No.16 14o.17
SILE AT IFo AC FREQUENCY AC VITAGP MANLI FLA, ZRO. REF. S PARE A S PARE B4 V OLT.REED'
3 .791 3 .768 2 .119 0.001 0.111 0.0011 0.0111 6.205,

DIGITAI CHANNEL RAW DATA (AVERAGE): ESCARPMENT DATA, FIELD LtALIDRATION AND WIND SPEED ESCARPMENT CORRECTIONS-

No.1 N.2UWN NEAR UPWIND LAND SPIECAL DP2FCAL WTECAL AS!ECf, WS2EC
AIR TEMP.I AIR TEMP.? HEIGCHT/LENG TH PATHI(Me ters ( Vol ts) (Volts) (Vol ts) (Coe ff (Coe ff.)
14t1 1017561 142) 110704 0.18 3 102 -a.11 9 0. 115 1.11 0.992 0 .952

*SYSTEM HOUSEREEPING PARAMETERS TRANSLATED INTO ENGINEHING UNITS:

MANUAL FLAG ERROR COLINT DATA NAVE VOLT.REF.DEV VOLT.RFE.DEV ZERO REE.DEV AC VOLTEFLUX AC EREQ.PLUS AC VOLTA;E AC FREQUENCT
No _cns (Nocrn) )NsO.an eY) AINo0.00501V(N BN..15V) (NRo.002OV) (No.I.)V) (No.l.IHo) (VAC) (Ho

I I 1S II II 15.2 59.77

* SbSEAVFD MISAOOETEOROLOGICAL PARAMFTERS (INCLUDING THE ABmOVE CAL, AND ESCARPMENT CORRECTIONS) TRANSLATED INTO ENGINEERING UNITS:

ATM TEMP I WIND SPEED) DEW POINT) TEMP.STRU CI WIND SI1R.) EARPRES.I SET MAD.) BULR AT TEMP MEAN AIR TEMP
(Cel-oo) (Meter / 5ec) (C el so. )EeI,o.M-,/3l )Deg.Troe (Molloi br) (W att /m2 (Celsoun) (Relomn)
11.7:,6 T.67 9.53 NO DATA 310 .6 1 0115.7,6 1.27E 01 13.439 2041.973

AtR TEMP 2 WIND SPEED? DEW POINT? TEYPSLRUC,? TIDE TABLE BIAR.PRES.2

CIso-r_' (Meter/ec) (Celelt1 AeS.oM-2/3) (Meter O SL) (Mollibar)
((,870 7.3z 9.46 NO DA TA 0.10 1 0116.85

oCALCULATED MICVUME1EL(NLXGICAL PARAMETERS:

HEIHT 7 PLIT.TEMP.) VIR.TEMP,) V.POT.TEMP.I ARS.HUHID.l REL.HUMIlD.I SPEC.HUMID.1 VAP.PRES.) S.VAP .RES.1 REP.INDES ,I
(Met-rs) Cesus (Celo (Ce Isoos) (RKg/.3)( Perc ent) (RN/RN) (Mtlhibar, (Rollobor) ( Re.o.-2/3)
I8.3 5 ((. 936 (32 13.2106 9.1064E-1a3 Re6.1)9 7.330E-103 1 1.910a 1 3.82 7 NO DATA

HEIHT I2 PU TEMP VIRT P.2 V.POT.TEMP,2 ABS.HUMID.S OEL.HGMID.2 SPEC.EIUMID.2 VAP .PRES.? I S.VAP.PRES.D REFINOES 2
(Meters) (Celnous (Celeous) (Celsous) (Eq/nJ)I (Percent), (EQ/Kg) (Mo, libar (Mol11olItr)I (KI Ee.M- 2/3)
9.2 0 1(1.961 13,137 13.22?7 9,942E-03 05.27 7 .307E-S 11 tI. 893 1 3.947 HO DATA

oCON)TINUED BELOW

PRINT DATE : 1I JUN 1981
NUN NUMBE R: 798504013 0 MARINE SUREACE LOVER DATA S AMPLING RATE (ALL CHANNELS): b/Mon
STAR) TIME 0:30:30 PIT HAL MI CROMFTEOROI DA TA AVERAG ING P ERIOD : 310 Mon
START DATE: 4 Ma 1979 (DAY 124) TAN NICOLAS IS) AND, CAL NOMENCLATURNE: 1UPPER LEVEL, I'.)OWER LEVEL

oPROF ILE T:ALCL)LATIONS BASED ON ABOVE OBSERVED AND CAL CUL ATED VALUES (RUSINGER ,1973):

FLUXPARAMETERS PROFILE SLOPES

STATUI)IT? )oUP,-DOWN) SCALING PARAMETERS PARTIAL. DERIVATIVES I.INCR.WITH HEIGHT)

GRAD.RICHARDSON NUMBER MOIMEN)UM FLUX FRICTION VELOCITY GENERAL EORM:DN/DZ= GENERAL EORR: N'SLOPE=
I+- S Taeble,-Unsta3on) (NY/c?) (mer/Nc 1(IN-N? )I/1rn(Z1/Z2). 1)LnI-PS I )-LnZ2-PSIO1J3
-0.062 AT GMH -7.42E-02 2.MMSE-TI )2Iw.22)I/2) INR(-N21

GEOMETRIC MEAN HEIGHT HUMIDITY FLUX SCALING SPEC HUMP. NWID SEDC/e) N-WIND SEED(/n)
F(Meter) GMH)(ZleZ2)1/? (A/se *2) (Eq/Mg) ZHE IGHT (MeterI) Z;HEIGHT (N)vZWNSEE MS"S Vert'.oos

12.99 T?.14ES05 -7.064E-111 DWS/D2 3.1-2 PSI-PSI . 'I
WI LE 6E 01

0.174T WM AT HTs/nU) SCr IlIG POT. TEMP N:S9EC.HUMODlTP )X911(90 N.SPEC.HUMIDOTT (E/g
5.IW29E 01)(eon ZSHEISAT (Meters) Z-HEIGHTU(0) Vr~o

7/ AT0I METERS -2.179E-02? 1/07- 8.9?2E-16 PSI-PSI?
-.57 'EN HEAT PLI)S SH SLOPE- -7.65E 03

(Wat tn/n?)
Z/LAT I1 B6R6E OR NOUGH)) 5S LENGTH R:POT.TEMP3.)Relo:1n) N=POT.TEMP.(ERLOOY(
-0. 059 (Meters) 7-HEIGHT (Me ers Z4HIGT (M( Verl.zos

SEY AND SOLAR HEAT FLUX 3,703E-D5 DP T/57 -2?.75E-03 PSI-PIH

2/L AT Z2 (WattS1.2) PTE SLOPE- -2.414E RI
-0.052 1 ,27E 0)1

DRAG COLE, AT 10 METERS M-LnTE MP.STRUC.(k.M 2/3)
MONIN-IBUEMOV LENGTH TOTAL. HEAT BUDGE) FLUXS (Oonetol.c 2-HE IGHT () VertAK-
(Mtes (Wtsc) 1 .55) : PSI.ON E
-I . 153E I 7.23E TI CT? SLT)PFR10 DATA

PSI)1 AT 71- 1279645 BOWER RATIO

PSTI AT Z2. ,.6( (.n.nt.
.'VI2 AT 7- 01 79 65 5 )0126

PSI? AT f12 It 1 01386

-GENERAL CONMSTANTS: MISCELLANEOUS

VON MAROON GRAVITATIONm PROEIlE PROP)F RULR K ULK)
CONST ANT ArtCRLERATTLN M U.PRANPEL TU8.SCHMIDT SErN HEAT MOITM AIR DENSITY
INo unts (A/se 2) NUMBER NUMBEFR TRAN'o.E))Y1F. 1008NSF COREF.(E/)
0 14 9 7 9,9 0 74 0.74 0.9.1c-03T I.3?E-03 1,2370

*GENERAL 8000 : AIR SPI CIPIE HEAT
Accro- ooalsccee o esreto Prof~le Slope and/or P.arta Dero..ato.. (ITcoal/Eq KI

OH) SHLL?- SlRF-3 Rg/Rg WATER LOT.NEAT VAP.
, IT T. ./Kg)
S3.9063E 05

oCONTIMUED ON NERT POOR 156



RUN NUMBER: 7905040030 MARINE SURFACE LAYER PRINT DATE: It JUN 1990
START TIME: 0:0:30 PSI NRL MICRONETEDROLOGY DATA SAMPLING RATE (ALL CHANNELS): 6/M.n
_TAR l.i E: 4 May 1979 (DAY 124) SAN NICOLAS ISLAND, CAL DATA AVERAGING PERIOD: 30 Mmn

-SItIMATFD MIPROMETFURnLOGICAL PARAMETERS AT TFN METERS:

AIR TEMP. WIND SPED DES POINT TEMP.TRUC. IAR.PRES. BULK WT TEMP AIR-WT TEMP POT-WT TEMP VIR-WT TEMP V.POT-WT TEMP
(Celsius) (Met.r/se.) (Celsius) (Kel.M-2/3) (Millibar) (Celsius) (KevXin) (Kelvin) (Kelvin) (KelvIn)
1'857 7.36 9.49 NO DATA 1016.76 ?3.439 -1.582 -1.484 -0,315 -0.217

HEIGHT POT.TEMP, VIR.TEMP. U.POT.TEMP. ABSHUMID. REL.HUMID. SPEC.HUMID. VAPPRES. S.VAPPRES. REFINDEX
(M.ters) (Cel iu) (Celsius) )Celsius) (Kg/n3) (Percent) (Kg/Kg) (Millibars) (Millibars) (KeI.M4-2/3)
10.00 11.955 13.173 13.221 9.045E-03 85.38 7.311E-03 i1.897 03.933 NO DATA

BLILK AERODYNAMIC CALCULATIONS BASED ON ABOVE ESTIMATED VALUES AT TEN METERS (FRIEHE ET AL,1978):

INFERRED FLUx PARAMETFRS INFERRED INFERRED REAN VERTICAL
STABILITY (L.UP,- DOWN) SCALING PARAMETERS VELOCITY COVARIANCE MISCELLANEOUS

GRAD.RICHA8DS1N NUMBER MOMENTUM FLUX FRICTION VELOCITY WITH LONG. VELOCITY AIR DENSITY
(+Stble.-UnstubleT (Nt/c2) (Neters/sec) (Meter2/sec2) (Kg/e")
-0.126 AT GMH -7.49E-O 2,46E-01 -bSOf-0, 1.2373

GFOMETRIC MEAN HEIGHT !,UMIDITY FLUX SCA.ING SPEC.HUMID. WITH ABS. HUMIDITY AIR SPECIFIC HEAT
(Meter) GNH=(ZIlZe 1I/2 (Kg/nec e2) (Kg/Kg) (Meter Kg/sec 3) 1Tc l,// Kg .)
12.99 2.5RE-'05 -8.48IE-05 2.50IE-05 24151 02

Z/L AT GMNH L.AT.HFAT FLUX SCALING POT.TEMP. WITH POT.TEMPERATURE WATER LAT.HEAT VAP.
-0.145 1Uetts/c2( (Keluin (Meter Kel./sec) (ITc.l./Kg)

6.38E I1 -4.910E-2 1,2205E-RJ 5.9061E 05
Z/L AT IS METERS
-0. 1) I;FN.HEAT [UX ROUGHNESS LENGTH VAP.PRES.AT WT LEVEL

(W.tts/2) (Meters) (Millibar)
MONIN-OBUKHOV LENGTH 1.5E 01 3 772E-05 15.475
(Meters)

-8981E O1 SKY ANT SOLAR HEAT FLUX DRAG COFF.AT 10 METERS ABS.HUMID.AT WT LEVEL
(Wit s/c2) I.imensinless) (Kg/c!)
I.27E 01 1.116E-03 I.I70E-02

TOTAL HEAT BUDGET FLUX BARPRES.AT WT LEVEL
(WLttS/"2) (MillIbar)
9.16E DI 117.96

OWEN RATIO
(no units)

0,236

. MEASUREMENT ERROR ANALYSIS OF PARAMETERS LISTED IN PERCENT MEAN ERROR AS COMPUTED FROM CONSTITUENT MEASUREMENT ACCURACIES.
TOP ROW ARE PROFILE ERROR VALUES AND BOTTOM ROW ARE EULK AERODYNAMIC ERROR VALUES. ALL VALUES ARE APPROXIMATE AND ARE "+or-':

CRAD.RICH. Z/L MOMENTUM LAT.HFAT SEN.HEAT SKY RAD. TOTAL HEAT BOWEN FRICTION SCL.SPEC SCL.POT. ROUGH. DRAG
NO.AT GMH AT ION FLUX FLUX FLUX FLUX FLUX RATIO VELOCIIY HUMIDITY TEMP. LENGTH COEF.

152% 152% 141% 181% 113% Tl% 133% 294% 70% 1lID 43% 90% 141%

1642 164% 46% 43% 92% 11% 34X 135% 23% 66% 115% 43% 40%

. CONTINUED BELOW

RUN NUMBER: 7905D40131 MARINE SURFACE LAYER PRINT DATE: 11 JUN 1980
START TIME: 10:30:31 PST NRL MICROMTELOROLOGY DATA SAMPLING RATE (ALL CHANNELS): 6/Min
START DATE: 4 May 1979 (DAY 124) SAN NICOLAS ISLAND, CAL DATA AVERAGING PERIOD: 30 Min

* COMPOSITE PROFILE AND BIULK AERODYNAMIC SFRIVFD PARAMETER VALUE WEIGHTED AS A FUNCTION OF THE ABOVE RESPECTIVE MEASUREMENT ERRORS
WITH THE LOWER LIMIT OF THE CORRESPONDING MFASUREMENT UNCERTAINTY INDICATED IN I I:

FLUX PARAMETERS
STARIITY ( UP,- DOWN) SCALING PARAMETERS

RAD.RICHARDSON NUMBTR MOMENTUM FLUX FRICTION VELOCITY
(+.Stable,-.Unst.blc( (Nt/e2) (eeters/sec)
-a.093 0;ll) AT ChM -7.47E'02 (b.OE-2l 2.457F-01 16.1E-0I

(;.UMETRIC MEAN HEIGHT HUMIDITY FL)(X SCALING OPPC.HUMID.
(Meter) I;MH=(Z 172)1/2 (Kg/sec nI) (Kg/Kg)
12.99 ?.IE -05 TS.OE-6 -7.951E-05 [IDE-IST

Z/L AT GMH LAT.HAI FLUX SCALING POT.TEMP.
-0.108 10.0?) (Watts/m2) (KeIvin)

6.17E I P.OE+OlI -2,919E-02 l2.0E-021
Z/L AT I0 METERS
-0.083 (1.0/ S)HIAT FLUX RUUGHNESS LENGTH

(Watts/c') (Metie)
MON IN -OBUKH ( " LENG TH I Is 01 3 ,iIT1 3 .75 E '05 -, b OE -05 ]
(Meters)

-1 I2E .1 SRY AND SOLAR HEAT FLUX DRAG COEFAT II METERS
(Wat', /c2) (Meters)
(.27E i (2.E0C ] I.V'1/) 3 1 .E-.41

TOTAL HEAT BDIGET FLUX
(Wiat) s/IV
R.77F RI I3.IE l

bO4N0 RATIO

0.202 10.081

* DIFFERENCE BETWEEN THE PROFILE AND BUlK AERODYNAMIC DERIVED PARAMETER VAUPS AS COMPUTED VIA THE STANDARD DEVIATION FROM EITHER THE
ABOVE WEIGOHTED COMPOSITF VALUE OR MEASIRFMFNT UNCEFRTINIY VALUE (WHICH EVER ABSOLUTE VALUE IS LARGER). ALL VALUES ARE
LISTED IN PiRCFNT DIFFERFNCF AND ARE o r-

GRAD.RICH, Z/L MOMENTUM (ATHEAT SFN.HEAT SKY RAD. TOTAL HEAT ROSEN FRICIION SCL.SPEC SCLPOT. ROUGH. DRAG
NOAT GMH AT IBM FlUx Elu P LUX FI.UX FLOJX RATIO VEl OCITY HUMIDITY TEMP. LENGTH COKE.

35% 33% I% Ill 37X ox 13z 291 LZ 92 51% IX fl

e END OF DATA RM 157



MARINE SURFACE LAYER MICROMETEOROIOGICAL EXPERIMENT

NAVAL RESEARCH LABORATORY
ATMO4SPHERIC PHYSICS BRANCH

MARINE ATMOSPHER:IC RESEARCH STATION
SAN NICOLAS ISLAND, CALIFORNIA

. . . . MICROMETEOROLOGICAL DATA***

RUN NURSER: 7905040100 PRINT DATE: II JUN 190
START TIME, I, 0:30 A DATA SAMP LING RATE (ALL C HANNELS): 6/Mon
END TIE 1:02 ST DATA AVE RAGING. PER IOD : 3 0 M"nSTART DATE: 4 May 1979 (DAY 124) NOMENCLATURE: 1-UPPER LEVEL, 2-LOWER LEVEL

* ANALOG CHANNEL RAW DATA (AVERAGE VDC):

No.1 No.7-1 N-012 No.03 No.14 No.15 No.06 N-.17 No."S No.0'9
VOLT.REF.A TEMP.DTRUC.1 TEMP.STRUC.2 DEW POINTI DE W POINTL WINO SPEED) WI ND SPEED2 BAR-PRES.? S KY RAD. W IND DIV.

6.205 0.001 0 .001 5 .019 5. 017? 3.772 3 .711 5.041 -(.091 4.89b

N".1 No.1 No.12 N0.13 No.14 No.1 No.1 N-.17
RULE WV TEMP AC FREQUENCY AC VOLTAGE MANUAL FLAG ZRO REF. SPAR E A SPRE B VLTjRFED

3.776 3. 761 2 .518 0.01 1 DID) 0.001 0 .0OF 6.205

- DIGITAL CHANNEL RAW DATA (AVERAGE): ESCARPMENT DATA, FIELD CALIBRATION AND WIND SPEED ESCARPMENT CORRECTIONS:

Up. No2UWIND NEAR UPWIND LAND OPIECAL DP?ECAL WTBECAL WSIE L )JSEC
AI TEMP.) AI R TEMP.2 HEIGHT/LENGTH PATH)Meters)()Vol (Vots) (V olts) 1 (Coof. (Goof)
1411 116149 1421 119243 1.183 99 -0.009 01100 0 1. 0 0 0 99 2 0. 952

. SYSTEM HOUSEKEEPING PARAMETERS TRANSLATED INTO ENGINEERING UNITS:

((ANUAL FLAG ERROR COUNT DATA BASE VOLT.REE.DES VOLTREP.DEV ZERO REE.DEV AC VOLT.FLUX AC FRES.ELUX AG VE.LTAGE AG FREQUSENCY
Noscans) (Noscan s) (Nosans) A)No.T.015V) B(No.(.055VT TNo..0201 (No.050) (NoT IHo) SVAC) (Ho,)

a 15 aI 0 I I I ITT.? 5 9.76

- OBSERVED NICROMETEOROLOGICAL PARAMETERS (INCLUDING THE ABOVE CAL. AND ESCARPMENT CORRECTIONS) TRANSLATED 1NTO ENGINEERING UNITS:

AIR TEMP.I WINDSPEEDI DEW POINT) YEMPSTRUC.1 WIND SIR.) BAA.PRES.I SKYSAD.) BUL.KAT TEMP MEAN AIR TEMP
(Celos i. et(/MI (Celsoon) (Elt-/((Deg9.True( ( MoI lobar ( W att/n? 2 Cl s (RobI_
11.6)5 7.27 96 NODTA2/ 311.4 10)5.54 1.27E 01 ITce 05IT

AIR TEMP.2 WINMD.SPEEDS DEW POINTS TEMPISTRUC.?2 TIDE TAB4LE BAR.PRES,2
(Cesous) )Meters c ICesusT K I.eloM-2/3) (Mete M SL)(M~illibar)
11.924 6.97 9.50 NO DATA 0.14 LOT16.6 4

- CALCULATED MICROMETEOROEOGICAL PARAMETERS:

HEIGHT, 21 POT.TEMP.I VIR.TEMP.I V.POT.TERP.I ABS.HUMID.I REL.HUMID.I SPEC.AUMID.I VAP.PMES.I S.VAF.PRES.1 REP INDEXI
(Meters) T;~os Clos Ce.s,, ) )Rg/"3.: (Percet) (Eq/Kg)0 (Mollo6iarT (Mollobar) O '0t/23)
18.35 11.9915 13.0916 3.27 9.37E-1 6 865 7.392E-3 17.06 13,97 NO DATA

HEIGHT, 72 POT.TEMP.2 VIR.TEMP.2 V.POT.TEMP .2 AbS.HUMID.S REL.HUMID.S SPEC.HUMID.2 VAP.PRES.2 S.VAP.PKES.' AEE.INIt 2
(Meters) (Celsos) (C elIsius) (C.l,,,us (Kg/om3( (Perent (Eq/Kg ) ( Mol1o arb (Ro, bar 1Kl M-/3(

9 .2 0 12.014 13.199 13,2R9 9,197E-13 65.53 7.355E-03 11.96 9 13.994 N(4O DATA

ACONTINUED BELOW

PRINT DATE: 11 JUN 1980
RUN NUMBER: 790504110 MAR INE SURFACE LAYER DATA SAMP LING RATE T ALL CHANNFLS): (,/M-n
S TART IIME: I: a1:3. PST NRL MICROMETEOROL OGY DATA AVERAL NG PERIO0D:1 310 MoIn
START DATE: 4 May 1979 (DAT 124) SAN NICOLAS ISLAND, CAL NOMENCLATU RE. T=UPPER LEVEL, 2=LOWER LEVEt

*PROFILE CALCULATIONS BASED ON ABOVE OBSERVED AND CALCULATED VALUES )BUSINGER,1973):

FLUX PAAETERS PROF ILE 5 ('PET

STAPILITY ToP,_DOWN) SCALING PARAMETERS PARTIAL DERIVATIVES :n'INCK WITH( ((ILO'

GRAD.RICHAMDSON NUMBER MOMENTUM FLUX FRICTION VELOCITY GENERAL E0RM:DN/DZ;) GENERA: TORM, N SLOPE,,
(oable,-Unstable) )Nt/,t2) (Meessc [(NI-N2)I/lLn(ZI/22( IFLnZ1SI)- InZ-"SIH-0.067 A T GMH -5.56E-02 2.I20E-RI ( Z IZ2T)1/12 (NI-N?)

GFOMETRIC MEAN HEIGHT HUMIDITY ELUX SCALING SPEC.HUMS, N:WIND SP EED TM/secT N-WINDNSPEED (M/soc s(Meter GMHN(Z122)I/2 0K/ 5c2) 9K/M) 2-HEIGHT (MtrsZ-HEIGHT (M) Vet Aoo
12.99 I.Rg87E-0 7)IEl DWS/DZ- 3.34E-02 .SIPYI

WY SLOPE- 1. "E 00
Z/L AT GRA LAT.HEAT FLUX
-0. 01 alWatne/eS) SEALING POT. TEMP. N-SPEC,MUMIDITY )Eg/Kq( N:SPEC.HUMIDITY (Kg/Kg(

4.61E 01 (Melvin) 2-HEIGHT (Meter) Z.HEIGHT (M) Vrrm A.-s
Z/L AT 10 METERS -1 .759E-02 DSH/DZ- -8.92E-06 P SI-PS12

1R.562 SEN.MEAT FL((O TA SLOP E-- 600 03

2/L AT 21 4.66E 0R ROUGHNESS LENGTH NP0T.TEMP.(Keloon) N IPOT'MPKoon
-0.114 (Meters) 1HEIGHT (Meter) 7-HEIGHTI CM)VrA

SKY AND SOLAR HEAT FLUX 2.029E105 OP T/Din -1.21E-I3 PSI-PSI?2
Z/LAT 72 Wat/;I) PTK MOPE- -STE 1
-0.057 1.27E R

DRAG COEF.ATI METERS N:LnTERFVTRUC.(KM-?/3(
MONIR-OBURHOV LENGTH TOTAL HEAT BUDGET FLUS Dnesnes, 7.HEITHT (M( SVr .s
(Meter S) (Watts /n?) 1tIYOK-:_(1 P . 1NONE
-1 ,3E 02 6 35E 01 CTI?: SLTPE=NS DATA

P011 AT 7). 0.297493 BOWEN RATIO

PSoll AT 7 2' 0.172978 (00 onit,)
rP112 ATI 1- 1191665t 0 .11
P512 AT Z2- 01 0898.7

o GENERAL CONSTANTS: MISCELLAN)(TUS

VON KARMAN GRAVITATION PROFILE PROPILE RULE SUERKCONSTANT ACCELERATION TURPR1ANOTE T UR.SCHM IDT REN HEAT MO0ISTURE AIR DErNSITY
iNo ots) (M/icc 2) NUMBPER NUMBER TRANSE COEF. TRANSE.COEF. (qoX

0.4 9.7959 0.74 0,74 0.97 0 1.32F-R 1'2365)

o GENERAL NOTFI: AIR SPECIFIC HEAT
Ac cur a c lonltation conceded1 for Mea..or.n.nt of Profile Slope and/or Partiol Dertootone (l~cal /11g KEeL)
Conp.?tt too ccted B(nrtlo t0 2.4111F I

SMI-SHS- t/- .08E-3 Mg/Mg. WATER LA) HEAT SAP.
ITn Cal. /Nq

5.9 0E 05

oCONTINUED ON NEST PAGE 158



RU LN NUMBER: 79C0554C141 MARINE SURFACE LAYER PRINTSDATE: I1 JUN 1980
START TIME: 1: 1:30 PYT NRL MICROMETEOROLOGY DATA SAMPLING RATE (ALL CHANNELS): 6/hn
START DATE: 4 May 1979 (DAY 124) SAN NICOLAS ISLAND, CAL DATA AVERAGING PERIOD: 30 Mtn

* ESTIMATED MICROMETEOROLOGICAL PARAMETERS AT TEN METERS

AIR TEMP. MIND SPEED DEW POINT TEMP.STRUC. BAR.PRES. BULK Wt TEMP AIR-UT TEMP POT-UT TEMP YIN-UT TEMP VPOT-NT TEMP
(Celsius) (Meter/sen) (Celsius) (Kel.uM-2/3) (Millibr) (Celsius) (Kelvin) (KelvIn) (Kelvin) (Kelvin)

11.911 7.01 9.59 NO DATA 1016.54 13.424 -1.513 -1.415 -0.237 -0.139

HEIGHT POT.TEMP, VIR.TMP. V.POT.TFMP, ARS.HUMID. REL.HUMID, SPEC.HUMID. VAP.PRES. S.VAP.PRES. REF.INDEX
(Meters) (Celsius) (Colsius) (CeIsius) (Kg/t3) (Percent) (Kq/kg) (MIllibars) (MIllibars) Re1.uM-2/3)
10.00 12.009 13.187 13.285 9.102E-03 85.,65 7,361E-03 11.975 13.981 NO DATA

* BULK AERODYNAMIC CALCULATIONS BASED ON ABOVE ESTIMATED VALUES AT TEN METERS (FRIEHE ET AL,1978):

INFERRED FLUX PARAMETFRS INFERRED INFERRED NEAN VERTICAL
STABILITY ) UP,-DOWN) SCALING PARAMETERS VELOCITY COVARIANCE MISCELLANEOUS

CRAD.RICHARDSON NUMBER MOMENTUM FLUX FRICTION VFLOCITY MITH LONG. VELOCITY AIR DENSITY
v .Stsble,-=Unst-ble) (Nt/.2) (Meters/se) (MIeter/sec2) (K/e3)

-0.139 AT CN -6.64E-02 2.3171- -5.369E-02 1.2368

GEOMETRIC MEAN HEIGHT HUMIDITY FLUX SCALING SPEC.HUMID. WITH ABS. HUMIDITY AIR SPECIFIC HEAT
(Meter) GNH-(ZIZ2)/l (Kg/sec 2) (Kg/Kg) (Meter Kg/sec .3) )ITcai./Kg KR.)
12.99 .3.k-0s -O+146F-O 2.392E-es 2.4159k Il

Z/L AT GMH LAT.HFAT FLUX SCALING POTTEMP. WITH POTTEMPERATURE WATER LAT.HEAT VAP.
-0.160 (Watts/M2) (Kelvin) (Heter Ke,/sec) (ITcul./Kg)

5.91E II -4.801k-Cl 1.112'E-I2 .9058E 05
Z/L AT 10 METERS
-0.123 SFNMHEAT FLUX ROUGHNESS LENGTH VAP.PRES.AT UT LEVEL

( atts/e2) (Melet) (Millibar)
MONIN-OBUKHOV LENGTH 1I39E 1 2.960E-05 15.457
(Meters)
-8.136k SI SKY AND SOLAR HEAT FLUX DRAG COEF.AT 10 METERS ABS.HUMID.AT UT LEYEL

(W.tts/2) (Di.ensiinles) (Kg/3)
1.27E 01 1.093E-03 1.169E-02

TOTAL HEAT BUDGET FL)X BAR.PRES.AT MT LEVEL
(Mat Is/.2) IMillibar)
8.58E 01 1017.74

BOMEN RATIO
(no units)
0.23

* MFASUREMFNT ERROR ANALYSIS OF PARAMETERS LISTED IN PERCENT MEAN ERROR AS COMPUTED FROM CONSTITUENT MEASUREMENT ACCURACIES.
TOP RON ARE PROFILE ERROR VALUES AND BOTTOM ROW ARE BULK AERODYNAMIC ERROR VALUES. ALL VALUES ARE APPROXIMATE AND ARE '-or-":

GRAD.RICH. Z/L MOMENTUM LAT.HEAT SEN.HEAT SKy RAD. TOTAL HEAT BOWEN FRICTION SCL.SPEC SCL.POT. ROUGH. DRAG
NOAT 0MM AT ION FLUX FLUX FLUX FLUX FLUX RATIO VELOCITY HUMIDITY TEMP. LENGTH COEF.

173 1731 157% 191% 131% 10% 139% 322% 79% 112% 53% 99% 157%

165% 165 46% 43% 93% IR% 34Z 137% 23% 6b% 116% 43% 40%

5 CONTINUED BELOW

RUN NUMBER: 7905040100 MARINE SURFACE LAYER PRINT DATE: 11 JUN 1980
START TIME: I: 0:30 PrT NRL MICROMETEOROLOGY DATA SAMPLING RATE (ALL CHANNELS): 6/Min
START DATE: 4 May 1979 (DAY 124) SAN NICOLAS ISLAND, CAL DATA AVERAGING PERIOD; 30 Min

COMPOSITE PROFILE AND BULK AERODYNAMIC DERIVED PARAMETFR VALUE UEIGHTED AS A FUNCTION OF THE ABOVE RESPECTIVE MEASUREMENT ERRORS
MITH THE LONER LIMIT OF THE CORRFSPONDING MEASUREMENT UNCERTAINTY INDICATED IN I I:

FLUX PARAMETERS
STABILITY ( .UP,-DON) SCALING PARAMETERS

GRAD.RICHARDSON NUMBER MOMENTUM FLUX FRICTION VELOCITY
) ltble,-=Unstable) (Nt/e2) (Meters/st)
-0.104 1O.0I AT GMH -6.39E-02 16,OE-02 2.272E-Il 16.OE-02

GEOMETRIC MEAN HEIGHT HUMIDITY FLUX SCALING %PECHUMID.
(Meter) GMH-(ZIZ2)1/2 (Kg/sec lI (Kg/k

9
)

12.99 1.29k-I5 IBOE-CI -7,R89E-15 13.0E-05)

Z/L AT GMH LATHEAT FLUX SCALING POT.TEMP.
-0.121 t0.021 (W.its/"2) (Kelult)

5.67E SI I2.OE.01I -2.706E-02 12.SE-02
Z/L AT 10 METERS
-0,093 to.021 SEN.HEAT FLUX ROUGHNESS LENGTH

(Watt /"2) (meters)
MONIN-OUKHOV LENGTH 1,1k 01 [3.CE+IO] 2.677E-05 [6.0E-051
(Netero)

-1.073E 0 SKY AND SOLAR HEAT FLUX DRAG COFFAT 10 METERS
(N~ts/2) (Mters)
1.27E 01 I2,0E+01] 1.094F-4- 14.OE-041

TOTAL HEAT BUDGET FLUX

8.14E 01 13.0IE+Il

BOWEN RATIO
(n unfts)
0.195 10.081

DIFFERENCE BETWEEN THN PROFILE AND BULK AFRODYNAMIC DERIVED PARAMETER VALUES AS COMPUTED VIA THE STANDARD DEVIATION FROM EITMER THt
ABOVE WEIGHTED COMPOSITE VALUE OR MFASIIRFMENT UNCERTAINTY VALUE (WHICH EVER ABRSOLrE VALUE IS LARGER). AL VALUES ARE
LISTED IN PERCENT DIFFERENCE AND ARE -+or-':

GRAD.RICH. Z/L MOMENTUM LAT.HEAT SFN.HEAT SKY RAD. TOTAL HEAT BOWEN FRICTION SCL.SPEC SCt POT. ROUGH, DRAG
NO AT MN T I ION FLUX FLU LUX FLUX RATIO VE OCITY HUMIDITY TEMP. LENGTH COE.

35Z 33Z lO 141 47% ox 16% 37% 5z Nt 611 8% 01

END OF DATA RIN 159-1---- -sl



MARINE SURFACE LAYER MSCRURFTEOE~oOGICAL EXPERIMENT

NAVAL RESEARCH LABORATORIY
ASR OSPHNERIC PHY SICS SNANCH

MARINE ATMO SPHERICNRESEAR GH STATION
SAN N) COLAS I SLAND , CALI SERNIA

. . .* MICRUMETYUNULOGICAL DATA . A *

RUN NUMRER: 7905040130 PRINT DATE: II JUN 5980
STAT IME 1I30:3D PUT DAA SAPLIGRT (ALL C HANNELS): 6/Moo

END" TOIME: 2 : 0:3 0 PST DATA AVE RAGING PER IOD: 30 MOIO
STARY S ATE: H May 1979 (DAT 124) NOMPRELATURE: 1)JPPER LEVEL, 2 LOWER LEVEL

ANALOG CHANNEL RAW DATA (AVERAGE VDC):

N-DS NYSS1 No.02 No.03 No.04 NoDS NOON6 No.07 No-0R No.09
YOILT.AFE.A TEMP. STRUC.lITEMP.STRUC.2 SEA POINTS DEW POINY2 WIND SPEEDI WIND SP EED? B3ARiPRES.2 SOT MAD. WIND DIR.
6.2 05 0.001 0 .00 1 5.04 2 5.039 3.70Y 3.665 5,0 32 -0 .091 4 85 1

Mo.10 No.1 No-12 No.13 No.14 No.15 N9.26 No.17
RULE AT TEMP AC' FRE5UFENCT AC VOLT AGE MANUAL FLAG Z ERO REF. SP AR E A SP ARE B. VOLT.R EE.B
3.765 3.813 2. 517 0.001 U 001 0.01 0.0011 6.205

DICITAL CHANNEL RAW DATA (AVERAGE): ESCARPMENT DATA, ESEILD CALIBRATION AND WIND SPEED ESCARPMENT CORRECTIONS:

No.1 I No.2 UPW IND NEAR UPWIND L-AND SPIECA. OPPICAL_ ATBECAL WSIECf W52EC

AIR" TEMP,I AIR TEMP.? HEIGH T/LENGT H PATHN)Memes (VSolos)I (VO1 ts) ,V a sI (Coeff. (Coe0ff.(
1411 118289 1421 119396 0,15 7 99 -05.0059 0 OL 0 .000a 0.993 (.959

OSY.sTEM HOUSEKEEPING PARAMETERS TRANSLATED INTO ENGINEERING UNITS:

MANUAL FLAG ERROR COUNT DATA BASE VOLT.REF.DEV VOLT.REE.DEV ZERO REE.DES AG VOLTFLUS AC FREQ FLUX AC VOLTA;E AC EREQUIENCY
(No .,caos ) I(No sc. ns) IN.scaos.. A(Ho .005V) B(No.),SISV) )No0.002V) (No..>5V) (No01Hz) ) VAC) (Hi)

I a IRS I 5 5 5 0 1 15.2 59.RI

OPOSERVED MSCROAETEOROIOGICAL PARAMETERS (INCLUDING THE AB4OVE CA).. AND ESCARPMENT CORRECTIONS) TRANSLATED INTO ENGINEERING UNITS:

AIR TEMP.0 WIND SP EEDS DEW POINTS TEMP.ITRUC.0 WING SIR. BAR.PRES.I SET RAG. BULK AT TEMP MEANvAIR TEMP
(Cels ios) (Metor/ seod (CeIsoos) I )Ke I.oM-2/3 (Do. .Tro.e)I (Mollobar) ( Wall/n2?) (C Ioso1"sl (RKlozo
1 1.8329 7. 16 9.79 NO DATA 309.9 1015.40 1.27E 01 1 3.413 285.044

HISR TEMP.? WIND SPEED? SEA POINT? TEMPOST RUC.? TIDE TALE BAR.PRES.2
(Celsoos) (MeTe'r/-o) (Ceso I (EeOI.oM-2/3) (Holer MSL) (Mullibar)
1 1.9 40 6.94 9.71 NO DATA 0.18 1 016.50

oCALCULATED NICROMETEUROLOCOCAL FPARAMETERS:

HEIGHT, 71 POT.TEMP.1 VIR.TERP.I V.POT.TEMP.I ABS.HUYTID.I REL.HUMID.I SPEC.HUMID.0 VAP.PRES.I S.VAP.PRES.1 REF.INDES 1
(Meters) (Cl I is (Celsios) (Eq/nJ) (ecoot) (Eq/Kg)0: (Mollobor) (Mollobar) KRel.oM-2/3)

e8.35 12.0109 1(3.122 S '13.30? 9.225E-03 87.31 7 .467E-3 0 2.127 1 3.889 NO DATA

HEIGHT,??1 PITTLIMP.2 VIR.TEMP.? VE1TTMP.? AR-SHUHID.2 REE.HUMID.? SPEC.HUMID.? VAPPRES.? SUVAPPRES.? R1EF.INGEY 2

(Metes (CelsI s (CelsI o (Colsoos )Kq/3) (Perceo) (Eq/EN)I (MoIlbo.ar) I(Mollobar) KEe1.o.M-_/3)
9 .2 0 12.030 13.22h 13.316 9 .177E-03 86.21 7 .421E-03 17;3.0 75 1 406 H , O DATA

o CONTINUED BELOW

PRINT DATE. 11 JUN 1980
RUN NUMBER: 79050401 30 MARINE SUREACE LATER DA TA S AMPLING MATE (ALL CHANNELS): 6/Moo
START TIME : 1:31:30 PST NR L MI CROMETrEORO) OCT DATA AVERAGING PRO:30 Moon
START DATE: 4 Rap 1979 (DAT 024) IAN NICOLAS ISLAND, CAL NOMENCLATURE: 1UPPER LEVEL, ?zLOAEN LEVEL

* PROFILE CALCULATIONS B-ASED ON ABOVE OBSERVED AND CALCULATED VALUES BUSINGEM,1973):

PLUS PARAMETER IS PROF ILK 5) OPES

STARII ITS ).-=UP,-DOWN) SCALING PARAMETERS PARTIAL DERIVATIVES )OINCR.WITH HEIGHT)

GRAD.RICHARDSON NUMBER MOMENTUM ELUX FRICTION VELOCITY GENERAL FORM:SN/DZ;) GENERAL EORM: 'N'SLOPE-
)c .tblo,--Uostable) (Nt/n?) (M oT ers/sec) I)NO-N2 )I/fLo)(Z1/?) I( )LZI -P sI)-)Lo2-PS1I

-0.134 AT GM -36SF-I I IE-Ol5F 0 )zlI)I/ INI1-NJI2

GEO"METRIC MEAN HEIGHT HUMTDITT FLUSX SCALING SPEC.HUMD, N=W IND SPEED (M/-e) N-WIND SPEED (M/secI
(Meter) CMH.(71072)0/2 (Eq/Nec n2) (E/ I ?oHKIGHT (Meters) i-HEIGHT (N) Vert.Aoos
02.9 6.1KO -765E- DWS/D?- 2.45K-02 PI!PSSI

AS SLOPE- 2.33E 00

//L AT GMN LAY HEAT PLUS
-0,154 (Wa tts/n?) SCALING PUtT. TEMP. N-ECHMDT (g/g NSPCUIIT (gEg

3 .99E VI (Eo
0  

-EIGHT (Mer) SHNEIGNT TM) VerY.oos

?/L AT 10 METERS -2.007E02 GSN/D?- -8.92E-06 PI-PSI?2
-0.1 10 SFNRHEAT FL))S SN YLOPE- -7,11E 03

//L AT 70 4,311E0 ROUGHNESS LENGTH N:POT.TEMP.)RK:looo) N-POT TEMP,0.)Rloo)
-0.2 t7 )RRLRHET LX 'E ?HOGT-(MetEr. 0HEG3 (MPSr~

SET AND SLRHAELY 7.37 06 DET/D -2.35E3 P1-PSI?
Z/L AT 72 (W.Itto/nOSKSOE=-.6E0
-0. 109 I.27 E SI1

DRAG COEP. AT II METERS N:Lo"TEMP.STRUC.(ESMZ2/3)

MONIN-OB-URHOS lENGTH TOTAL HEAT BUDGET PLUS Ilono .ooIe.s)I7-HEIGHT (MS Vert Ass

-8.445KE 0I 5.69E 01 C11. SLOPE-ND DATA

P611 AT zI: 0.466805 BOWEN RATIO

PS IT AT Z?- PB298 , o oon.-it

1 M1J At Z51. a.3 0718 1 0.108
PSI?1 AT 7S 12. 0R5351

GiONERAL. CONSTANTS: MISCELLANEOUS

VON EARMAN GRAVITATION PROF I)F PROPOL F BillK BULB
C ONSTANT ACELERATION TUR.PMANDTL T UMSCHMIDT S3EN HEAT Mo ISTURE AIR DIENSITY

(N ot) (H/sec 2) NUMBER NUMBER T8APESE.COEFF TRANDE.COEF.TR/3
0.4 9.7959 0.74 0.74 S.97E-53 I1.32E-03 1.2362

"CENERM. NOVA: AIR SPECIFIC HEAT

AEO aO I~nttO o ceeded fr nesorne.t of Profole Slope and/or Partial Dersoatooc ( ITco/E Eel II
Cenutbyo Ioeote By o rto' of: 1.4161K 0

SH1-SSH2- o-.10-3 Rq/Eg. WATER EAT.NEAT SAP.
i ITca ./Rg)I
S 9059E 856

o CONTINUED ON NEST PACT 160



RUN NUMBER: 7905440130 MARINE SURFACE LAYER PRINT DATE; I JUN 1990
START TIME 1:30:30 PST NRL MICROMETEOROLOGY DATA SAMPLING RATE (ALL CHANNELS); 6/Mmn
START DATE: 4 May 1979 (DAY 124) SAN NICOLAS ISLAND, CAL DATA AVERAGING PERIOD: 30 Mn

- EST1MATED MICROMETEOROLOGICAL PARAMETERS AT IFN METERS:

AIR TFMP. SIND SPEED DEW POINT TEAP:STRUC. BAR.PRES. BULK ST TEMP AIR-WT TEMP POT-WT TEMP UIR-WT TEMP UPOT-ST TEMP
(Celsvvs) (Meter/nec) (Celsius) (KeI.aM-2/3) (Millibar) (Celsius) (Kelvin) (Kelvin) (Kelvin) (Kelvin)
1.926 6.97 9.72 NO DATA 116.41 13.413 -1.487 -1.389 -0.200 -0.102

HEIGHT POTTEMP. VIR.ThP. V.POT.TEP. ARSHUMID. RELHNID. SPEC.HUMID. VAP.PRES. S.VAP.PRES. REF.INDEX
(Meters) (Celsius) (Celius) (Celsius) )KQ/3) (Percent) (KqgK) (Millbars) (Mllizbars) (Kel.xN-2/3)

10.00 12.024 13.213 13.311 9.183E-13 06.34 7.426E-03 12.081 13,993 NO DATA

* BULK AERODYNAMIC CALCULATIONS BASED ON ABOVE ESTIMATED VALUES AT TEN METERS (FRIEHE ET AL,1978);

INFERRED FLUX PARANETERS INFERRED INFERRED MEAN VERTICAL
STABILITY ()!UP,-DOWN) SCALING PARAMETERS VELOCITY COVARIANCE MISCELLANEOUS

GRAD.RICHARDSON NUMBER MOMENTUM FLUX FRICTION VELOCITY WiTH LONG. VELOCITY AIR DENSITY
(-.Stable,--Un.table) (Nt/e2) (Meters/$ec) (Meter2/sec2) (Kg/.A)
-0.140 AT CNH -6.54F-02 230DE-01 -5.209E-02 1.2365

GEOMETRIC MEAN HEIGHT HUMIDITY FLUX SCALING SPEC.HMID. WITH ABS. HUMIDITY AIR SPECIFIC HEAT
(heter) CMH=1ZI.Z2)0/2 (RN/sVc M

2
) (Kg/x) (Meter Kq/sec 31 (ITcaI,/Rg KeI.)

12.99 2.29E-05 -S.069E-05 27295E-05 2.4160E 02

Z/L AT GMH LAT.HEAT FLUX SCALING POT.TEMP. WITH POTTEMPERATURE WATER LAT.HEAT VAP.

-0.160 (Watts/2) (KelvIn) (Meter K./ec) (ITcal./Kg)
A bTE 01 -4.740E-02 I.090E-02 5.9037E 05

Z/L AT II METERS

-0.123 TFNMHEAT FLUX ROUGHNESS LENGTH VAP.PRES.AT WT LEVEL
(Watts/el) (Meters) (Mill mba,)

MONIN-ODUKHOV LENGTH 6.bE D1 2.871K-05 15.444
(Meters)
-S.119E at SKY AND SOLAR HEAT FLUX DRAG COEF.AT 10 METERS ABS.NUNID.AT WT LEVEL

(Waits/2) (Dinennlonte-) (Kg/n3)
1.27E 01 1.090E-03 1.168E-02

TOTAL HEAT BUDGET FLUX BAR PRES.AT WT LEVEL
(WAtts/n2) (Millibar)
R.31Z 01 1017.61

BO EN RATIO
Inn units)

0.240

M FASUREMENT ERROR ANALYSIS OF PAR EMETERS LISTED IN PERCENT MEAN ERROR AS COMPUTED FROM CONSTITUENT MEASUREMENT ACCURACIES.
TOP ROW ARE PROFILE ERROR VALUES AND BOTTOM ROM ARE BULK AERODYNAMIC ERROR VALUES. ALL VALUES ARE APPROXIMATE AND ARE *cn.-:

GRAD.RTCH. Z/L HOMENTUM LAT.HEAT SEN.HEAT SKY RAD. TOTAL HEAT BOWEN FRICTION SC .SPEC SCL.PQT. ROUGH. DRAG
NO.AT GH AT ION FLUX FLUX FLUX FLUX FLUX RATIO VELOCITY HUMIDITY TEMP. LENGIH COEF.

218% 218Z 218% 228% 166% 01% 161% 395% 109% 119% 57% 129% 218%

1661 166% 46% 44% 94% 11% 34% 138% 23% 67% 117Z 43% 40%

" CONTINUED BELOW

RUN NUMBER: 7905040230 MARINE SURFACE LAYER PRINT DATE: It JUN 1980

START TIME: 1:30:30 PST NRL MICROMETEOROLOGY DATA SAMPLING RATE (ALL CHANNELS): b/Mit
START DATE: 4 Nay 1979 (DAY 1?4) SAN NICOLAS IS AND, CAL DATA AVERAGING PERIOD: 30 Mt.

COMPOSITE PROFILE AND 110K AFRODYNAM IC DERIVED PARAMETER VALUE WFIGHTED AS A FUNCTION OF THE ABOVE RESPECTIVE MEASUREMENT ERRORS
WITH THE LOWER LIMIT OF THE CORRESPONDING MIASUREMFNT UNCERTAINTY INDICATED IN I 1:

FLUX PARAMETFRS
STABILITY (c.UP,--DOWN) SCALING PARAMETERS

. .... ... ... ... .... ... ... ... .... .... .. ... ..... .. ... . .. ..... .. .

CRAD.RICNARDSON NUMFR MOMENTUM FLUX FRICTION VELOCITY
). 'Stsble,- Ontable) (Nt/e.2) (Mtr/nec
-0.137 10.0 1 AT GH -6,04E-O 6,OERII 2.19BE-01 6,.EO.1I

GEOMETRIC MEAN HEIGHT HUMIDITY FLUX SCALING SPFCHUMID.
(Me r) CGMH(7eZ2)l/2 01g/eec M2) (Kg/Kg)
12.Y9 2.18f-O5 I.OE-061 -7.901E-R5 13.IE-05I

Z/L AT GMH LATHEAT FLUX SCALING POT.TEMP.
-0.157 (0.021 at2s/el) (Kelvin)

5.40E 01 IlOEOIl -2.904E-02 12,E-021

7/L AT 10 MEIER9
-0.321 tO0l) SFN.HEAT FLUX ROUGHNESS LENGTH

(Watts/el) (Hetirs)

NONIN-OP|JHOV LENGTH l 'E 13.DERR1 2,338E-05 1A.OE-05
(Meters)

-(.257E DI SKY AND SOLAR HEAT FLUX DRAG COEF.AT 10 MEYERS
(Wa t /M2) (Meter )
1.27E 01 (2.OEc011 1.03 -0.A 4.OE-041

TOTAL HEAT B))SGET FLUX
(Watt/.l)
7.BF 01 13.REiOtl

BOWEN RATIO

0.206 (0.08)

a IFFEREN( F BETWEEN THE PROFILE AND BULK AFRODYNAMIC DERIVED PARAMFTER VALUES AS COMPUTED VIA THE STANDARD DEVIATION FROM EITHER THE
cTVF WEIGHTED COPOSITE VALUE OR MFASURFM NT ))NLfiTAlNTY VAL(I (WHICH EVER ABSOLUTE VALUE IS LARGER). ALL VALUES ARE

LISTED IN PERCENT DIFFERENCE AND ARE nvr-:

GRAJ.RICH. Z/L MOMENIUM LAT.HFAT SFN.MFAT SKY NAD. TOTAL HEAT BOWEN FRICTION SCL.SPEC SCL.POT. ROUGH. DRAG
NO.AT MM AT ION FLUX FtUK FlUX FL UX FLUE RATIO VElCOITY HUMIDITY TEMP. LENGTH rEF.

2% 2% 29% 192 47% 85 2D% 361 06% 3% 50% SIX LID%

e END Of DAA 9001 161



MARINE SURFACE LAYER MICROMETEOROEOGICAL EXPERIMENT

NAVAL RESEARCH LABORAY 
DRY

ATM"OSPHE RIC PHMY SICS BRANCH
M4ARINE ATMOSPHERIC RESEARCH STATION

SAN N ICOLAS ISLAND, CALIFORNIA

ft ft ft . MICROMETEOROLUIIICAL DATA At... .

RUN NUMBERi 7900040200 PRINT DATE : II JUN 1980
START TIME: 2:30:40 PSIF DATYA SAMPLING SATE (ALL CHANNELS): A/Non
END TIME: 2:3:4 0 POT DATA A VERAGTNG PERIOD: 30 M'.
SYART DATE:, 4 Ma. 0 977 (DAY 124) NOMLM.. "IRE: I UPPER LEVEL , ?-LOWER LEVEL

- ANALOG CHANNEL RAW DATA (AVERAGE VDC):

No.00 N-.01 No.02 N..03 No.04 N..05 No.06 No.07 N-DS N.09
VOLT.REF.A TEMP.STRUC.I TFMP.STRUC.2 DEW POINT) DEW POINT? WIN D SPEEDI WI NS SPEED? BAB.PBES.Y- SKT BAD, WIND DIR.
6.2 05 0.001 0.001 5 .038 5. 040 3.771 3.682 5 .0 39 -0 .0 91 4 .797

H..10 N.11 No.12 N..13 N..14 No.15 No.16 N.t.17

B01. K WT TEMP AC ERFQLOENCY AC2VOLTAGE MANUAL FLAG ZERO REF. SPAREA SP ARE B VOLTRF.'
3,754 3.850 2.511 01001 0.001 0 TOI 0.011 6.20 b

.t DIGITAL CHANNEL RAW [DATM (AVERAGE): ESCARPMENT DATA, FIELD CALIBRATION AND WIND SPEED ESCARPMENT CORRECTIONS.

No') No. 2 UIPWIND HEAR (JPLIRY LAND DPIFCAL DPdFCAL WTBFCAL MOTE WS2EL

AIR TEMP.I A IR TEMP.? M HIGHY/LENGYN PATH(Met-r) (Volts) (Volts)u (Vol t s) C oe ))) )Toeff
1411 117548 1421 118740 0 .157 97 -0. 009, 0 .020a 3Q SlU .9 9) S a9

* STSTEM HOUSEKEEPING PARAMETERS TRANSLATED INFO ENGINEERING UNIYS:

MANUAL FLAG ERROR COUNT DATA BASE VYLT.REFODEV VULT.BFF.OLU ZERO REE.DEY AC VOLT.FLUS AC FREQEFLUX AC V0LTRLE AC: FREQUENCY
(Nos can_, (Ni.scans) Noa.s c ans) A)No.).IITV( B(Noa.005RV) (N o.0020(N IoT.!V) (N)o.)IHT) )VAfl )(HMO)

I 0 B0 0 I 1 t- 115.2

. OB-SERVED MICROMETEOROLOGICAL PARAMETERS (INCLUDING THE ABOVE CAL. AND EYCARPNENT CORRECTIONS) TRANSLATED INTO ENGINEERING UNITS:

AIR TEMP .) WIND SPEEDI DE W POINTI TEMP.ITOUC.I WIND DIR. BAR PREY.) SKY BAD. BULKW TEM MEA AITEM
Ilios) (Rftner/secl (Celsius) (Klo-23 Dog.ro, (Milibar Oatt/.2 (CelIus (KelIn)

1.755 7.20 977 R DT 308.1 1015.51 l.27E SI 13.42 204.974

AIR TEMP.2 WIND SPEED? DEW POINT? TEMY.S TRUC.,? TIDE TABLE BAR.PREY.2

(Celsius) (Meter/sec) (Celsius) (KRI -.M-2/ 3 (Me ter MSL) (Millibuar)
11.874 61.97 9.7 1 HO0 DATA 0.2 1 1 0116.6 1

.t CALCULLATED MICROMETEOROLOGICAL PARARETERS:

HEIGHT, 70 POT.TEAP VIR.TFMP.I V.POT.TEMP.I ABSHU410.I RELHUHI1D.T SPEC.HUNID.I VAP-PRES., S.VAP.PRBS.I BOP.INDES I
(Meters) (Celsius) (Celsius) (C Isi.s )q/.3 (Percent (Kg/Kg9) (Hillibar (Mullibur) )KRI.xM-2/3)
10.35 11.935 13 .045 13,225 9.210E-03 07.6) 7 .451E-13 1 2.1"t 1 3.823 NO DAT1A

HEIGHT, 22 PO1ITEP.? VIR.TEMP.2 V.POT.TEMP.2 ABS.HUMID.? REL.HuMID.2 SPEC.HUMID.2 VAP.PRES.2 S.VAPPRE... . INLE 2...
(M.enIrs) (Ce Isi us) (Celsios) (CRlsius) (Kg/nIT) ( Per'en t) )Xg/Kg) (AHilloIar) )Mu(II iar) )KeI' M-2/3)
9.20 11.964 1 3. 160 1 3.TSI1 9.182E-03 86.60 7.423E-03 12.079 13.947 NO DATA

. CONTINUED BELOW

PRINT DATE : I I JUN 190
RUN NUMBER: 7905040200a MARINHE SURFACE LATER DATA SAM PLING RA"TE ()ALL CHANNELS): 6/Mi:
S TART TIME : 2: 0a:40 POT NBL M ICROMETFOROLOGT DATA AVERAG ING P ER IOD:i 30 Min
S TART DATE: 4 Map 1979 (DAY 1241 SAN NI COLAR I SLAND, CAL ))IENCLA TURE: IuUPPER LEVEL, 2-L-OWER LEVEL

. PROFILE CALCULATIONS BASED ON ABOVE OBSERVED AND CALCULATED VALUES (BURINGER,1973T:

PLUS PARAMETERS PROFILE SLOPES
STAP IZTT ( . P ,--DOWN) SCALING PARAMETERS PARTIAL DERIVATIVES )+-INCB.,WITH HEIGHT)

GRAD.RCHARDSON NUMBER MORENTUM FLUX FRICTION VELOCITY GENERAL)EORM:DN/D7-, GENERAL FORM:'N'SLOPE-
TcS( l,-nnb. (n/.l) ( Menters/.ec) I(l )H-21 l/ILnT7TZ/?2 I (LnlZl-PSI)-)LnZ2-PSI 1)
-0 .096 AT 0MM -6.45E-102 2, 284E-01 (1152)I / 2I IHI-N21

GEOMETRIC MEAN HEIGHT HUMIDITY FLUIS SCALING SPEC.HURD. N-WINDSPEED IA/see) N-WIND SPEED (Aloes)
I(Meter) GAH-)71e72)I/2 (Rq/'sec o 2) (191/K ) 2-HEIGHT (M trs'5) 2-HEIGHT (A) Vein .Ais
12.99 2.08E-05 -7.34.F-.0. DMS/D Z- 3.43E,-02 P S I-Pol

7/L AT CAN EAT HEAT PLUS 
SSOE. 7ED

-0. 112 (Wane ;.)1 SCALIRO POT. TEMP. N:SPEC.HUAIDITT (Eg/OgI N-RPEC.HUMIDITY LKg/EgI
SI SI 1 elvi n 7-HE IGHT (Me.ers) Z-HEIIN1T (A) IJerAo"

2/L AT IS METERS -2.717E-02 DSH/D -8 -. 92E-IA6 PSTIPSI2
-006 SFRHEAT ELlIS SN SL OPE- -7. 36E 0 3

7/L AT 21 7.7E DR ROUGHNESS LENGTH NPT.TEMP(e.:ln() N:PG0T.TEAP.(Eeloin)
-0(8meters) 2-HEIGHT (Meters) ZHEI7H (A) Vert.Moit

SKY ND SOLAR HEAT FLUX 2.799E -05 DP T/D?- -3.3RD-Il PSXIPol

7/L AT 22 (Watts/el) PTK SL OPE- -1.99E SI
-.079 I.27E of

DRAG COE. AT IS METERS N.LnTEMPSTRUC.)KxR-2/3l
MD:NIN-OBUKHOV LENGTH TOTAL. H4EAT BUDGET PLUS I~oeRnslonles 7-HEIGHT IAM) 1cm Moss
(Meter,) W .....el) :.274E-0A PSI-NONE
-1 .160K 02 7.I8E 0T C12 SLOPE-NO DATA

P:ll AT 721: 0.76? BOWEN RATIO
PolAT Z? 0.215798 (no unit.:)

Po1l AT 71- 0.245583 0 .1 51
PRO? AT 72- 0.1 43695

* GENERAL CONSTANTS: MISCELLANEOUS

VON RAR MAN GRAVITATION PROFILE PROFILE BULK BULK-------- -CONST ANT ACCELERATION TUR. PRANDTL T UR.SCHAIST SEN HEAT MOISTURE AIR DENSITY
(No units) (AM/sec 2) NUMBER NUMBER TRANSE.CC)EE. FRANSE.COEP. (19/.o3 )
0 .4 9.7959 0.74 0 .7 4 0.2E-R3 1,32E-03 1.2367

* GENERAL NOTE'): AIR SPECIFIC HEAT
Accera.cy lmitation exceeded for eeasoreeetlt of Profile Slope and/or Parital Derti.oo.0. (I TcaL /Kg KRod.)
Cepatatien .ocoted by I...rtio. of: 21411E B?

SNI-5M1- ./- .08E-I Kg/Kg. MATER LAT.HEAT YAP.
I17r.1 /Kg)
5.NO16Sl 0T

o CONTINIET ON NEST PAGEF 162



RUN NUMBER: 790R6040200 MARIE SIIREACE lATER PRINT DIATE: 1I OlIN 1980
S TART TOME: P: 0:40 ST NI MICROMETEOROLOOT DATA SAMPI INC RATE (AllI rNANEI SI: A/Min
SiTART DATE: 4 May 11979 (DAY 1?4l SAN NICOIAS 151 AND), CMt DATA AOERACINC PERIODI 3 1 Mi-

" ESTIMATED MIITROMETEOROI OGIrAL PARAMETERS AT TEN METERS:

AIR TEMP WIND SPEED1 DEW POINT TEMR,STRUC. FAR PREq.) Bill K WY TEMP AIR-WI TEMP POT-WI TEMP VPWi TEMP V.PlFl-WT TEMP
(celiusl IMet-r/seri (Celis (Kl.OSi (Mllihui (CeIs,-nI lKe~u'nl lielutl I)e(K I I KeluiI I
11.960 7.01 91.72 NO DATA 116.1 13,42 -1.543 -1.44 -1.256 -. 9

HEIGHT P)T.TEMP. VIR,.EMP. V.POT.TEMP. APSi.HIIMID. RFL.H(IMTD. RPEC.NIIMTD. VAP.PRES. S.OAP.PRES. REFIND01ES
h~etr.) (Celtiusl (CeIIsi ~ lin (E/i IPercenl ""g) (Millibars) (MIIZIDTASN (SxelM-2/3)
10 .0n0 1 1.9511 1147 13.54 9.I113F-3 06.72 7.477E-113 15,083 1 3.933 n DATA

" B(OK AERI)DTNASIC CAICID AlIGNS BIATED ON ABOnVE ESTIMNIED VAIlES Al lEN METEIRS (ERIPHE ET AI,197Rk):

INFERRED F-ill P ARAME TERS INEERREDT INFERRED REAN VERTICA.
STAILITY --LIP,- DOWN S.AI INC PARAMETERS VELOC ITY COVARIANCEF MISCEI.LANEOUS

GrA MRDO NIME OETI ~l RCION VFlIT WITH LONG. VELOfCITY AIR DENSITY

-0.142 AT CON -. 63F-O2 2.316E-al -5 .364E52 Z t.2369?

GEOnMETRIC MEAN HEIGHT HIIMTDIT IE ElIS SCAING EPFC.HIIMID. WITH APIS. HIIMISITT AIR SPECIEIC HEAT
(Matver) rM-71R7PiI/? (Kg/-0ec it?'1g/g) (Meter Kip/-e .3) IITcaa./"ggeall
12,99 P E.31K-U5 -4.024F-05 2.;?9E-65 2.4161E I2

2/1 AT GMII (AT.HEAT ELlIS SCALING POI.TEMP. WITH POT.TEMPERATURE WATER LATMEFAT YAP.
-0. 1 63 IW.11,/.;2I IKeltitI(Mt- Kel./spel (IT cal./Kg)

7/.AS DMTR .6R3F 01 -4 ,R4F- 02L 1.13IF-I D .9061E 05

-0.125 SENNEAT ERII RUGHNESS LENGTH YAP.PRES.AT WT LEVEL
IWats/pii (let.ri(il Sr

MONIN-OIISMOS LENGTH 1.4 ?01 U2.955F-O 15.435
(Meterl)
-7.988E 01 SKTY AND SO, AR MEAT EllIS DRAG COFE.AT 10 METERS ARS,HUMID).AT WT LEVEL

(Wat fs/e2I 1)eniiIt lKg/itIl
1.27E 01 1.192E-03 1.167E-02

TOTAL HEAT BUOCET El (IS BAR.PRED.AT WT I FUEL
(Watt M (tMl i~ulb-)
R.37E 00 1 01 7.7 1

MOWFN RATIO
itn units

MEASUREMENT ERROR ANA' YSIS OF PARAMECERS LISTED IN PERCENT MEAN ERROR AS COMPTE FROM CONSTTIUNT MEASURE MENT ArCUPATES;.
FOP RON ARE PROFILE EROR VAIIJES ANS BOTTOM RO)W ARE PillIX AERODYNAMIC ERROR VA lIES. Al L V)A IES ARE APPROXIMATE AD ARE ~r"
GR AD.RCH. 2'L MMNTUM I(AT,.HEAT SENHEAT SlIT RAD. TOTAl ME9AT POWERN FRICTION Ofl..DPFC, SCE .POT. ROUGH. DRAG
NOIAT CM AT 10M El lIS EII EIII E, LlISX ELlI aRATIO VFlOC ITY HilMIDITY TEMP. lENGTH COEF.

157% 1917% 1945 1019% 11h% l1% 1365 3055% 775, 112% 39% 979 194Z

1699 16"9% 469 441 91% (It 14% 1179 539% 67% 116% 435 40%

CCONTINUED BEi OW

RUN M IM9ER: 79942OMARINE SURFACE LAYER PRINT DATE:Il ~iJUN(j I9T
S;TAR T T I ME: 5: 0:4 a9 NRi MICROMETEOIROLOGT DA TA SAMP I INC RTE (AL HAWNEItSI: A/Mit
START DATE: 4 May 15979 (DAY I741 SAN NICOLAS 181 AND), CAI DATA AVERAGING, PERIGI: 311 Mit

COMPOScITE PROEII AND P11)0 AERODYNAMIC DERIVED PAQAMETER VAI lIE WEIGHTED AS A EIINCTION OF THE ABOnVE RESPECTIVE "EASIIRDME'NT ERRORS
WITH THE LOWER LIMIT OE THE CRRESPONN MEASUREMENT UNCCERTAINTY INDICATED IN I 1:

ELIS PARAMETERS
STABII1 ITO ... Ill1P,:DOWNI SCAI INr. PARAMETERS

G.RAD.RICNARDSqOR NUMBERF1 MOME NTUM EL Ill FRICTIOINVEI OCITY
I+StAlIIIi-1ta'l h i ttP MHaers0,c
-0.11 11.0?1 AT GMM - F99-02 lAIEF-ISI 2.3059E-0I 16.OE-171

GEOnMETRIC, MEAN HEIG.HT HutMIDITY El Ill SCAlIN T PEC,HUMTD,
(Mater) "R.7R5I? (g/s" "i) (""/g)

12.99 5.56-D5 IMI-ONI, -7.771F-05 13,IE-R51

7/L AT CMM (AT.HEAT ElIllX SC.AlI h POT.TEMP,
-01.37 10.0?) lW it1m2) (Kelvui

5 .58E 01 [2.111i.:) -3.267E-12 12.IE-D71
7/L AT I0 METERS
1.0.15 1121 SENMHEAT FlIlS nROIIOMNES LENGTH

I~T" / M,) (Meters
MORIN-OPUJRMOY LENG.TH IlIE II 13.I.riOII 2.904E-O0 nl6.IE-U"l
( Met em&
-9.";;5 .II SY AND S101 AR MEAT EllISX DRAG COFAF IS mEOERS;

("atts/eI? (Met--
1.27F(1 I?.O1EiXI u'isllv-USl 14.RE-541

TOTAL HEAT BuDGET FLUX

POnWEM RATIO

C DIEPERE~rE ETWEEN TMF PROFI ANDI Bi1lK AERODYNAMIC DIRIVED PAR AMETER VA' IFS AS CIMP((TEP VIA THE STANARD DEVIATION FROM EITHER 1H'
ABVE WEIG.HTED COM~POSITE VA IE ORFTi MFASIIREMERT IINCrFTAINIY vai IEI iwNIPH EVER ApSOiiIJ((Y VAi iF I ,I ARCR 1. Al L VAI IRSII ARE

I ISTIED IN PERENT DIFFEREFNCE AND ARE F t"

GRiAD.RICH. Z/1 MOMENTUM (AI.MEAT SEN ME AT OPT RAtI. TOTAl HEAT BOWEFN FRICTION Sri.SPEC Sri POT ROUGH ORAG.
MO.AT CON AT 1IR El iSX E1 (I -IIX (IS i Fit P1X1 RATIO VDI flIuT HI'lIIT IrM"P I ENCON lIRE14

2R5 19X 27 62 PRY I! 95x 749 IT 45C 371A 17

ITIPHD OE DATA Rii" 163



MARIE SUFACEI A"E MICROMEFTFOROi nOICA EXPERIMENT

NAIE U AVAL RESEARC-H LABORATOR Y

ATILY!PHERIE PHYSICS RANCH
MARI NE ATMOSpPERIC RESEARCH STATION

SAN NI~ TnAS IS' AND, CA) IFnRNIA

* ICROMETEOROLOCICA DATA . . . N

NUN NLLRbF W: 7915141210 PRINT DA TP: 1I JUN 1980
ITANT IME 9 pYT DATA SAMP) ING PATE (AIL CHANNELS): 6/Rin
END ITREF: I: 0,40 P';' DATA AVERAC1NG PFROI)D: 30 Ro

START DATE: 4 May 1979 (DAY 1241 NOMENCLATIRE, I-UPPFR LEVFl , 2.I OWEN E.va

NANAL TI; CHANNEL UAW DATA (AVERAGE VDCI:

N".1 No.0 No.0? No. -0
1  

No.14 Hol5 N, .11 No.17 N-018 N.09

6.20n loll TO5 IS 5.0.9 3.49 3.349 5040a -00 .58

HoOT0 No.11 No1 -o.I No. 14 No.15I N-.16 N..17

"IlIt k W I TEMP Al' EPR5FNIY Al' VOL TA1F MANILA) FLAG 7 ?FROU8FF. SPARE A SPAR? B VOI1 8FF. N
(.7.4? INS), , 2F.1 n.) a 0IT 5.901 OT.T 1 0 014 211.!I

DI.ITAL CHANNEL RAW DATA IAUFRATOFI: ESCARPMENT DATA, EF) I C ALITBRATION AND WINY SPEED FSCARPRFNT COONPFCTIONS:

NI No? IIPWONS) NF AR 'PWIND '(ANT) UPTIFI-A( DPFrAL WTBFCAL WOO F?: LLSC
AIR TEMP. I AT8 TIRN.? HETCH T /LENFTH PATH) Ro-rn) (vol, . ' IV,,s) (VolT1,s) (CeF f I <Tr _f.)I
1 411 117149 1471 118379 0.197 94 -O.I109 0 . 11Y Qflfonl 0.9 9 A O.'.9

oY 
0
TTEM HI)USF R IFP T NG PHRASE (FRY TBANSI ATFO INTO ENVI NT N NITS:;

MANIIA) FL A? ERYR Ff11N0 DATA SAW Vnl T.RFF,DEV Vnl 1.8FF.YES ?FRO RF FUF AC VnIlT.Fl IV AC. FRFT.Fl.LlY AC VIILIACEr AF FSEQI)FNCT
(N.sal )No.as (N,,ra A(Oo..B0V) B(N..)00) INo..OIV)IN (N.)05V) INoI)IH,) IVAC.) (HI)

U I159 0 a II aI 0 115- 2, 09.86

*OBSERQVE) MyiROMETFORO)i OTICA) PARAMETFPR THTVI ((DON? THE ABOVE CAL_. AND ESC.ARPMENT CORQRTIONS) TRANSI ATE? INTO FNrINEERONC UNITS:

AIR TEH.P.I WINS IPEFI YEWPOINTI TFM"P .S-TH)C.I WIND DIRT. B EAR.PRF.I) SA~T ROD.) B11I.S WT TF8P MFAN AIR TEMP
(Ce soo) LI r/1-c (C.eloII, ) (KeI.IM-2/3) (DeI).T~iM INMlo ar (Wall/MPY) L~I.j) (vI )
I1 1.1 A 44 9P.19 NO DATA A1a.A 1915.5? I.?7E "1 1..9 0.1

AIR TEMP 2 WINS SPFEID2 DEW POINT? TFMN.YTRIC1.I TOTF TAI F BAR.NREY.2

(Col I ;IoI Ii r/oc )CSio (Ee .o ,M-2/1 0("1cr MS LLI (Millotor)I
11.818 41.341, 9.79 NO DATA 0.23 1014.42

N A) CHI ATFO N:'PROMETEL)ROOI);CAL PARARETENS:

HINTTI POT.TEMN.I VIO.TFMP.T V.POT,TEMB.I ABSq.HILMIY.I RE) .HLIITD.1 SPEC.HLLMID.I VAP.ERFS.O Y.VAO.PRFS.T REE.INYFo I
(M--,r~ LF,.10 o 1 0  4C..l--). (CI-bs lo/Il) (Perceo I (En/Eq (ILLSC (Ro0l1ber) o(d .oM-?/3)

IN' I189 A. .119 13A.19?2 9.94YE-TT SR.3 7.491E-1 1P.14 13.787 NO DATA

HEICPHT, Z? POTTELiP 7 TR,TEYIP.?' V.POT.TEHP.? ARSl)MIRLHLT. PCIMD? qPRS2 IVPPE. F.NE
'.eers (Clsno _'~sos T(eTS ) (Eq/l7) 1(Pere (Rq/EIIO (MIlIlir) IM)~r K eI. ,M-2/3)

9.90 (Il.9?" 11. 13 1392 9.N-1 87.2 7.49E-1LT 12.13R 03.9114 N0 DATA

NCONTINUED NFL OW

PRINT DATE: 11 JUN 198T
RoIN Ho1M.IRSE 79195140230 NARTHE SLIRFAC F L AYER OATA S'AMPLI7N RAIF (ALL CHANNELS;): 4/Moo
STARTI TIME: P:31a:SA P ST HR 1NTCROMETFOmnLOT DATA AVER ACONG PFRIO D! 3n MoO

STIART DATE: 4 Mop 1979 (DAY 1914) SAN HJOCOLAS ISLAND, CAL NOMENCLATIRE: I=LLPEFR I EF)V , 2=) OWEN I EVE)

oPROFILE rALT)')l AT IONS B-ASFI ON AROVF OBISERVED AND CA) CLI) ATED VAL..LFS (B)LSINrFR, t973):

FL)(Y ,PARAMETERS PROFILE InP(E
START)ITTYI 11P ,--NN SA)ITNC PARAMETERS PARTIAL DERTVATIVES )oOINCR.WITW HEIS-HTL

RPAI.RICHANDSON NL(MBFR mOMEHTILM FLIIX FRTCTION VFLInCITY (OFNERAL EORM'DN/I7o IENEHAi FORM: 'N'S) OPT
ILo.So., i ('", "ISPe N t/12) (Melers'/ ser) I0TTTT~(ITL I-PSI)-LI o7zJPT))/
-0. 146 AT CRN. 2.49-1 CSeF-0 (z I . Z2)/ 2 rI-N ?1

);EYMFTHIT mE AN HEFTH HLLMODITY F) (IX 5TH) INr TPEC.HLMD. NoWN SPFPTT (H/-c) No WID PEED IN/-'

(Me-er THO(ZT.T(I/? IE/e v ? (III/Eg) 2-EISOT (Meters ZHEIGHT (ML VerT.Aoos

12.99 9-9 -7I.A,77E-I9 INS/fl? 99F-a? PS IPSI

7/L ATr CMH I(ATHEAT FIlLS'SSL3F 1-a. 16 7 18W."/M2) qCAL-IN POT., TEMP. N:SPEC,HUMIDITY (Eg/EqI) N.ISRFT.HILM"IDITY IWq/E5 )
4.93E "1 1,Ke ) 7e T-NTIHT (Peter.) ToHFTSHT (M) Srrl.Aoos

T/L- AT TO METERS -DIEO DON/DZ- -8.92E-06 PS3,=PSl?
-0. 129 'z NNE"AT ELIS1 SN SLOPE- -7,04F 03

7/L AT ZO R.4TE 00 ROLI HNNESS LENTOTH N.PO0T.'TERP.LK.e0b NNPIT.TEMP.(LL#IlOI
-n.214, I Metero 1-HEIT.HT (Mlr.) ?HETTHT (M) VerI Awls

SETY ANI SOLAR HEAT ELIiXI 1 93SF-TI OPT/DC . -3.72-T PSI-PSIl
71. AT 7P (WI./IT?( PTR SLOPE- -1.AVE9F
-n. 1 1 I1.27E 01

IRA? COFE.,AT,II RETERI oLnTCP.STRLI.(RM-2
MONI-ONLRHI) I EFOTH TOTAl HEAT BUIC.ET FILLS)DX ~ ~ oo(ZHETH R , o

"Meter , (WillS/MPI I.A3361--u6 PSI-No NE

-7.7RIE 0I 7.04E atCRRDI-ODT

Pc;ll AT TI71: 4 0 ROwEN RATIO
P9l AT /2' 11141 (n 001

PSI12 AT TI' 0. 394 633: 0.171
PS;I?, AT 7Cc 0. 197499

C l.EFRA) CONSTrANTS: RISCELLANFTIJS

VON9 RARMAN TRAVITATION PROET) F PROFTI F NUW ICO(NSTANT AT'CEI EATI ON T(IL?, PR0ANST( TtiRrCNMTDT MEN HEAT (OISTIIRE AIR DENSITY
I N,-- I N~OL )/se 9) NU1MBER NIIMFR ITPAHSF,COEF. TRANBF.COEE. Og/MoTT
n4 .7 9,9 0.7 4 0,74 n.99E-R1 I.29F-IT ;.2368

o lNERM NOTE)I AIR SPFTIIC HFAT
ArrT IIIlln eoede or :;A.-.MPRn1 of Profile Slope aod/or Psoilla Derovalioe. "II IA R-1 )

SHI SN?. I'-. OAF-3 Eq/Eq. WATER [AT.HEAT VAR
(7_ro /85
09n63E n.9
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RIINONUMAERV 79T 0412Il, MARlINE SLtiKEATF LAYER PRINIP DTE; "A' 19 a~AIS
START TIME; n1:5 MR, N S ICR1MKTE)IRnODY DATA DAMP N, ~l (A I.LL ( HANNF) 5): A/M1an

SART DATE. 4 May 19/9 (DAY 11241 SAN NRICO) AD (SI AND, Call DATA AVEKArINr PERIOD; 30 M111

F 5119m4(U) mirA)implTflAYi 01:1CM) PARAMETER!; AT If N METERS;

AIR TEMHP. MINI) SPEEDo D IJ POINT TEMK.SIRUC. FIRPRES. BIK WI IEMP AIR-Mr TEAK POT-UT TEMP VTR-WT TEMP V.POT-UT TEMP
(K~sun (Ie/e . I (CilM R).-2'/1) IMp11bar) (Cels--) (Kelvin) (Kelvi0n) (Kelvin) (K-e1 1")

11.023 6 39 9.79 NOI DATA 1111,53 ( 3.391 -(.568 -1.7 -. 5 -. 177

EI '-MI POTTEM"P. V1IR.TFMP. V.PTTTEAP. A~SHLI. RFL .HI)MID. S,'EC.HUNihD, VAP.PRES. S.VA-P.PRES . REFI7NDED

nles (Cls Celis (1lis (Kg/el) ( Percent) (K/Kg) (Millb ar s) (Ai11l1bars (KeI.,-2/
iT no 1(.92) 13 116 13.7(4 9PTITE-SI 87.36 7,463E-03 12.143 1 3.899 NO) DATA

biMll v AFR)1SYRANIC YLC(((l ATIONS MADED ON A~nVE ESTIMATED VA) IES AT TEN METERS (ERIENE ET Al ,1978):

INER L El I PARAMETE FRS INEEIRRFD TNFERRED (MFAN VERTICAL
._TAt'IL IT (SUP,- 'DOWN) SCAlIr. PARAMETERS VELOCC ITY COVARIANCE MISCELLAMNUS

GRAD.RIHARDS11N N(((MEFR MOMFNT)(M EllIS FRICTION VEL-OCITY WITH LONG. VELOCITY AIR DENSITY
I -quD,- I, ~ ne (Nl2 ( (M.;rssc1;'eer/-e2) (Kg/eli)
-19 . AT CMLI -71.lE -I2 2.071E-0I -4.29If-D ( .2370

G)FEPME7TC MEFAN HEIG.HT H((MTITYF ElIS SCALTNG S;PEC.H-IAID. WITH AILS. H(LMIDITT AIR SPET.IEIC NEAT
(Men _M(171/ r~/e m l (Kg/Rg( mRli K/e 3) ITC ./Kg K 0)1)

(29 .DSE-I-S -7,99RFE-0S 2.85cr-Is 21.I~E D

Z/k AT CAN LAIMErAT El OX SCA) TNT POT.TEMP. WITH POT.TEAPERATURE WATER LAT.HEAT VAP.
-D 214 (M15 ((K!.In) (M* tee K.(/sI (ITca(./KgI

S. 0lE Dl -53F -I? l.0 "4F-2 5 .9063E I5
7/L- Al 10 METERS
-0. 165 ENMEIAT EL OXS ROUCHNEST~ LENGTH VAR PRESAT WT LEVEL-

)MII /I2) (Meters) (R I lsR-r
MONN-OKLHOL LENC.TN 1.33E SI 1.A3TE-DD1 (5.424
(,Meter)
_6 107 7E 01 SKY 8N) SO)4 MR EAT EFISX DRAG COPE.AT 10 METERS AMS.HL(MID.AT WT LEVFl

I(Malls/cl) (Di ... slon1esl IKg /,3(
1.27E II 1052 OE-S 0,I.ME-02

TOTA) HEAT RUDGET El IX MAR P RED AT M6T lEFVEL
(Walls/c? ) (MiJIlsb ar)
7.67E 01 1(17. 71

VIOMEN RATIO

0.263

IMEASUREMENT ERROR ANAl YSIS GE PARAMETE RS LISTED IN PERCENT MEAN ERROR AS COMPLITED EROM CONSTITUENT MFATUREMENT ACCURACIEs.
TOlE RN ARE EROET) P ERRTR VA) ((E AND PYTTIIM ROW ARE AI) K AERODYNAMIC ERROR VAL~iES. A) L VA) IES ARE APPRIVTMATE AND ARE"n-;

GRAD.RIrCH Z'L mOmKNTLM LAT.HEAT SENHEAT SKY RAD. TITTAL HEAT jilMEN ERICTION SCL.SPEC SCL.POT. ROUGH. DRAG

NO.AT CAN AT (TM E1 II El (IS EllIS El liI El IIX RATIO V) _OC ITY HOIMTDITY TEMP . I ENGTN C FEE.

(61Z 1617 (672 1987 (227 (Ix 140Z 3217 837 1(5)7 397 1037 1677

(1,4% 10,4% 41,% 4454 9;2% 11% 335 (36% 23% 67% 115% 43% 40%

* CONTINUES BlI)W

KQlNRNIIMwER; 79$114Y21nT MARINE SUREACE LATER 'RINTDATE; IL J1UN' 1981
START TIME; P2:1n:- POT ((RE MICROMEIELIROLOCY DA TA 4AML ING RATE: (ALL CHANNELS); A/Ann

SAT DATE 4 My 19 79 ( DAY (24 SAN N COLAS TIAND,CA DATA AVE8AG)52: PERIOD,3Mn

"CYMPOYTTEp ERIEO FI ANY Pill) K AERTIDYNAMIC DE R IVED PADAMETEFR VALIIE F FIGtITED AS A EIiNCTIIIN nE THE ABIVE RESPECTIVE MEASUREMENT ERRORS
MOTH TNT LOnWERI TT (IE TNT CODRESPONY INGr ME ASUREMENT UNCERTAINTY INInICATED (N IN 1;

ELUX PARAMETERS
ITAPiI TY (--)LP,-DOMnNL SCALING PARAAKLTEMS

T.RAD.RIHARYLT1N NIIMILR MnlMENTL'IM ELIIO EMICTIt4 VFIlOCITY

LTIe- lnlh) (NI/n2( (er/se)t

-o,1614 (1.121 AT CAN -T.34E-I2 16.IE-R21 2.177E-I( (6.CE-01

r.FOMEJFRIC MEAN HETHT HIIMIDTTY Eli (LrSA) ING, SPEC.NVMIL.
L ter) C MNU(IR72II/? (Kg /sec c?(' (Kq /Kg)
(2 .99 2'.14E-117 lI.1E1o61 -7.879F-_R5 l3.SE-I5l

7/1- AT GMH LAT.HEAT ELUX SCA INr POTTEAP.
-n.19 ITI ? go in /cl (kelv I n)

5.04F 01 1?.0E4DII -3.691E-)2 12.DE-V21
71L Al IV METERS
-0. 146 In.102) EN.HEAT ELILD ROUGHNESSq LENGTH

MONITN-(IIKHnV lENGTrH (.I7E, II (EII (.M.0.01 63E-05 (.lE-SD)
(Me f c
-A.83(E III SKVY AND SOl AR MEAT Eltll DRAG COEE.AT 10 METERS

LW.t' / .2,(MetIern

1.27F PII l?.OEDSI( (1)/ 1,'J1 INIEF-INI

TOITAL K4EAT Oil IDGET PLUS
IWt NlS /mp?

7.S55r 0I 13,9Fu11

IOWEN RATIO
(-l .. nIlt (
0.235 10)1981

D1IEEEREQr 9IETFEN THE PRITLE ANDN lIIIk AEROSTRNAMIC DERIVED PARAMETER VALUEFS AM COM1I(TEDOVIA THE STANDARD DEVIATION EROM EITHER THE
APIOVE WEIGHTED) COMPOSTE VA) (IF OR MEASIIREMERNT IINCER TAINT07Y VA) (IF (WHICH EVER A~iSO) lIE VALU ID (- ARCERI . AL L VALLIES ARE
LISTqED IN PERCENT OFERENCEF ANDn ARE "vr- -,

):KADl.R(I:M 7/) MOAFNTIIA I AT MEAT SENMEFAT SKY RaDo. 10(A) NEFAT MOWERN FRICTION SC) .SPEC SCL.POT. ROU(GH. DRAG
Ni) AT TM AT I PLAID El I Im P11) ElI Elx F IIIX R ATT0 VP) O IY Ty IIMIDITT TEM4P. l ENGTH CTIEP

1 1 125 15 21. 277 ISl 57 2(7 17 2% 297 (7 'A s5

aR FoP IIILATA% RON 165



MARINE SURFACE LATER MICRORETEOROI OGICAI. FXPFRINENT

NAVJAL RFSEFARI4 IARI1RATIYRT
ATIMOSPHERIC PHYSICS BRANCH

MARINE A IMOSPHERIC RESEFARCH STATION
SAN NICOLAS IIAND, CALIFORNIA

* 00 *MIROMETETIROLOGICAL DAT *

DLII. NilMRERt 79S56040390 PRINT DATF: II JUN 1980
START TIME: 3: 0:50 PqT DATA SAMPLING RATE (ALL CHANNEL SI: 6/lir
EN D TI ME: 3: 30:40a PST DATA AVERAGING PERIOD: 30 fl-r
START DATE. 4 M.y 1979 (DAY 1241 NnMNNI AIIIRE: lIIPPED LEVEl , 2.-LOWER I EVEL

fANALOG CHANNL RAW DATA (AVERAGE VPlCI:

No.00 No.11 M,0? N..03 No.04 No.05 N.o0 N..07 No.08 N..09
V11l TFRF.A TFMP.STRIJC.I TFMP.STRLIC.2 DEW POINTS DEW POINT? WIND S;PEEDS WIND S;PEED? PAR PRES.P RI RAD. WIND DIR.

6.205 0.001 0.01 5 IS 5.000 3.371 3.321 036 -. 91 4.D67

N".1 N'.11 No.1 No."' No.24 No.15 N.16 No.17
111LK NT TEMP AC EPEGLIENrS AC VIII AGE MANILA. FlAG TERO REF. SPAREF A SPARE V1 0111T.REE.R

3.722 3IRTO ? I 6M f.001 0.001 0.0 al 1. 0 SPIT:11

oDIGITAL CHANNFl RAN DATA (AVERArEI: ESCARPMENT DATA, FIlD CAL ITORATION AND WINO SPEED ESCARPMENT CLIPRECIlONS:

No.I N". IIPWIND NEFAR uIPWIND -AND OPSECA: DP2FrAL WTRfFCA WSEc LJSEC
AI R TEMP.SI AIR TEMP.? 4 HEI.LT/LENCTN PATHIM~ MIril 1Vlti 1,.1-1 (Vo~o (aoIns) IC-.opE1 (al.
1411 11777 1 1421 1IA10 D.iM 92 -0. 0 09 0. Dan 0.000 0.99? D.9.2

oSYSTEM HnTUSEPFEPING PARAMEER IRANSIRIED INTO ENGINEERING UNITS:

MANIA FkAG ERROR CIILINT DATA bIASE VnlLT.REF.DE V Vni I IF OEDFV 7Fnl REE.D V AC V Il T-Fl II AC FREQ.LIIL AC VO)LTAGE AL FREQUEN4CY
(No. scans) I N 'All, (Nonta.s) A( o~.0I5VI PINo. 1.005V1 (No. )1.002V) (N o .) 51 (Noa12471 (VACI 140I

I I 110 a I a a 0 1219.2 "'R

oONSERVED MICROMkTEOROInISCAI PARAMETERS ITNCI UDING THE ATIOVE CAlI AND) ECARPMENT CO0RFCIIONSI TRANSLATED INTO ENGINEERING- UNITS:

AIR TPMPI1 WIND SPEEDS DEN POINTS TEMP.STRIC.1 WIND DIR. RAR.PRFSI SOSY RAD. Bull1. WI TEMP MEAN AIR TEMP
ICetls) IMPIor/spcl ICelis) IgI.rM-2/3 I (D-9q'TIorl IM(illohI I ' dann /n21 IC* oI"..) lon
1 1,777 4.50 10.015 NO DATA Ila.% 111. 49 1.27E ill I3.372 284.994

ASP TEMP.? 100NIl SPEE1t2 DEW PIINI? TEMP.STRIC .2 TIDE.TADLE RAR.PRER.2

1 1.89 1 6.26 9.95 Nil DATA 0.24 1116S.59

o CAL rill AIFD MICOTTMETET100LOGICAL PARAMETES:

NEGT'5PTTM, IFP.I V.PT.TEMI AIISNI"IIM ID.lI" RE"H"TD. SPEC,NI.IMID.1, VAPPPES,1 S.VAP."RS.I REF.INDEXI I
I~~obar(C (Clsos I~no IGIisI K/~ Ipnn .. 01K/Kg) (M'lob I loar IKr..M-?3

9. 35 11.957 13.01 13.??? 1.3R4FV-.3 .9,14 7.593F-I03 12.3411 13.R421 NO DATA

HEIGHT, 72' POTTEMP,,.? V1IRTE1MP. V.PITT.TEM~p.? AvSSNIIMID.? REI.HItMID. 2 SPEC. HIIMD2 VAP-PRES.? S.LIAPPES2RFNE
(mers (CelIjooI (Cesonl Illsus (EqT IPpcennl (Eqg/Kg) lMrllobar) I~lboI X I'l.M23
9.20 11.9p1 135PMR 13.289 9.330E-R11 8 7.91 7.,44E-13 12.274 13.963 Nn DATA

fCONTINUED NE: NW

PRINT DATE: 11 JUN 19R00

RuIN NUMBER: 7911541130D MARINE SOSIR FACE LATER DATA SAMPLING RATE (Al L CHANLDI: A/Mn
START TIME : 3: a1t50 PST NOLI MT CROM.TFISRQOIGY DATA AVERAGING PERIOD : 30 mo"n
START DATE: 4 flop 1979 (DAT 12141 SAN NTCOLAS tiS~AND, CAI NSIMNNC ATIRE:t I IIPPER LEVE L, 2-1 OVER l E VEl

o, PRITEILE7 CALCISS ATIONS blASED ON AOITUE ObSERVED AND CAl CLII ATEPO VAI lIES (IISINGERt, 29731:

P1.1111 PAR AMETERS PR~iEI Si ' TiES
SIA~o~l 'I InI, ONI CLN PARAMETERS PARTI~ DERIVATIVES I.LC.ITN NHT

GRAD. R ICHADqom -.1 MPER MT1mENTIIM ELI'S FRICTION VFIlOCITY GENERAL FOPM:DN/DZh GENERA EORM:'N'SLOPEo

b4S~ul.- :":!o"l.I INt/n2l IMp~t./e IIRN02)1/I .oSZl/72;1 I (. nZ I-PSI)InZO-PSIIIi/
-7;4 AT GMH -N.NRE-D2 IM~ED 120212NI-N2I

GEOMETRIC: MEAN HEIGHT HIIMTI)lTS EL IIX SCALING SPFC.HitMD. N-WIND S;PEED IM/setI N-WIND SPEED IM/onrI
IMeI0rI G.MH-(1o72)11 (Irq/se n

2
) (Eq/Kg1 ZHEICHT IZoerI -HIGHT (M /n

12.99 1 TEE-IS- -7.54S-O-s n S/57- 2.77F-02 PSI-PS

7/L. AT GMN LATH"EAT ELOI ISSQF 21ED

-9.143 (Natt/2 RCA.ING. POT. TEMP. N0PEC.NUMIDITY (EQ/EqI N-SPEC.HUMIDITS (Kg/9ql
4,3SF 01 (Kploin) T-HEIGTHT (MenorsI Z-L4EIGNT (M Vor.Atos

7/1L AT 10 METERS -?2R21E-I? DM4/DO. -R.9?E-06 PSI-PSI?
-0. 110 a ENMEAT FtIl IX S t IfM- -7. ISE 03

OIL AT 21 '.39E 00 ROUGHNESS LENGTN NoPOT.TEMP.fI-)an N:POT.TENP.LKpIoao
-0.21? (Mlern 1-HEIGMFCHT (M.1-ro 0-HEIGHT SM) Vets Anon

SRI AND SOLAR HEAT EtlIS 1.I5SF-IS. DPT/D7o -2.70F-03 P SI-PSI?7/L. AT 72 I(aIto/olpI PTE( SIOPEo -2.37E 01
-011 I 1.27E RI

DRACE A T, 'a - I MEERS N-L.TEMP.'STRUC.IEIR-2/II)
MTNnOPIRtHOV lENGTH TOTA NEAT PUDGET FLUX I7nnaon, -HEIGHT ImI IrrAnos

I~merI Ia~N/oI .12SF-Ill PI-NONE
IO7EI (W'16K 05T2 SLOPE-NO DATA

Pr)5 AT 71- 0.445512 HISSER RATIO
PS rI AT 72% 0.71140 In n 010*1

PSI? AT 1* 0.92058 0.124
PSI? AT 22 .208

o GENERAL COINSTANTS: MISCELLANEWOUS

VON RARMAR R*AVITATION PROESI F PROPIL F RI K RULEXC ONSTANT ACCEFRATIODN TUPPANTT TIIR.SCI4MIDT SEN NEAT RITISTSJRF AIR DENDITY
It. it it) I M/oec. 21 NILBE NLMSR TQARANSCIEF, TRANE CoF. (1(91.1)

0.4 9 .791 9 0.74 1.74 0.92E-D3 1.320 11IT I.D36N

" GENERNIL NOT.:,:' AIR SPECITFIC HEAT
AcTOr. cEP titortrln cot0dod ft fe1 ronro Profile 81-rp. and/or Parnla D.r-Lnanlv.o. I ITcoIl./Rq Ee.).
ro"pI~nobron eottd Dy inioeror of 2. 4 611E RI

RHIS9NT ./- .081-3 Rg/Rg. RATER LAT.01EAT VAR.

I Tr .1/Pg I
1.9562K 05

* CONTINIUED ON RIOT PACEF 166



RIJM NUMSER: 7905040300 MARINE SORFACE LAYER PRINT DATE, It OlIN 19R0
ST ARt I IIME: 3; 0:90 P4T NRL MICMA)METEI)ROLDGY DA TA DAMP) INC RATE (All THAMNE: 5): E/Rjn
SSTART DA TE: 4 May 0979 (DAY 124) DAN MICa) AS ISLAND, CAL DATA AVERATUNr PERIOD: 30 Mtn

" ES;TIMATE'D MICRAMETARIO3GICAL PARAMETERS AT TEM M4ETERS:

AIR TEMP. MINE SPEED DEW PAIT TERROSTRUT> BAR .PRED . EWE KUT TEMP AIR-UT TEMP PAT-UT TEMP VIR-MT lyRE SPATY-MT TEMP
(CelstuI (MotWr/-)r (CRueI, ) (Ko I. .,M-2/3) (Miluih- ( CesI S I L_(K : I ~ uf (Ke.lvi'n) - (K II nI
II.R77 6..29 9.9h NA DATA 1016.49 13.372 -1.494 -1 .396 -. 106 -0.0M

HEIGHT PT1T.TEM4P. VTItTEMP. -PTTEMP. ARS.HI(MID, REL.HIMID. F(PEC.H)IMID. SAP .PRES. SMVAPPRES. REFITNDED

(Mooers) (Cel siu.s) (rIlsis (CIlusIp (its/.3) (Perclnll IVg/VqI (MaIIIlIbar S) (M Ilplbur) L(It2
Too1 1 1,975 13,18A' 13-.841 9.337IE-S3 88.016 7.5SSE-03 12.:283 13.949 tuG DAT A

" Rugs AEROTNAMIC CALCULATIONS BRYD ON AAVE ESTIMATED VAlUES AT TEN RFERS IFRIEHE ET A' 1978);

INFERRFD F) III PARAMETERS INFERRED INFERRED REAM VERTICA.
STARILIT (cyUOTwNf SCALING PARAMETERS VELOCITY COVARIANCEMSCIAES

CRAD).RICHAR(SON NIimEErf mNRNTUM FLUY FRICTION VELOCITY MITH LOMA. VE LOCITY AIR DENSITY
lcS,6e ~ blssal.( (NY/N?) fltr/se') (MeW /se2 1 (1Sq/n

-2.19 0 AT ORN -5.IlE-02 2.033E-01 -4.133F-02 1.2367

GEOMETRIC. MEAN HEIGHT HIIMTDITY ElISI SrAlItNC SPEC.HIID. WITH MRS. HIIMIDIIY AIR DPECIFIC HEAT
(Motor) CMN.171E7211/2 (RN/scN) (1(9/KgI (Moter Sq/s.C .3) (ITcaO./RM E.)
12.99 1.9TE-5; -7 .633F-115 1.9 19E-052.1 a If 12

Z/L AT CNN LAT.HEAT ELUX SCM' INC PAT.TEMP. MITH POT.TEMRERATSRE MATER LAT.HEAT VAP.
-0. 214 1 waots/.2) (Kely in (M'eter 5.1./sec) (IT cal KIg)

4.75E 0 1 -4.95RF-02 1.SonME-02 S .961 oISoF0
7/L- AT I0 METERS
-0. 165 TEFNHEAT FL UX ROUGHNE:SS LENGTH SAP.PRED.AT MT LEVEl.

(WINN((Me ter,) (18,11 ibar
MONIM-ORURHOV LENGTH I.X2F 0 I .68217-05 1 5.404
( Me tor sI
-6. 06 3E01 SRY AWE) SOLAR NEAT ELlIX DRAG COFF.ATI II MTERS ARSONUMID.AT MT LEST.

I(Mat ts/N2)1 (If) 1ns... esi (mq/N
3
)

1.27E 01 I1045F-03 1.165E-02

TOTAL HEAT ELUDGET E1 (II EAR.PRES AT WT LEVEL
(Maltt s/.2) (Mill gbar
7 .2RE 11I 10 17.69

ROMEN RATIO

0.266

a MEASUR EMENT ERROR AN$ TSID OF PARAMETERS LISTED IN PERCENT ME AN ERROR AS COMPUTEE FROM CONSTITU1ENT MEASUREFRYFN ACCURACIES.
TAP ROM ARE PRAFIE r RAR VA) (ES AND RATTAN ROW ARE RIIlO AERODYNAMIC ERROR VALILEM. AlL VALUES ARE APPROXIMATE AND ARE .....-

GRAD.RYCM. 7'L mMMNTUI LAT.HEAT SEN.HEAT DRY SAD. TATA. HEAT BOWMEN FRICTION SCL.SPEC SELECOT. ROUGH. DRAG
MO.AT rMM AT IBM FI-lLS FLILS FLuIX El III EL))X R ATIO VELOCITY HILMIITY TEMP. I ENGIM [-F.

1792 1791 1772 2042 1372 It% 145Z 3412 89? 115% 482 0092 177%

166% 166% 46% 45% 9?4% 11% 34% 129% 21% 68% 117% 435 405

. CONTIMUEA) BELOM

RUM NIRRER: 7905040300 MARINE SUR FACE LATER P RINT DATE: It JUN 198n
S;TART TIME: 3! T:TM PAT NR L mI CRAMEIDAROLOCT DATA SAMPLING RATE (Al CIANNRE); ) /Mln
S TART DATE: 4 Ray 1P79 (DAY 124) MAN RICA) AM TM) ANDI, CA. DATA AVERAGING PERIOD: 3n Mnt

S CmPOISTE PRAFTL P AND El) X AERADYNAMIC DENJ IVEE PARAMETER Val IE WEIGrHT ED AS A FI(NETION AE THE ARAVE RESPEC.TIVE MEAS;IADMENT ERRORS
MIEN THE LAMER LITMIT OIF THE COREMPAnRILT MEAOI)RFMERT UNCEFRtTNTY IMITErATER IN I I:

ELLIS PARAMETERS
STARh ITTY ( .tP,-OWUN) MEA ORG PARAMETERS

CRAR.RTCHMROnsON NRURRER MOMENT IMI FIII FRIC,'TION SE).OCTTT
I.R i,- 1'AhI.) (NO/.m?2I (MC.o/.er)

-0.159 (o051 AT GrH -*.9AE-St? TA.RE-S?I P RET 16-f)

GEAMETRIG. MEAN HEIGHT H)MTITTY F) III SEA) 1NC SPEC HuMID.
(Motor) CMH.IZIR?211/2 R/e?2 (Kg/ Kq)

12,9 OpE-'.1 tAREF-MAT -7.A1SF-RD lINEF-OS)

2/1 AT aNSI' LATHEIT El III qrA)1MG POT.TEMP.
_n.l8 A .1t (.. .t/agI (Kel-i)

7/L- AT IS METERO Ca ;.&-1 347FP 2O-~

-0. 139 t1.021 MEN MEAT FlI ROU1C.llHNEOM LE~rGM

MORTN-II))RHV LENGTH 9.APE 00 Il.RE4ORIJ 1,54IE-M% fAREF-ROT

-7,2Pt I aMRT AND OTT AR MEAT E))III DRAG EOEE.Al 1R METERS
(Wtt/2)IetI

I.7 OfE fI 1P SF501 I Iabt -0l.5 14.RE-R4t

TOTAL HEAT FSUECET ELUXS
(Wet tti? )
7.N6F Of It RF~fill

RAWEN RATIO

;In2 01.481

A DIFFE RE NCE RETMEEM THE PeRF ANI 11))) K AERODERAMPEr DERVEFD PARAMETER VA)I)EYq AS EImR)iIt(~ VIA INv SIANRAIS DESIAITtnm 11 PROIE THErRIm

ASASE MEIEIrS EAM4PnlMTE VAU Aiirni MEASI)REME MT INCRIRT Va) IE (WHICH EVER MESA)e (YR VA) lifIE I ASSF) All SA lItSW AREF
(TOTES) TN4 PERENT DTPEFRENCr AMA AREF. ,tr-

GR ARRISM. 7/I MAME IM I ATHEMAT SENHEFAT SET Bang. IOTA) NEAT o FRITIOrN ME) SPEC YE) POT RIGI DRAr
MO.AT CIMM AT INN FIII IIf1 Eg , IIIx FIS II 1 RIATIO vE)ITTy H))iTIjY TE MP. IEFNLIH ((W

2I2 202 72 51 3M2 fix MT 34% 4T It W75 S 41

12sop3 "OP l 3 111"IR 167



MARIN0E SLIPPAGE I AFE MirOOMELFfIROInG01M) FEPERYNEHIK

N AVALRSARHY00ADRAIMO SPHERIC PHYSICS; BRANCH
M4AR INE ATMOS'PHERIC RESEAR(:H STATION

.SAN INYIOLAS 15' AND, CALIEOR14'A

M 0 MIROFERO IFnt GICAL DATA *t * * *l

DUN IMBED, 7D)1 04DS3I PRINT D[ATE, 1 JIIN3 1900I

STAR T lIME, 1:30:50 PSI DATA TMP) INr RATE (A L CHANNLS ). A/Moo

END, lI ME, 4; 0 i40t PS!T DATA AVERAGINGZ PERIOD, 311 MIoo

,'TART D)ATEt 4 M., 1 979 (DAY1 124) tNOMENCLATIIRE: 1IIPPFP lEVuFl, Pi LIwER I FVEL

" ARAI 0); CHANNIl RAWd DATA (AVERAGE VOC),

N. a0 N-.01 N..02 NoR"I N-114 N.'" N .01 No.07 NoOR 0.0

VOL
T 

REF.A TEMP.TT)LCr. I TENP.STILti.2 DPW F(IflNTi DopW PLOINT? WTN SPEED) WIN SPEED? FA RS.? qRY PAD. 'IND SIR.
4.5 O) .0 .11 V.1 I.6an 3.6,)7 5.04P -0.09) 5.0619

FL)1 K AT LEA AC ENEPLIENIT AC VOL TATE MIANIlA) l AG ER)) REF. SPARE A SPARE B Vii) PEE.R
1.711 A.929 P.519 T.o1 0 o.0 11.11 0 .00a1 6 .2 0

" DITTA. CHANNo-l RAW DATA (AVERArEI, ESCARPMENT DATA, FI~lD CA) IRRATiON AND WIND SPEED ESCARPMENT COnRRECTIONS.

No.) l. PWIND NEAR IpUTIND I AND SPIECA) DP2FCAI UTECA) WRIEC IS?R

AIR TEMP.) ATIR TEMP.1 HEICMT/LEN TTH PATH)FA.r*) IVo. it I(ol).) IVolo aII soGEE.f.) (C off.)

A4)1 1)51CM&7 142) 119724 0.191 93 -. 0 09 0.0 0.a0 0 fl992 0.9"

" SYSTIEM HflL)SFoEEP)NG EARAMELERT TRANSL ATES INTO ENrTINEFRTNC LIMITS:

M0ANI At ElI AT ERROR rOLIN! DATA DATE VT) T.OEE.DEV Vnl T.PEE.DEV TERn REE,DEV AT VOLT El IDI AC EDEQE) LIX Ac VOLTAGE AC EREQILENCY

L.C0L Ioco IN A(0 Or L ANo.) .00V1 FINo.I.509FV1 (No,I.002VL INo. IV) INoIIHL) IVACI (Ho)

V Fi10l 0 I0 0o 5 1192 F99'9?

x oSERVED miCOOIETEORTinOTriA PAOAIIEIERS LINT) IDITr THE ADonOVE CAL.. AND ESZCARPMENT CORRECTIONS) TRANSLATED INTO ENGZINEER I NG UNMITS:

AIR1 LIMP I WIN1) SPEED)I 0EW PT1IN11- TEMF.STR11C.) WIN DR RAPRES.1 SNY PAD,) 0)01 WT TEMP 1EAN AIR TEMP

1)0.6PA 7.017 11toPi NO DATA 317.4 19191.561 I.77 01 13.360 785.0ORG

AlP EMP. WIND PEED DEW 111PONT? TEME TOLIC. I TIDE TARILE BAR.PRES.2

M~LO. 1 )Ii../s I )T). ts 1D-.oM-?/ (Meter MDLI IMoilihar)

11.97? h.s0 110.17 NO DATA 0.2 4 1 01 A.66

o AL 00I ATE0 MriCiLMECFLLROLOTICA PARAMETERS:

~ITMT, 71 PnTTEMPI VTR.) OTTMP.I :T,"~ ADISLIMOD. I RE) .HIIMID..I DPEC.HILID.I VA .PRES. I S.VAP,PRES.I RFINDES I

(A-11)r (CICOol 1t1.L-l" (C'D I 0 101/03 I-Mt) lXg/Kq) L"IiOtB4 IMOTOlibAr) IKeO..0N/3)

1R.319 1;.04S 13.197 1.3-7? 9 A7.E0 09.50 7I? 0 2.6 397 NO DATA

IVEIGHT, 7? POTIEM"P.? VTETMP.P V.P:OITTEP .?P ADl IMID.? RELN.IIIMID.? SPECIlITD.? VAP.PRED.? S.VAP.PPEO.2 PF.IPOEX/?

IMoter) LC-oo ~~jo I(Kilo l 1) /e31 IPEoO ""g IN 11o hr" (M1111horI IKeIioM-2/3
9.9 1,6 321 13.301 9,411E-3 AM04 7.615E0-3 12.3V74 I4.0oll N DATA

ot CONLINIFD jF) OW

PRINT DATE: iI JUN 900

OINM NlIIADER, 79015041330 MAMINE TlILOECE L ATER DA1TA S1AMPL ING RATE (ILL CHARNEL SI, A/Moo

START lIME, ""3n5 PTqT NR) MIC R(IMFTFIR( (ITT DATA AVERAGING PERIOD: 30 Mo II

START TATE, 4 lMop 1979 IDA! 124) SAoiN MICOL ASl I AND, CA) NOMENI ATLIRE, I I-lipPER [FUEL , 2'1 OWEN L EVEL

oPoOFILE CA) CiLIIATTINS FATED ON ARBOVE OFRVED AND C.AL iII ATED VA) IE I BISINGFR,19731 I

ELISX PARAME TERS FROEILE 5) OPES

STARIT)ITTY )I)tp,- DOWNI SCAlITNT PAPAMETERD PARTTI DEOIVATIVES IDITNCR.W0TH HEIGMHTl

------ I------ --------- ----------- ----------------- ------- -------

TNRAO.RICHANILSON NIIMPER nMOMNTIM F1ILS FRICTON DEL OCITY GENERA.. EORMDN/DZO) GENERAL FODRM' 'N'IOPE-

-o0061 AT 0MM -4.7SRE-012 I.909F-01 (121e2211/21 11,1-N1

LEOMEIRIC. LEFAN HEIGHT, HILMIT!T EL IIX STAg TNT SpEC.HIIMD. N:WIND SPEED) 04/ser) N-WIND S;PEED (M/- I

(Meter) C.MH=17o?LI/? (q/G ii?I IKq/Eg)I 2HEGHT 7~to 7-HEIGHT 10) VeroAoos

02.99 1 .67F-11S -7. 0 K7E-S9t-. DNSc/)7- 3.IIE-02 FP -S)

//L AT GAO LAT HER! ELILO

-0. 073 4to/2) SCAl-ING POIT. TEMP. N:SPEC.HIMIDITTY IKq/RQ N=TPEC.MIIMIDTTY Ilg/RqI

4.92E I (K.3T 100 2-HEIGHT I(M4ter) Z -HEIGHT IMI) rt.AI

IlL AT ID METERS -1.312"E-07 09/02- -R.9?E-06 P5 11

-0.0 5A SEN".HERT ElID SNX 01.11FF. -7,A 03

LW.. o/.2)

7/LIAT ZI .1 3F on ROUGHNESS LEOT N=POIT.TE MP..LRP1.iI~ N:FOT.TEMF.IILrloloI

-00.. ARItN 7-HEIG) ,F~ HT ( Meer.) 7-HIH m M r ~ r M

SD! AND SOL AR HEAT ELLIXIS 1. P55F-OS, OFT/F?- -1.66F-03 P50PHT(M)0?

7/1. AT 72 LW.o oo/t? FTP SI LIFE- -4. 12 Dl0

-11. 052 I.27E 01I
DRA COFE. AT 00 METERS N:LnTENR.STRUC.IKvM-2/3)

Mo" MNINOPiLHOV LENG1TH TOTAl HEAT FOUDGET ELISLII L (1 e . 0001..91 2-HE IGHT IM) Ver*.AoA

IN.PIor . (W. _/.021 9.49SF-04 PSSINONE

-1.773E 02 5.70E oil CT2 RILTPEND1 DATA

PF.11 AT 7: 0.7??? MWEN RATIO
PI AT 22= flI9H1Lo: ~s

P51 2 AT 11- .0,79027 P0,07A
PSIT? AT 7P- 0.110 373

" GENERAL C'ONSTANTS, MISCELLANEOUS

Von" IARNMAN GRAVITATION PROFTIt F PROPS) F Bill R PULl

CONST ANT ACCELFIIOT~N TLL1R.PRANDTL TIM.9CHMODT ME N NE-AT MOI STU.E Af IR S KNTTY

IN" -90. PPoc ) NlILMOEP NILMILEP TMAH9F.CLFE. IRANRF.CORF. too 9m

t.4 9.7959 074 81.74 'rE0 1.32-R 1.2361

o IRENERMI NOTE)I: AIR PEFI HEA
AcFIL o~flfDRTPP .or eRoo o of Profile 1Glopa and/or Partfl D-rt11 oe eI ../E PIT.)

Colps to 39 0rRADy ,to..rtlooo of.2416SF1 02

SH-S? o/ .0-3 Rq/Dq. WATER LATNEFAT VAR.
(Illorool./Rq'
5.905 .71 0,

" CONTINUED IO NEXT PACF 168



RU1N NURSER: 79RA1,41 MARN SIREAC lrAYER PRINT DATE: It JUN1 1900
.START TIME: 3:10:90 PRT Wilt MICROMETFTINROLDGT DATA D AMP)ITNC RAWP (A'L rHANNFLSI: -.Mmt
START DATE: N Ray 1979 (DAY 24) SA .ICHA IS)IAN , CA) DA TA AVER AGINGr PERIOD 0: 30 flMO

ESIMATED MICRrenTEOROi n101CM PARAMETERS AT TEN METERS:

AIR TEMP. WIND SPEE E ON TERP TRUC. BR.PRFS. 91(1k 1 T TEMR AIOWT 1111 TEM 1PO-Wi TMP VI-T HEP VP.T-,T IFIE
(Ceismus)C IMtr ' (Gl K.. ( pe .M4/) (Millar (Chiv (kP)uir (kelns (k.Iun (Kelvin
1.0 .934 30.09 Nfl DATA 101A.57 13.360 -14T -1.30 -Cl0 t a0.01 7

HEIGHT POT.TEMP. VIR.TEMP. V.POT.TFMP. ARS.NIiMID. RFL.HIIMTD. SPEC.HIIMID. VAP.PRFS. S;.VAP .PRES. REF.INDES
lMntrs) (Celsi.e) (Cl l (CIos (kg/el) (Percent) (kg /1kg) (MulImars (Mulvih.s (kel.M -2/3i
1 0.55 12p.1D sR 3.27.9 3.377 9.41267-03 RAID1 7.61A-1 _ ('1 .305 14.026 Nfl DATA

*1Rink AEROIDYNAMIC CALCIDllATIONS BASED ON ABOVE ESTIMATFD VAIIuES AT TEN MFTFRS (FRIPHE ETAL17:

INFERRED El UKS PARAMETERS INFERD IHFFMSFO MEAN UFRYICAI

TABILITY (-UP ,-OWNI) SCIN PARAMETR YE) OCIT COAINEM FLtHAnO

GRAD.RICHARDSON NURSER MOIMFNTI(M il ls FRICTION VFlOCITY WITH LONG. YE) CCITT AIR DENSITY

-0,140 AT G.NH -6 .24F-02 2.?47F-Il -5.048F-02 S.264

GEOMETRIC. MEAN HEIGHT HIiMIDITY FIllSX SEAl INC SPFT..H~iMID. WITH ABS. Hu1MIlITY AIR SPEHrIEIC HEAT
)Mteri NH-(71R22(1/2 (kg/sen .21 ( Okg tg (Meter, Kg/se .3) (ITcaI.1kg9 kel.)
12.99 2.01k-MD5 -7.239E-I5 .11-SD 2 .41 64F 1 2

Z/l AT GMM I(AT HEAT EIl(IT SCALING POT.TFMR, WITH PCT.TEMRERATUOE WATER [ATNECAT YAP.
-0. 1ho (Wtt./.2) (K.' in)I (Met-K el/seci (IT a./Kg)

4.97E 01 -4.53SF1? I.0 19E0T 5.995F 05r Ta AT 10 METERS;
-0. 123 cENHAT F1 64X ROUGHNESS LENGTH YAP.PRES.AI WT LEVEL

2Wtse) (Metiers(Mlno)
MONIN-ONl(RMV LENGTH I.27E 0I 2 .604F-0!7 1 .5.394
( Meters)
-P.099k 01 SkY AND 501(AR HEAT EIIS DRAG COFAT 10 METERS ABS.HUMID.AT WT LEVEL-

(Watts/"2?) (Dlimps neoless) (kg/el
1,27k e II 1.OSk-i 1 .164Ek-11

TOTAL HEAT BUDGET F) ilX PAR IPRE SAT WT ) EVE)
NWattI ,/e) (iollbar)
7.51E R 11, 7 7

MOWFN RATI
(no unt"l
I .256

aMFASJRE MENT ERROR ANAl YIS CE PARAMETER S t ISTEBI)NS PER CENT MEAN ERROR AS COMP1uTED FROM CONSTITUENT MEASUREMENT ACCURArIES.
TOP ROW ARE P 'IFEI F ERROR VAluEJS AND BOITT nM ROW ARE Aiii S AERODYNAMIC ERROIR VALUEDS. Al L YA~I ikY ARE APPROXIMATE AND ARE +or-":

GR AD.RCH. 5/) MOMENTU)M IATNEAT SEN.H4FAT SPY 060. TOITAL HEAT BOWEN FRICTION SC) SPEC SC) POT. ROUGH. DRAG
NnAT GMH AT 1DM El (i F El(iS x i F )II F( l F(11 RATIO VP) OCITY MIIMIDITY TEM"P. LFNrIN tfI)EE.

196% 196% 1697 19M5X 152% It% 141% 349% 04% 113% 67% 104% 69%

JAR% 169% 46% 46% 96% It% 35% 147% 213% A9% 119% 43% 40%

*CONTINUED RE) OW

RUN RIiNRER: 79090l40330 MARINE SURFACE LATER PRINT DATk: 11 3(14 19R1
STARTI TIME: 3:10:%0 PSY Wil MICROHMETEHIROLCGT DA TA SAMPLINMG BATE (ALL HMANN'LD): 4./Pin

START DATE: 4 May 1979 (DAY 124) SAN 141CC)AS IS) AND, CAL. DATA AVERAGING. PERIOD: 3D1 Min

*COMpO)SITE PROFI) F AND) RillK AEROODYNAMIC DERIVED PARAMETER VALHE WEIGHTED AS A FuINCTION OF THE ABOVE RPECTIVE KEASURMMEI ERRORS
MOTH THE LOWER LIMIT OF THE CORRESPONDING MEASUREMENT UNTERITNTY INDICATED IN C I:

FLUOX PARAMETERS
STARTITOf (t.Up,-.DnSN) SCA) 1MG PARAMETERS

GRDRTMARPSCN NURRER MOMENTUIM FLu1X FRICTION YE) CCITT
(.tll,=nst.Dle-l (Nt/ 2) (Mtr/e "

-0.104 10 .021 AT GMH -5.R7E-02 16.OE-021 2.174E-0I1 A .lE-021

GEO"METRIC MEAN HEIGHT Hu1MIDITY I~i SC10ALING YE.iMV

12.99 I.9NE-115 IRDE1-DAI) -7.I7CF-R% [tOEF-OS)

SIIAT CR5) LAYNF MAT PLUSX SCA) INC POTTEMP.
-0.120 10t. 021 (Wat IE/.7l (K-elnF (2nl024.8IE 01 (2.IE+CII -24Ff? 4 2.0
7/1. AT I0 MEYERS
-0. 092 to0.02) SENNEFAT EIIHX ROUGHNESS LENGTH

MCNIN-ORlH)RHV LENGTH 9'OIF 00 (1.0E+001 2.210E-09 16.0k-I5i

-1. .02E 02 SkY AND SOLAR MEAT FilmS DR AG GOFE.AT 10 METERS
(Watts/no), (Met-pt )1427kE Ot (2.CE+CII . ,)/ .i t.14,0 41

TOTAL (HFAT BUHDGET FLUS

7.IAF /01 13.0EnCII

a)iWPHN RATIO

0."04 1.091

aDIEEERErCF BETMEEN THE PROFILE AND R911 K AERODYNAM IC DE RIVED P ARAMETER Y ALUES AS COMPUTED VIA THE STANRARD DEVIATION FROM EITHER IME
ABV EGHE OPSIEV)(F OR MEAS()RPME NT UiNCERTIY VAI 1HE (WHIH EVER ABO UT VAtLE IS I ARGFRI . AI L VALUER ARE

STEDI IN PE~RCFN( DIFFRENCE AND) ARE -+or--:

GR ADRI11CH. 2/L MOME NTUM 1AT.HEAt REN.HEAT SKY RAJ. TOTAl HEAT ROWER FRICTION SC) ISPEC, SC) POT ROUGH. DRAG
NO.AT GMH AT 1DM EllI O FI11X5 El (ix El (( FLUX RATITO YE) CC ITT HHlIiDITY TRMP. Ft N H C nFF.

59% 36% 75 102 559 0% 151 48% 9% Ix 69le 12% /1

*OR RHO DATA R11RI 169



FW - --- -MARINE SURFACE IAVER MICEOMETETIRS(OGICAL1 EXPERIMENT

NAVJAL RI SEARCH LATIOPATnRy
A1IN MOHEIC PHY SICS BRANCH

MAR4INE ATMOSPHPkR RFT;RARTN STATION
SAN NICOLAT IS! AND, CA' IFORNIA

I, 0 a * MITRORETTISoSIrAL DAT*

RUN NURSER: 7980404no PRINT DATE:i 11 JliN 19811
S TART TIME 4: 0:50 P,11 DA1 A rAMPLIN RATE (ALL "lA NI S); ".Mo-END TIE: 4:31: IPSY DATA AVERAGING PERID: 3D Mis
START SATE: 4 May 0979 (DAY 124) NOMENCI AIIIRE: I-IIPPER EVE) 2-1OWER I FVEI

* ANALOG CIIANNE( RAW IATA (AVERAGE vsn:,

No.'"1 Mo."1 No.02 No.1 No.114 No.05 No.01, No.07 No.08 No.09

001 T.REF.A TFMP.ciTRVC.I 1RMP.S;TRVC.2 DEW PIIINTI DEW PmiNT? WI ND SPEED) WIND SPEES2 BAR PRES.? SOY PAD. WIN D DIR.
0 .0 .001 0091 5.135 .129 3.31N 3 231 5.04 -091 5.253

No.10 N.11 NM-12 o No N. N.1 No,16 No.17
P10WY TEM Al FREIJN. Ar V Il TArPF MANIAl F1lG ZERORIFE. SPARE A SPAVE B VOLT.RET .P
3.7n5 a.6 . IF) L. 101 1). 01 0 .01 0.0 a6 20!,

o SITAI C.HANNEL RAW DATA (AVERAGEF): ECrARPMENT DATA, EYE'S CA.IBTIATION AN) WINO SPEED, ESqCARPMENT CORRECTIONS;

N8 I No. IIPWIND NEAR (IPWIND [AND TIP IETAI DPTFrAL WTBECAL wT IE v(, "E

A IR TEMP .1 AI R TEMP.?' Hp ICHr/..NGTH PAIIHI(oM tI (o (V (Volts) (Volt1,s) IONIEE (CosEEf.)
1411 1199R1 1470 171147 0.199 6130.0 O.00 01000 a.9. 0.949

oSYSTEM HIlUSRREEPINGZ PANAM9 TRQS TRANSLtATED INTO ENGINEERING. ~rTS:
MANIIAI FI AT; EROR ToIIlS! SATA BASE, Vnl T.OEE.DEV Vnl T .RFEDFV 7ERO RF1.0EV AC Vnl T.ELIIS AC FRESELI ::V AC VOLTATO AC FR EO(:LNCT
(No s js) I~sat) (No. .cns A 06)5VI B(o.O.105V1 (No..1002V) (No.1S) V) 1o.)Ilio( (TAG) (N l

I~~~ 5 8 15.2 9.9.87

a OBSEZRVES MICROMTERO( OGITCA. PARAME TERS ( INrl ((DINT THE ABOVE CA: AN F90ESARPMENT CORRECTIONS) TRANSLATED INTO ENGINEERING UNITS:

AIR TEMP.I WI NS SPEEDI SEW POINTI TPP.R UC.1 WIND SIR. EAR.PRESI SET RAD. P01 WY IEMP MEAN1 AIR TEMP
Oiss V' ~ n/sr (rt.P--)* IWeOM-?/31I (Sq T,:o. (Iiohar (WattttTI2 r (Cosoos (Sploto

11.998 6.4b 1014 NV DATA I ?3.6 1015,66 1I.77E 0 1 13.3-55 2S!-211

AIR TEMP.? WIND SPEEDrI1 DEN OI?NT? TEMPD TPIJC.7 TIDE TAtLE B1AR.PRES.?
ICeiIt (M I ptp/s.r) (Cps:I (KEI1.;3M-2/ I (Me t r MSLI ,(NoIsaI'.)12.105 6.07 11.79 N DATA 0121 1016.76

o A) CI IL AYESD MICOI1IETE(IRGLSOiCAL PARAMETERS:

HEIGHT, 71 POT.TFMP.1 VIR.TEMP V.POT.TEMP.I AB9.HIMID.I REL.HIIMIS.1 SPEC.HIIMIS.I VAP.PPES.( S.VAPPP. REFEINSEx I ;(tpraI ITrlstos I ICelsis (Clo 1 03K/MI) (P rso) 1IPg IolarI IoIIba'r( Oo. 'M15.35 2.170 13.341 13.5710 S,564E-I3 99 7.744F-3 02.586 404 N TA1

HEIGH, /2 POTTEMP.' VIR.TEMP 7 V. PVT.TEFMP. APT. HI:MtS P RPL.NIIMTD.2 SPEC H011N112 VAP.PRES Pd S.VAP.ERES.2 RE:.INSFE 2
IMtrsI Ir e isju s) lw~i:IIels o,,7 l-sI E

8
/.31) IP rot (g/Og I R I M lIbar) MloarIv I oM?3)

9.) (2! 13.4 9 13. 929 9. -N11E- 13 00.40 7.699E -n3 12."21 14.163 NO DATA

oCOINTINUED) BELOW

PRINT DATE: 1I JVN 1980

RlIN NI(MIIER : 79050494 00 MARINE SlIPPAGE LATER DATIA SAMLING PA TE (AlL HARHFLS(:A/o
START TIME: 4: 0 :50 PST N~lRI MIC RONETEOROOGY DA TA AVERAGING PERIOD: 31n MIon

STR DT: a 17 bT171 SNRICOLAS; I~lAN D, CA) NOENLAIIRE: IlhPPEP LEVEL, 2w OWER (E.VE

o PROEILE CALCIATIONS BARED ON AROVE OBSERIVED AND) CALTii( ATES TALlIES IBIIIINIREP,1973):

P1.(0 PARAMETE'RS PROFTlE SjnPES

STASI)ITTY I tP, -DIWNl SCALING PARAMETERD PARTIA DERIVATIVES ID=INCP.WIIT H HEIGHTI

TRAI.RICHARDSOR NUMBER mMMNTUIM ELlIS ERICTION! VT' OCITY GENERAl. EOPiND/Z- GENERAl PORM: 'N'S ORE-
(+-Stable,-lotbI lNt/I.21 )No.s~ 1NI1N2 I I nITI/T21 I(I nfl 1PS11.T ?2-P5111
-0.05 0 AT GMHI -5,98E-02 2.210OF-I Z,21Z2)1/21I INI-R421

GEOMIFTRIG NEAR HEIGHT HIINIOTTF PIllS S.AIITRO SPEC.HIIMR. NNITND TREES 10(/peel N-RIND SPEED ( /se.-.
(Meter) CRHI(ZI*7211/7' lKg/r 1 (Eqg/Ego Z.HECIT I~Nrs 7-HEIGHT (M1 VerO.Awis
12.99 I.FNIP-IS -6.949E.IS 045/D2* T.NOE-02 RPSII

WSLOPE- I,8?E 00
7/L AT GMM (NT. HEAT ELlIS

-106 I ,ots I SCAI IRS ROT. TEMP. R-SPEC..HUMTDTTT IKg/RgI N- SPEC.HVIMIDITT lKg/KgI
4.67F 01 x~loo 7-HEIGHT 7.eot's TH GHT 101 VrO.A.Is

7/L AT 10 METERS -1"476E02. DONH/IS- -8.92F.-06 PSI-PSI?2
-0. 047 ';FN.HEAT El IS SNH qSTIPE' -7,70RE 831

(W4 Itn/Il
?/LOAT 71 4.06E' 00 ROUGHNESS LENGTH N:POT.TEMP.(RplolnI N-ROT.TEMP.1E.Io,nl
-0. IRA. I.opr1 7-HE IGHT IM;H' TrEOIT IN) V!rt .4.10

SET AND SOLAR NEAT FLUXI 2. 381E19!" DPT/D7- -. 9E-R3' PSI-PSI?7/L AT 72 1~tpI? EYE 11 ORE -3.66E S1

-0 31 1DRAG COET. AT0I METEOS N-LSTEMPEITRUC.IE.M-2/3)
MONIN-OBIIwHOv IlENGTH TOTAl NEAT BUDGET PLUS 1) Mantps- S~s FsHPICHT (M) OtA.
(Motor S) (Waits/.n?) 1.VS"I -. RSI.N:!NE-2 .13.5E 02 6.34E It CT? SLOPEF-NO DATA

PR11 At 71- 1,240479I 504PM RATIO

P912 AT 7?. 0.136580 Into n.,ot)
P52AT 71- 1.193454 0.0P7

P 9T2 AT 72- I.0R5?7R

- GENER Al. CONIIAN11S: MISCELLANEOUS

VON RARMAN GRAVITATION PRnFEII E PROFII F 501 P BULE(I NSTANT ACCELERA ITON TV R.RANST( TIR.S? CHIIIT SEN HERT MOIITI)RE AIR DENSITY
(No oSt) (/-e 21 NIIMBER NII.OBR TRANSE CTffEI TANSE.COC E. (Kql. l0.4 9,7959 0.74 0.74 4.Q2E-I_3 1.32V-03 0.2356

P EFFRAI NOYFT: AIR SPECITFIC HEAT
Acc.IrarpV lIootaot apceedod for tpas-,ren-s tf Plofol. Siopo and/or Part-Il leroatooc. ITrcal /Eg P w1.1
Conpot.ton .t..te by 'nrioin of: ?.4167E 02

IHI -RH" ./- .3IE-3 K19/q. RATER LAY HEAT VAR
IITIr ,I /Pql

" CORTINUFO ON NERI PAGE 170



RUN NUMBER: 7915141401 MARINE SURFACEF LAYER PRINT DATE, 11 JUN 1980
S TART TINEA: 4: 0;:50 PSI NRL MI CR OMETKC(REILDDY DATA T AMP)INCr RATE (A'lL FH-ANNUl 5). /RuMn
S.TART DATE: 4 May 1979 (DAY 024) SAN RICO) AS IS) AND, CAL DATA AVER AGING PERIO0D, 30 Nun

N STASED MICRONETEORO] IGICAL PARAMETERS AT TEN METERS;

AIR TEMP. WIND SPEED DES POINT TEMR.STRUC . PAR.PRFI, Bill K Wl TEMP AIR-UT TEMP POT -UT TEMP YIN-UT TEMP V.PXT-UT TEMP
)C.1sivs) (Meter/se.- (Celsis )RR(.tM-? / A ( Millb4 r( (Cels--s (Kelvin) (Kelvin) (K elIvun) (KelIn)

12.09? 6.11 10.2A. NO DATA 1016.67 13.355 -1.263 -016 0.7 t.17

RETORT POT.TEMP, VITETMP, V.PDJT.TEMP. ADS.HIJNTD. REL.H(IMTD. SPEC.N)IMID. VAP.PRES. S.VAP PRES. REFITNDET
(Meters) (Cel1sius (Celiu) (Celsis) 0(g/ M37 ( Pereont1) (Rg/R" (M Ibar'S) (MNi1h a r s) (KeIlvN-2/3(
110.10 17P.191 03.4?7 13.2 9.',17E-03 938.55 7.711E-13 t2.5'29 14.15) NO DATA

BUi R AFRODYNAMIC CA) rti)) ATIONS BASES ON ABOVE ESTIMATED VALUES AT TEN METERS (ERIEHE ET UA ,1978):

INFE RRED F) tl0 PARAME TERS INFERRED IHEERRED REAR VERTICAL
STAR L ITY "c.UP,- .DOWN) ICA.Ir PARAMETERS VF)IOCITY COVARIANCE MISCEL).-ANEOUS

GRAD.RICNARDSON N))MBER MOMENTUM FLOG ERICTION VELOCITY WI TH LOG VELOCITY AIR DENSITY
)c7 ;! le,--)ntal ) (Nt/e2) Meners,/sItr) (MeterS/%erS) (RgN/CT")
-0.178 AT GMM -,.77E,-2 1,965E-01 -3,861E-02 1.2359

GEOME'TRIC MEAN HEIGHT H)114TT E)FO11 SCAlING SPEC.HID. WITH API. H)IMIDITY AIR SPECIFIC HEAl
(Neter) GMH.)?I* 7?)l? (PT/s~ t p) (Kg/RN) (Meter Kq/s-c i

3
) ()IT caI ./9g Kel.(

12.99 1.71KE-ODS -7.049E-05 l,71nE-or 2.416(,E 02

2/) AT GNH I(ATNEHFAT ELUX SCM) INC POTTEMR, WITH POT.TEMPERATURE WATER LAT.HEAS YAP.
-0. 201l lW.ttI,tS(2 (Pelvic) (Mete I e./er )IT ca.-/Kg)

4.23E II-4.352F-I2 a.55PE-03 5;914SF GO5
7/L AT 10 MEIERS
-0) 155 SEN.HEAT K) YE ROUGHNESS LENGTH VAPPRE"SAT WT LEVEL

(Wtt/ih)lete (RillInar
MORTN-GB(RMOV LENGTH 1 .07E RI I .439K-I 0w 5.390
(Mters)

-6.458E It SK Y A ND SOLAR HEAT FLUX DR AG COFE.AT 1I METFE ANS,MUMID.AT UT LEVE.-
(Wut Ics/jS) (IDnsonreSS (K 5 /nT(
1.27E 01 1.033F-03 l.164E-G?

TOTAL HEAT BUDGET F) 11X BAR.PRES.AT AT EYE)i
(WBaut ts/cZ( )Nullibarl

TiOW)N RATIO

)n vsut..(
I .253

NKASVREMr,4T EPROR ANAl YSIS OE PARAMETERS I ITE) IN PERCENT MEAN ERROR AS COMPUTED FROM CONSTITUENT MEASUREMENT ACCURACIES.
TOP ROW ARE PROFILE EDROR VA) YES AND BOTTOM ROW ARE B))) K AERODYNAMIC ERROR VA) VET. Atl VALUES ARK APPROXIMATE AND ARE ur"

GRAD.RICH. 2/L mMMNTUM (AT.HEAT qENREFAT SKY RAD. TOTAL HEAT BlUERN EPICTION DCL SP EC DCL.PGT. ROUGH. DRAG

NO AT CNN AT 1GM EL)I E) (IX EL))S ELI E).USX RATIO0 VE LOCI TY H))NI DITY TEMP. I KNOT H f lEE.

1552 1552 1292 074? 1215 112 1295 296Z 647 1107 5724 R4 129%

173% 173% 46% 47% l0lt 115 34% 14N% ?3% TWO 124% 42 % 40%

*CONTINUES RE) TI

RUN R)(MRER: 7915l4N40no MAR INE RURFAPF LAYER PRINT DATE: 11 JUN 19Rn
ST IME: 4: 0:50 PST NRL MICROMETEOMOLICT DATA S AMPLING RATE (ALL TAR)5:)/~

START DATE: 4 May 1979 (DAY 124) SA N NCLAS ISLAND, CAL. DATA AVRGING PERIOD: 3n Nun

COMP OSITE PROETLE AND BI)l)R AERODYNAMIC DERIVED P ARAME TER VAL)'E WEIGHTED AS A E)(RCTIOR OF THE AEGYK RESPECTIVE MFASLRMIYET ERNG)RS

WITH THE LOWER LIMIT OF THE CaRRESPONOING MEASURE MENTY UNC.ERTAINTY INDICATES IN C :

ELlUX PARAMETERS
START) ITS )nUP,-DuWN( SCALING PARAMETERS

Pr iCHADDN UME MOMENTUM FLUX FRICTION VLCT

-0.111 to.0 21 AT CNN, -5.09F-92 1A.IE-121 2.027K-.I 16.0K-IS)

GEOMEFTRIC NEAR HEIG.HT H((NTDITT FlIIX SCALING SPEC.HUMID.
(Mete) GMN(ZIS(/ (R/sc.7p)K/I

1299 1.7SF-I5 IRE.O-046 -7.010IE-iS (3.IE-05(

S/L AT CNN LAT.HEAT KLUX SCAlING POT.TEMP.
-0.1 ?7 1.21 (Wtse)(Kel'nnl

4.32KG 0 ISOKXGII01 -2.385F-IS ISIKE-ISI
7/1. AT 10 METERS
-(t. 09R (0.021 SEN HEAT ELUX ROUGHNESS LENGTH

(Waits /e2) (M.te-)
MON IN-OBUR~NO LENGTH 7.6SF 0I (3.E .001 1.7 5 7K -I - 16.0K- ;IS
-1.021K 0? SKY AND SO)MAR HEAT KLUX DRAG COFAT IT METER

(Watts/p2( (Motertv)

TOTAL HEAT BUIDGET FLUX
(Wa tts /-P)

E..5?F 00 (TIKOIOI1

ROWER RATIO
(r. unit)

.17 (n.081

DIFFERENCE BETWEEN THE PROEILEj AND BUILK AERODYNAMIC DERIVED PARAMETER VA).UES AS COMPUTEDT VIA SHE STANDARD DEVIATION FROM EITHER (Hr

ABUOVE WEIGrHTED COMPO0SITE VAL))E OR MEASlRKMENT INCERTAITST VAI)(E (WHICH EVER ABSOLUTE VAL))E I S LARGER). A)L VALUEFS ARE
LISTED IN PER CE NT DIEPE REFNCEF AND ARE t-

GRAD rICH, S/1. MOME NTUM (ATHEFAT DEN.HEAT BS BAD. TOTAL MEAT BOnWER FRICTION SCL.SPEC SCL POT ROUIGH DRAG
NO AT GNN AT I0N KL)I F) 1lX KLI)0 ELUX ELlIS RATIO VRLOC ITIY HUMNIDITY TEMP I ENCIN E-01K

54% 55% 112 6% 43? or 2% 44? 62 IS 64X S

PHI) OF DATA SliM 171



MARINE OLIOFALE L AYER ICIROMFTEORO OGILAt, EOPERIM'NT

NAVAL 0)F-ANTH LAE41RAIDTY1
A TM'TSPNLWIC P " VSI CS IbRANH

MANTRE A IMIPHFNIC RESE FARCI HOSTATION
SAMNI NCOLWS (SI AN), CAlIONIA

K MIL RTIORFORI OGILAL DAY NOA.C..N

NUN NUARFO: 7Y5504043I PRINT DATE: ; 11 M TORI9
START TIME: 4:31:10 P'l) DA TA SAMPLING RAT E (AlIL C HANNELS): A/Mon
IND 11)0: 5:! 1:20 P"O DATA AVERAG ING PERIO D: 3n Mon
'mART DATE: 4 May INO(DAY 124) N)TMFNLLAT))RE: II)1PPFO (DUEL, PeL[,IWEN I FUEL

0ANAl 0 (>04990 RAW DATA (AVENAGF VOLT:;

No D N.01 No.2 NSY No.4 NSY o.0 N.07 No IS No 0901 1.0FF A1 FIP.STOUC.I TENU.STRUC.2 D04 POlINT ) (TW PQT WIND SPEED) WIND SPFED3 RARPRES.? I (0 RAD. WND DIR.
6.0 5bT 0.00 5 12 5.12 W.6 N.7 5.057 -. 00 5T

oIT No.) N.1 No .1 No.14 N,,.15 No. 16 N-.17
lTLO WI (Eel' A' FAFQII NCT AL Vc TAC MNlA FLAI POI RFF .3 SARE A SP ARF t0 00.1 REFE1

1 1 .,409 ,7'I SOT 0.1 (1.1 lOUat 6.2 a

K iTI(ITIT 1449501 M AW DATA 10000R A): ESCARPMENT DATA, FIFIDn LA'. (ORATION AND WIND, SPEED ESCARPMENT COR
0
CTIONT:

t " l Na. (IPW195 NEAR (JP0191 IlAND VPIFFAL D)P'FLAL WTFTFLAL WSI 05200
0,11 TFM.l I 1lT 1170. HOMHIRLT 'A Tece (Vol) (Vts (ot) (LffI Le.I
I1411/IT 1421 1P2005 (.206 6 1.01 06 TOOT 0.9 91 0 9 47

0 YSIEM 0::0'ENFFOING PAPAll (ENS 104451 ATED INTO ENL;INLFOIN. Dolls:

tIt FItA; FROiTR 171(119 DATA 1F U 0011.0FF .0EV VfII 6 FF. DrV 7F~ RO F.I(FV AC SlT 0Ft UX AL FNES.FLLI AC VT)LTAC.F AL. FOESUFNLY
(N9 era .. (N -on (Nos.acSs Al ol.IV) tlNo.>.D05,Vl (No.l.DO2VT IND.15V1 INoT)IHOT TOALT (H9T

9 R19 C 0 6 0 15.2. 9.81

oE CR'FOEn MICROMETEOR01U IGICAL WPANAMT DRT (NLDNG T40 ARTOVE CAT. . ANT F SCMRPMFNT CONNFL.TIONTT TRANSL AT ED INTO ENGINEER ORG UNITS:

ATO TFo'P T WIND qSRFFDllSDW POINT1 T)MP.>TOl.T WI ND IOTA IRIPNS.T SF RAD. 1001 KlT TEMPllREAM AIR TEMP
I'e(tol oe e/e ~ (on TR o-2 / 3 1e.Tr-1 I m illoborI IWttoT (esI I KltoT

11. 112 5.33 10 29 MD0 DATA 335,4 1115.78 TOTE 0 1 13.356 20532

A10 1000' WINO SIFF'? OLO1 PI1912 TFMP.STOUL.2 TIDE1 TAFOIF 1440.PREO.2
r iT,, (rt r/s~ (C I_"us TIK IoM-"/3 (Meteor MILl (MliboIar)

2 o01 5D 1 0.21 NO DATA 0.;7 16.8Ea

* (Al' W Il TD ttC11MEIV1LIROGILAL PARAMETERS:

TIFIGMI, 2) FYT.TEMO.I VI8.TFMO.I V.P:T. TEMA. I AoI.lIMUID.I OFI..H(MID.I SPOL.NIHUMID. I VAP.PRETF.I S.UAPPRFS.I REINDES I
(C ~o l~Ioo I.,s~to l(lKs l/t3T (Percet x q/K (Ml Inlia rI (Millibar)1 )lK.oR-2/31

IS 15 119 11. 4!-. 13.63) 9.5s'310-0.1 08.63" '1.7197F-I(1 12,547 1 4. 157 NO0 DATIA

1(5) / I I 1DM 71 VTN.TFPP.2 V .I.TO"P1.2 AA.HT11INMD.2 1 ELHIIMID.2 SPEC.HTISI.2 VPP. RES.?2 S. VAP .ES./ RIF.IMOFT 2
(.trT 1LliS 1~looo ILNSOIS l 3/~ (Per-eIt) IKg/EqI (M 11obar) (Millibar) IKel-tM-2/3)

9 2 1.29 1.5 ; 3,610 9,404E-flI 817.58 7.675E1 12.491 1426 NOAT

" CONTIRVED REIDSW

PRINT DATE: 11 JUN 198e
NI:'N RUMBFR.79T50T411430 MARINECS)TNFACE. LATER DATA SAMPLING M ADE (ALLCHANNELSI: 6/MIS

TOANO IfMF 4:31:11090S NOL MICMOMET1nRoiTGT DATA AVERAGING P ERIOD: 3D Mn
START DAI: 4 May 1979 (DAY 124) TAN NICOLAS ITT AND, CAI. NDMENCLIAT))RE: I-UPPER (NEL , 2.-lONER lEVEI

" PRIOFILE GA: CLVATIONS BASED ON 0000F OSERV-T) AND CAI.LULATE0 VALIIFT (ITISINGER 19731:

ELISX PRAETFRIS PROFILE SInDPES

6061)IT )>0PDONISCAINP PARAMETERS PARTIAL- DERIVATIVES I,INCRWITH HEIGHT)

LNRAD.RICNARD)SON 9000417 MOM) NTUM ELUXO FRICTION VET OGITI GENERAL_ EORM:DNfDZe) GENERA). EONM: N'TLOPE-
TOSaIRo~stt~l (Nt/) (trsr) 11N1-N21I1/(I nlZI1/7I ~ 1 0 n21PSI,-IttYl2-PSI)T

-0.02 At 04 -4.37E-02 1.8132r-01 12102)I /2 Il-N71

S F00018117 MOAN HEIGHT HIIMTIIY Fll SCX-ALING YPFC.H0MT, NoWN SPEED 1V0/so NoN SPEED (M/secT
(Mr) MH121R27I/2 lXq/se O (Vg/Kq( ZHEIGHT (MNters) 7=411040 (M) VeroA-o

1.99 1)TI -6 .7090-05 055/ II 3.2-E-112 PSI-Poll
WS SLOPE- 2.13E00I

//L AT GMN 100.H000 ELITO
'0.036 TWotte/tOl , SCAI ING)POT. TEMP. N-SPEE.HUMIDItTO RQ/OqT NSE UMDT TKg/KqI

A, E (KI Ipvn) 2-4104 (Mtr) ZF T (M) U.,t.Ati;
//L AD TI MO TENT -A.70 E-01 DYH",D2.r -8.92E-06 PSIPSI?
-0.60 RSIM.HEAT F ITYI SN S;LOPO. -NIL E IT1

(Watt - / .t;)
/C AlT It I.598Do ROUGHNESS LENGTH N-POT.TEM.(KIYo) NPOT.TEM.l'eloon)

SKY0 ANTI SOLAR MFAT ELIT .10I DPT/D7 -FL.921F-04 P01-PSI?

7/L AT 72 lWatt'S/e2 P00 SLOPE- -R.IEE IT
026 1.26E 0)

DRAG 10EV. AT .IIEES N:LOTEM.STRUC.TKoM-2/3T
MIININ-OOTI:RHOV ICROTIH TOTAl NEAT 000000'F ELU)X ).OtMo.n..o*ln) IeHOITINT (MT Vert.A.,s
(mete.),"ts/I 1.7471 -13 P S IRONE
-3.587E 02 .27 0) CT? SLOPE-NO DATA

PJl AT1 71- I " IA1 R IWE ATIO1
PSII AT ??- 0.AR427 To nt'..) '
PSI? AT 71= 0.09 9149 11.041
PSI? AI "- T.05A167

-GENrRAI CONSTANTS: MISCELLANFOUS

04)4 NAR MAR CRAVITATIOIN PROEF pRTEI I 0 RMll N 0010----------
CoJNST ANT ALCET ORATION IIRP RANOTL flaRt SCHMITDT SEN HEAT MOISTURE ATM DENSITY
(No OTTt-) 14/seT 21 NUIlR NI IORER TRANS1F.C I FE TRANOEP.COFE. )04In3)

0 .4 9 7959 0.74 0.74 I.92E-I3 1 .32F.-LT 1.2353

w CJ MORN) ROT)')i: AIM SPECIFIC HEAT
AorrcyV lid att 1- .4. * ocrd~ MeRTr n of Profile Sloe otd/or Partial Deriootoc )Ilcal./9qK0.1.)
U. . 1i~ T- .oecoted"l y ntretI of: 2.4166E02I

SHI SM?. 4#/- OHF-3 Rq/Rq. WATER LAD NEWT VAP0
PIO I-PIN?2' 0/ .000 Kel, 111TC /04)f5.90440 015

. CONTINUED ORi Mp~r PAGE 172



01114 NUMBEW: 790T4T43," MARINE SURFACER LYER PRINTDATE:N IIASUMI 190
S TAR TII ME: 4:1 1: II Psi IR MICR1METEE(ROLDGI DA TA CAMPLII RATE (ALL F'HANt4FLD(: b/MID
START DATE: 4 May 1979 (DAY 1Q4) SAN NIGOLL AS IS', AND, CA' DATA AVERAGING PERIOD: 30 MiD

EJTMATED RICR(IMETFOIROLOU;IGA PARAMETERS AT TEN METERS:

AIR TFMP WIND S -EE DEW POTI IFM.STHU1"C. (AREPRES. BULK( WI TEMP AIR-WY TEMP POT-WI TEMP VIR-WI TEMP V.POT-WT TEMP
(eY( Aee/e)(eliI K w-2/1( (Mub"ar I (CelsIu (K.1-,) (Keli.tt) (Kelvuin (Ke.1-)

12.97 .88 1871 l) ATA 106.79 13.56 -(19 -. 01 0.173 .271

14F IGHT POY.TFNP. VIR lFtP. V.R(TT.TFM4P, ARS.HLMID. REW.HIMID. SPGHMIMD. VAP PRIKS. S3.VAP .PRES REF.INDER
( Meters) < (CeIuS) (C1 5LIs CI -siu (Kg/n31 (PeITcen) (Hg/Kg) I (RILL b. rs (MT1lbars (KRI.,M-2'3)
I1T.TT0 12.295 13 .909 13 ,27 9.N90F103 07.71 7.SRIE-03 1 2.4DM 1 4.25D NO DAT A

bil K11 AEROTINAMIC CAtCUI NYLONS B(ASED ON AP400E ESTIMATED TA ((ES AT TEN METERS (FRIERE ET A1,1978);

INFERED FloE !PARAMETERS ITWFRED INFERRED MEAN (JFNTICAI.

STAB I LIT (+U-P, .DOWN) 5CR INr ARAMETFMS VEIAOCITI COVARIANCE RISCEILANFOUS

GRAD.R IC4ARDSOM NUMBSER ROMENTUM FLUX FRI C TIONVELOCITY WITH LONG.,VP) DCIII AIR DENSITTY
I + aS1Ie,(sn1( (I-T Iv NY/l (Mete r /sec) (M t ,rP/se2) (K T/ .3)

-. 286 AT CAN -3.D7E-12 1.577E-l1 -2.406E-02 1.2356

GEOnMET9IC REAM HFIT.HT HUIMIDITY FLIID SC.ALING SPEC.H(MTD. WITH AM. HIIMIDlTY AIR SPECIFIC NEAT
INMter ) CGMH (1.e22(/2 (K/sec M2( (Kg/Kg) (Meter Kg/se- -3) (ITcaD./KtjK 01.)
12.99 1.44K-I15 -7.397L-lt 1,441E-95 2.4161,E 0O

2/L AT CR4 LAT.HEAT FLUX SCALING POT.TEAP. WITH POT.TEMPERATURE WATER LAT.HFAT yAP.
-0.317 (4at, /"2' (K71"i) (Me.ter (lel/sec) (ITc.1./Xg(

3.56E .I -4.411E-02 6.9 D- 03 5.9042F 05
OI/L AT 10 METERS
- 0. 244 SEN.HEAT F) VO ROUGHNFSS LENrTH SAP.PRES.Ar WT LEVEL

(Wt'tS/1' 2 (Mter,) (Mil i2br)I
MONTIN-OR(D(KHOV LE.NGTH 11.69E 00 4.57REF-06 15.'39 3(ME ters)
-4.104E 51 S WT AND) SOIAR HEAT FLUX DRAG COFAT 10 IRFIERS RRS.RUAID.AT WT LEVEL

(Wat, 55/n2) (Di))ensi nl1s1- (Kg/ 3)
1.26E (it 9.6 0 E -04 1.164E-02

TOTAL HEAT BUDGET F1 ((S PAR PRES-AT WT I EVE)

5.69E T 1017.99

NOWPN RATIO

.244

*MEASUREMENT ERROR ANALYSIS OF FAAMRFER S LITSTED IN PERCENT MFAN ER4ROR AS COMPUTED FROM CONSTITUENT REASfU MMNT ACCUR ACIES.TOP ROW ARE PROFILE EROR VAL ,FS AND POTTM ROW ARE DugtI K AE RODY NAMIC ERROR VALUES. A)IL VALUES A RK A PPROXIMATIE AND ARE*n-

GRAD,RTCH. 2'L ROMENTIJM LATREFAT GEN.HEAT SRI MAD, TOTAL -HEAT SOIWEN EMICTION SCL.SPEC SCL.POT. ROUGH. DRAG
NO.81 CAN AT TIM ELUXS F(((D FLUXS FIUX PIUSX RATIO VELOCITY H((RIDITT TOME. I ENOTH CUFF.

2555 209% 1217% 173% 1735 LIZ 127% 3473 62% 112% 112% 825 123%

(77% 177X 46% 47% IS5S 11% 33% IS2% 23% 755 178% 43Z 40%

1CONTINUES bE) OW

SIl NU(MBER; 790154043 0 MARINL- SURFACE LATER PRINT DATE: tI1 JULN 1980
STAR"T TIME 4;3ItIa PI NR) MIEROMETE(TROLOGT DTA S AMPLING RATE ( ALL CNANNE'LSI: h'/Mmn
START DA TE: 4 He.y 1979 (DAY 124) S AN NICOLRS ISLANY), C.A). DATA AVERAGING PERTOD: 30 MiD

C.TMPOSITE PSIFTIK AND BI(K AERDINARIC DEMIVED PHRAMFEFR VALIIE WEIGHTEDI AS A FUNCTION IF THE ABOVE RESPECTIVE R4EAOUIREMFNT ERRORS
WITH THY LOWER LIMIT O7F THE CORMESFONDING MEASIRREFNT LINTCERIMNTY INDICATED I N I It

FLlUS PARAHETERS
SlART-ITT (+UE,-DwN(T SCAI.INC PAMAMETERS

(RAD.RIGHARDSON NIIMER ROIENTUM F)LUX FRICTION VELOCITY

-15 10.8121 AT GMN -3.4 3F-02 IXIKlol~ ItAI66E-01 16.IE-121

SEOnMETRICT MEAN HEIGHT H)IMIDITY F IGS SCALING rPFC.RUM1D.
I~te( MNZ~ZTI/ (g/ec mO (Kg/Hg)

(77'99 (.47E-% 18.13E-061 -7,13YE-85 (3.&F-051

7/L AT CR9 LAT.HEAT FLUXS SCALING POT.TEMP.
-TINS (15 .82) (Watt /MO) 4KI _vi)

71 A 1 MTFS3.62K IT 012.0f+T01l -2 414E-112 12.0E-021

-11.1 4? 11.1 SEN.HEAt FLUD ROUJGHNESS LE NGTH
I W T,/em2 (Mete rs)

MONM(N-O14o(HV ILENGIN 6.11Kn 11.1T1F.0T1 7.040K-V1A IblE-ll

-7...,E 01C IWANY SO AR HEAT FLUX DRAGVCOFF.AT 10 METERS
(Wt1,/e21 (Metr)
I. .26E al 1? 0.013~ I.('-l I4.0E-DR(

TIoTAL ((EAT IVIDGEY E1111

1.01 8A1 II ES

l112 10.081

* S(frprmEI40& r TfvN INT pprOEIIP ANDT EiI(L AERODYNAMIC DERIVED' PAIWAMETER VJAL-UE AS COMPUTED VIA THE STANDARD DEVIATION FROM EITHER THEF
AP1,(VE WE lINt) 0 (IMPO'd 1 VA) ((P oIR MEASIIIREMRNT URNCIRTAINI JAL((IE (WHICH EVER APSnl UTE VALUE IS ILARGER) A, t I VAL((KS ARK

I'TED IN Pfe(ENI DIEEEE'NCE55 ANE AR -itr

GRAYI RICA 1') MOM NT((M ( Al HE AT STNRETA1TX P AT). TOTAl HEAT BrYWEN1 FRICTION SCI 'OES Sri. POTl ROUGH DRAG
NO A I GM" Al to fI1 TIM El (I ELx (I t~I ElIS F) ((0 RATIO VF II t Iim IDITY TEMP. i END1H vKEF.

787 742 1.-% 7. 61lt M1S NT 6DX ITS 95 781 145 4(

*END ElF DATA oil" 173j



M4ARINE SURFACE (AVER MICROMEEFTFOROLOCICA1 EXPERIMENT

NAVAL RESEARf:H LApnTRATORT
ATMOSPHERIC PHYSICS RANCH

MAR INE AT7MO SPHRRIC RESE ARCH STATION
SAN NICOLAS ISLANT , CAL-IFORNIA

* o*MTERDMETFORT( UGICAL_ DATAAsdoA

RUN NUMNIES; 7904V500 PRINT DATE; IT JUN 1980
START TIME; 9: 1:30 PST DATA SAMPLING SATE (ALL EI-ANNOI SI; t/Mon
END IME; 5:31:40 PSI DATA AVERAGING PERIOD; 3(1 Min
START DATEi 4 R~y 197/9 (DAY 1240 NOMFNrAA( RE TOILPER I(EVE, 2-t 1(405 I EVEI

"ANAL-OG CHANNEL. RAW DATA (AVERAGE VOLT:

NoT No11 o.0 No03 No .14 'oh9NoI No.17 N o INo(.
VOLT .SEE.A TEMPOP.DRX. I TEMP.STRL(C.2 DFOW P01M DOW POINT? WIND SPEP1oT WIND SPEED? A PR K. YO SAL WOINT DI R

.20 110 at .0 01 5.124 5.1 12 1.9 IT) 90WP .601 -0J.003 6

No IT N.1 N.? No.013 No.14 No. 11, N-o.16 No."I
I"1C I' TEMP111 Ar FRE QUENCY AT: VOl lACE MANlA'.. FtlAG 7, RO PEE. S PARE A SP ARE VOLT MEL _ .0I'

3.705 3,.B47 2.919 1II1.09 1 0 .0on 1 0 ,001 a01 a, .67n

" DILITNI CHANNEFL RAW DATA (RYCRACFTI ESCARPMENT DATR, EIE' IITAIRATIUN ANT WINS) SEr.: ESl:SOPRNT CORRELIVN'i.

No I No. VENITND NERR UIPWIND LAND DPIETAT O~p~lEIAt ", IA(. (rSA( ( t L, ,I,

AIR TLAP.I A IR TEMP.? HEIGH T/LENT _ AH9Pee looin e~lo (Vloc n.0
TA1l 121779 1421 T?260 7.1 49 -0.1109 0.F .0 TYT0 4

" SYSTEM HOSEKEEPING PARAMETERS TRANSLATED INTO ENGINEERING UNAIlS;

MANUIAL EL AG ERRITS COUNT DATA PtAE VOnLT.REF .EV SOOT SEE.1 .0V ?PRO, REF 0Ev AC VPLT FLUX SC FRFO ELUD A C VcJLTAL.E EL F(REQUF NLY
(N o.snan4) (No'novonn) (No.cn( A(No .).1105"I Pt(Ro .c.OFV (N.T,0020( (No I!W) IN o.)THo(I LAl I Y

0 V 10 so a 01 0 0 (12t. 2 150

K OPEI RVED MICROHETEORO(OGICA_ PARPTEEO (INTCLUDING THF. ABOVE CT.AND EXCARPMEST COARECTIDNS, TRASYLL INTO ENrlINiLLINI. coIlS.

AIR TEMP.T WIND SPPEDI DEW POINTI TEHP.STSGC.I RIND DIR . IAR.PkES.l1,K T RSAE. iI' W 4 LP "VNERO R TEMP
(Cl~os (e~r/ec Celoo'csl (RR.o-M23 (Deq.Truel cMolar cAT/,( c~l L RcIn)

II? 3.84 ID.2R No DATA 347.5 1019.99 B.SL D (.35 2878

AT' TMP.? WINS1 SPEED?2 DEW POINT? TEMP.STRVC.2 TIDE TROtLL P4AR.PREX.?
L ,esI'nc (Me er/sec( e (CK90N Te1.oM-?/30 (iYPteP MULl (Milliccar)

12.206 3.6S 10.191 NO D ATA O'T 1 0 16 YR

oCAI CVI ATED MICROMEIEfIROLOCICAL T'ASAHETTRD;

HIR 21 POI.TEMP.1 XIR.TFMRP.1I V.PTEM. AOSHUID.0. RE.TTJID,1. 1XPEC.NUMID.I VAO'.PRFS I SOVA-PNS I1EIN~

'ito'nl Cplocco (CelocT Te~cN TPq/"p30 (PePNODI (R 0 /Kg1 (clo,r( LM100b.,I cKYoo, oM23)
18.35 1? 357 13.5115 13.095 9.519E-03 90.10 7.7TE- 12.539 14 71 NO 067

HEI9MT, )7? POT.IEMP. VTIRTEMP.? V.POT.TPMP.2 RODMULMID.? REETTUMID.? SPEC HUNID.? YAP FRED S 5 AT PRED.? AEE.INDFV
Netlerol (CenI o (Celsos-T- lscn (Kg/nil) (Pereo cKq/RqI (

M
(ilibar) L lloa' l Rl oP 2-3)

'.1 1.390 13.59? 13.683 Y F44D A56.5 E TOR4E-TI 12 439 14 38 Nil 0410

oCONPONUED PEIIW

PRINT DATE: It TON 190)
ROIN NUPEFR; 7YYS5190 M4ARINE DUREACE L AYER DAT A DAMPLING NATE (A' L rHANNi Lt-); c-M-~
START7 TIME; 5: 1:30 TP NR MECROMETFYROLOCT D ATA AVERAGING PERIOD: 31) Mon
START DATE; 4 May 1979 (DRY 124) vAN NICOLAS ISqLAND, CAltN rETMENELA~t(RE; (-ILPEFR I EVEL, 2'cOWER I EVEi

*PROFILE CAL-CULATIONS PAVED, ON ABOVE OPJSERVEG AND) CNL.CULATED VALUES L(SINGER,1973):

FLULX PARAMETERS; PRTI It C SI L
----STAT;TI ITO ... . (-UPDON _SCALINGPARANETFOX_ _PARTIA. DERTVATISES LoNlCR ITH YEISHTc

CRAD.RICNARDSON NUMPIER MOME NT(M ELOX FRICTION VET OCITO GENERA. FORHSDN/DZ= GENERA. FORM 'N SL.PL=

-0.064 AT GMIA -?.33EL-D? I.374E-OI (Ioz-)I/2 19NI7

GEOMETRIC MEAN HEIGHT NILMIDITS FLUTX SrALING SPECTOUJMD. N:6OIND 1.T'TTT IP/SeT .49 PE 1M'oo'o
(Meter) GMR~I/I.7Il)/? KR/e z7 (QEqHEICTT LM.er0nI oZnHCIGIT (M) Vr e o'

7/L NT GMN L AT.HEATI FLOW
-0. a77 TW."tto/o? SCA.ING POT, TEMP. NoSTEC.NUMIDITY (55/00) N 'I'IM LMI DIT '1 q.N"1

?.97E 01a, ~ oD Z;NEIGHT I PIer TH OOL I 'M) e7A

7/1. A
T 

IT METOFRS -D05ED SH/DZ -R .?E-06 "S~t-15
-0. 059 IN.HEAT EL LV S SLIE -1 07 3

T aot t/n2)
7/C At 11 I .22E 00a ROUGHNESS LENGTH NPOT TEIMP INlonI MPOT TEMPRenL
-T 19 Petnn 71NE 7 bAT (Pte .1 1.EI(T 9M Ye-1 SA,

SRI1 AND' SOLAR RENT FEVOX ITIHE-O, OPT/I-Z -F 'o ONPISI?
7/I. At7. 22 c.ttI/pY PlR I~ TIE " WO VT0,
I 0 54 P, R2F TOa

DRAG COPE. AT IDI METERS NOTT STRO1. oM 2:3
MOIN IN -1 -LIoIOI I H 101A1 HRAT PUDGET FILIIT I DYocrnnor, lennI 11N "1O M _1 Ae-R

-I I,94E 02 3 9RE TII (12' SLOIT-NP PAIR

PSI! AT I' 0 ?AOYTV1 ROWER" RAT
P ST AT T 1 9.TT' In. _

P "IZ AT 7T 1 0 96149495 0141
PYI2 AT IT" T10443R

*,0RNAL CONSTARTS M'SCIELCRNE coY

J119 WARMAR T.RAVITATIIUN PROP 11 P PROFITE F UT X RUEk
InN STANTI A rCEL lrT ( IlONTO PRR ONDTL TUR.SCHMIDT SIR HEAT M OISTURE AIR DENSITYP
I N, '"1,tI (RN 21 NI(mpPPR NI PR TR7ANSE O EE TRANTIP COPE IR Q/n311
Vt 4 9 799 e:I I 74 IT.74 1.2-3 I30T 1 2392

f* 'NEPAl NOTol AIR OPI IEI IC HEAT
Arc-.crp I ,, "%N,-lId For, :-~r.n r, oF Proflp 11.,. and/or Paitoi Derooatooe (j111" X.qEe

C_. ctI.to .rv % c IDNCI.oI oR ? .4161T. 02

TN HI ' 0/- t~ 1410 C'! WATEFR LoTRENT VAr
PI F -P1? o/ OA W., (I111.1 ,Wq)

*CONTINUED ON NEST PAGO 174



RUN NUMBER: 79150405n0 MARINE SURFACE LATER PRINT DATE; 11 JUN 1980
S TART TIRME: 5. I : 30 PSI NRL MICN)1METEI)ROLDGT DA TA S AMPLING RATE (AIL L HANNILS): 4/Mic
START DATE: 4 May 1979 (DAT 124) SAN IN IC OAS ISLAND, CA' DATA AVERAG ING PER IOD: 30 M in

AESTIMATED NICROMETETROOICAL PARAiiETERS AT TEN METERS:

AIR TEMP. WIND SPEEPn DEW POINT TEMP.STR0UC. BARPFRES. BULK UT TEMP AIR-UWT TEMP POT-UWT TEMP TIP-UT TEMP V,POT-UT TEMP
GCetsius) )Mener/se) (Celsius) (Kel. M-Y/31 Mit) "elsus) IFKelwin) (Kevin) I(elIvin) (Kel vin)

12.255 3.6 7 10.16 NO DATA 1016,819- 13.355l -lIE)1 -1., ) 0.220 0.32 6

HEIGHT POT-TEMP, VIR.TEMP. V.POT.TEMP. AES HUMID. REL.HE('MID. SPECATMID. YAP.PRES,.) S.VAE.PRES. REE.INDES
(Meters) ICeIs L.s) ( Cel.s) (Clsu) (Eg/e3 (Percent ) (Eq/n,. (MTil IbarNs ' (Mlibar%) (Ke1.nR -2/3)
01.11 12.;'z .'353 13.583 (3.61 9.45E-0 a 87 .13 7.65IE-l.0 (2.451 1 4.31 6 NO DA TA

II 9111K AERODYNAMIC CAL CULATIONS BASED ON AROVE ESTIMATES VA' UES AT TEN METERS (ERIEHE ET Al 1976);

INEEFRRED E1 (IX PARAMETEJRS INEERRED IHEERRE)1) NEON VERTICAL

S T ABILITY (_~UP,- .DOWN) 5CR' INC PARAMETERS VFIlOCIT Y COVARIANCE MISCE).).ANEOUS

TRAD.RICHARSN NUMNER MOMENTUM PLUS ERICTION YE' OCITY WITH LONG..VE(.OCITT AIR, DENSITY
(Stable,-i)Cstable (NI/ 2) (Mters/seE)N (M e/sec) (K'/i31

-0.701 AT GMH -1.45E-02 1. 085E-0l -1.176E-l2 1.235

GCOAETRIC MEAN HEIGHT HUMIDITY EL((S SCALING SPEC HUMID. WITH AEIS, HUMIDITY AIR SPECIFIC MEAT

(Me te'r) GMH-l2Iel2(l/2 (XKg/s~ eI (Eq/Kg) (Hence Kg/se .3) ITa ./ K Eel1.)
12.5 9 I .9AE-05 -7.917E-05 I. OSIE-1 2 .E5 02

Z/L AT GMH LAT.HEAT E..US SCAT INC POT.TEMP. WITH POT TEMRERATURE WATER LAT.HEFAT SAP.
-0.753 (Watts/r.2 (KIL.) (Me t er Xelsec (ITcaI./iKg)

2,62E oI -4.965E-O2 5 .38 4E-03 5 .9 03 E 05
7/1L AT 10 METERSI
-0a. 580 SPN.HEAT PLUS ROUGHNESS LENGTH VAP.PRES.AT WT LEVEL

(Wdtsa 2 (Me.)I (Rlia,
MONIN-OBURHOY LENGTH 6.73E IS 2895E-07 15.393

-I.726E 01 SK ANT SOARNAT FLUX DRAG COTEAT 10 METERSASUMDT TLEL

(Ran ne/el) ID ...... nlI*-( (Kg/rt3(
8.82F SD a.723E-04 1.1640-I?

TOTAL HEAT BUDGET E( UT PAR .PRES.AT WT LEVEL
(Watts/nt?) (Millibar)
4.IRE 01 Lot10.19

EOWPIN RATIO
( no unts)
0.257

" MEASUREMENT ERROR ANALYSIS OP PARAMETERS LISTED IN PERCENT MEAN EIRGOR AS COMP UTED PROM CONSTITUE NT MEASUREMENT ACCURACIES.
TOP ROW ARE PROPFILE ERROR VALUES AND BO0TTOM ROW ARE BULK AERODYTN ARIC E RROR VALUES. ALL YALUES ARE A PPRO I MATE AND ARE or"

GR ADRlCH. Z/t MOMENTUM LAT.H/AT SEN.HEAT SKY RAY. TOTAL HEAT BOWEN FRICTION SCISPEC SCL.PST. ROUGH. DRAG

NO.AT GM4H AT ION PLUS PIUS ELUX ELUX FLUS RATIO VE LOC ITIY HUMIDITY TEMP. I ENUTH COPE.

2075 2071 1365 IR2% 182% (35 136X 35Z 685 (141 1(4X 88x 1365

ISIS I80% 46% 465 1185 1llS 34% 154% 23% 6914 (31% 4354 405

e CONTINUED BELOW

RU4 NUMNER: 790504 0501 MARINE SURPACE LATER PRINT DATE; I I JUN 1980
START TIME: 5: 1:30 PST NIRL mlC RnMETET'ROLSCT DA TA S AMPLI .G RATE TALL CHANNELS): 6/MIs
.TART DATE: 4 May 1979 (DAY 124) SMN NCLAS IS: ANT), CAT DATA AVERAGING PER IOD : 3T M"

" COMPOSIT E P ROPI. P AND FlSM AERODYNAMIC DERIVED PARAMfTER YAL)(EF WEIGHTED AT, A FUNCTION OE THE APOVE RESPECTIVE IEASTTY)ENT ERRORS
WITH T HE LOWER Lt'M IT OP T HE C ORRESPOITING MEASUREMENT UNC ERTAINTY INDICATE D I N I 1:

PLUS PARAMETERS
STAPn ITY lc.UP,--DC1WN) SCAIING PARAMETERS

CRAD.RICMARDSON NUMNIER MOMENTUM PLUS PAICTIO.N VElOCITY
)*-Stable,---UnstWIe (Nt/el) (Meters/seE)
o.,41 11.1101 AT GM') -1 .6E-02 I6.IE-Ql 1.t100-0 16,.0-oI)

GEOMETRIC MEAN HEIGHT HUMIDITY PLUS SCALING ',PEC.RSM(D.
(Meter) GMH-.)l1C1/l lXg/sen PIP(g/g
12.99 1I09E-05 IR.IE-061 -7,614-T 3I-S

7/L AT GMM LAT.HEAT ELUX 5CR' INC POT. TEMP.
-0.439 1o 02) (Wltts/elT21s

2.'69?E01 1.IE*SII -?69C-3 1- ; 2 OE-021
7/L AT 10 METERS
-0.338 15.5?) SENREFAT PLUS ROUGHNESS LERTYM7

(Wa-t "Ts/ (Meters
M1ONIN-OBURMOY LENGTH 4R.NRE I0 I3.SEiSII 8 2R3E-D7 (6.0)-OS)
(Meters;)a
-P.962KI SKY ANt) SOLAR NEAT PIUX DRAG Cn1E NT TI METERS

W Itttv /eM2( (Meters)
082 RI 0S 12.RP5III1 I InT> 01 14.1K-O4)

TOTAL HEAT B))ODGET PLUS
(W atts/IFc)
MIR4E It (3.OE-10II

BOWEN RATIO

.1'93 10.19

* GT(ERRREE( BEFTWEEN THE PROPILF AND BULR AERODYNIAMIC DRIVES PARASEITERi VA' (85S AS; COMP'UTET VIA THE STANDARD DEVITION FROM EITHER TiN
ABSPR DWEIGHTED COMPOSITE VALUE OR MEVASURPMRNT UNCERTAINTY VALUE (WHICH (VER ABSOLUTE VALLUE IST (ARGER). AL)I VAL)TES ARE
!nTRD I N PER CENT DIEFER ENMCE AN D AR F*.r-!

CAT "Ir:4 1/" MOMcNTUM LAT.HFEAl SEN.HERT SET RAT TOTAl MEAT BOWls FRICTION SCI ISPEFC SUL.PnT. RT1:(CN4 DRAG
ATA JIM At tT RUS ELU Elx lux EU EL uR R AtO VEt (I) I TT HUNMTSIT

5  
TIME. I EIi ((T IEF

FIt ex1 MSZ MS M T 3% bET IRY 65 79X IS% C

'75



MADINE SURFACE LAYER HMICROMFTEOSOLOGICAL EXPENINENT

AT MOSP HER IC PH4YSICS BRANCH
MARINE AMOSPFRI REERHNSTATION

SAN NICOLAS ISLAND, CA' IFORNIA

. . 0 MICRT)METEOROLOGICAL DATA . .S

RUN ROMPER; 7905040530 PRINT DATEi it JUN 1980
START lIME: ',:31:50 P50 DATA SAMPLING RATE ( AL L CHANNELS): 6/Min
(Nn TrtE: 6: 21 IaS DATA AVERAGING PERIOD: 30 Kin,

START TATE: 4 flop 1959 (IDRY 1/4) NOMPOC) ATURE: I'UPPFR LEVEL, ?-LOWER LEVEL

ANA[. OG t IANNI I RAW DAT A (AVE RAUP VTL):

90.0U N. " No .a. N.0,3 No.04 No.015 No.,06 NoD?7 "o.08 N..09
611 1 0I'l8 A IM STEVE) TRPTU. DE U00 DWPINT WIN SPEEDI WIN SPEED2 BAR PREE ST2 SKRAD. W IND DIN.
-?605 0.00IT 0.eV) .162 W.147 1.837 0.800o 5.06 3 0.0 26 5.670

No. It) n..I2 N-1,1 No-1
3  

No.04 No.05 No .16 No.07
PERK. AT I EiMP Ai FEQUENCY AC t)TAGE MANUA, FLAG ZERIT SEV. SPARE A SPRE B VOILT. SEER

A 07 3.1349 n 19 006 0.00 111 0. 0 1 0.0 1 6.465

DiE):ITV. CHANNvi RAW DATA (AVERAGE): ESCARPMENT DATA, EIE).D CAL-114RATION AND WINE SPEED) ESCARPMNN CORRECTIONS:

No) N:.UPWIND REAR UPWIND Lo.RP EPIECAL Up7ECA. WT ELFCAL WSlE C WT;PEC

P40 I 4 T1.2 AIR TLMP.3 FIGNT/)NGTH PATHMtr) (VolIts) (Volts ( Volt1s)I (Co e Ff.)I (Cce ff. 1
1411 22 329 2422 024204 0.2116 61 -0.009 0.000 0.000 0.991 0 .947

o SY TLM HIIJSER(EPTINC PRA1 TEDSj TRANSLATES ONTO ENGINEEDING UNITS:

OTNtfAL f) AC ERROR COUNT DATA PATE VOLT RIFF .DEV VTILT.RFF.DEV ZERO REE.DEY AC VOLTEFLUS AC EREQ.FLUX AC VOLTAGE AC FREQUENCY
No.):. I, (No..ca...l) (Nosoonsl% A100. ).ODSV) IPBENo).005V) (No..012V) (No. )5TT (No.00Hz) (VAC) LEEo)

oo ITu0 0 0 15. 59.85

1o GESERIJEO ME2CROM TOR.OG I.A. P0059' TESS (INCLUDING THE AROVE CA) , AND L1SCARPMF'NT CORRECTIONS) TRANSLATED INTO ENGINEEFRING UNITE:

AIR IS,'P.) WIND SPEEG, TED WPO2002 TPHP1.TSORL.0 WIND 1)o R, RAR.PREE.I SRT SAD. BUL K AT TEMP REFAR AIR TEMP
(Elbs Me r/sec) ( _)lsoS )R,RK -2,3) )Do.Troe.) (MilliberT (Watt/n?:) (Celsoos) (KEeIoin(

12-333 ITS5 001.52 NO OATA 337.8 0016.08 - 3.6S7P 00 13.3%7 285.536

AI0 TEM.? WINDl SPEED? DEP PO1002 IEMP.STRUC.2 TIDE TAFILE BREPREE.,?
017sos (tell/so, e )CI E os,o. )KeI xM-2/3) (Meter, MSL) (MoilobarO1

(345 3.40 1 203 NT DATA 0.04 0007.2,8

o CALf))) AYE)) 41C0))ETETnROLOCICAL PARAOE TERS:

HIH,) POT.TLMP.1 VIR.TEMP.0 V.POT,TEtAP.I ARSHMUMID.I REL.HUNOD.1 SPEC.HUHID.I VAO.RE.I S.VAR.PRES.1 REF.IWDET I
'Htoo )C1lIUS (CR1630) (CeloIos I-> /n (P.rcet (Eq/SN) (Nollibar) (Millibar) (E.D.wM-2/31
(RT 250 0.92 13.7 I63-03 886 7.9-3 02.730 14.369 NO DATA

P)1E.HT, 72 PTT.3FMP.2 V)R.T(MP.2 V.POT.TPNP.2 AB.S.T(OMID.T REE.HUNID.? SPEC.HURID.2 VAP.PRES.? S.VAP.PREE.D REFIDEE P
)Mtr: IesuT (C.1_oo) (Celss (Eq/nT) ( Percent) )RqtKq) (M4o1llobar) (Mlillo~ar) (EeI.oM-/
92 0.5119 03.764 03.8S4 9.574E-0 87.72 7.75117-03 02.617 04.466 HO DATA

oCO)NIONOES BFlOW

PRINT DATE: it JUN 0980
RU) J NUMPFR: 79050)4053 0 MAR INE SUREAGE LAYER DATA SAMPLENT RATE ( ALL CHANNELS): 6/Min
START TIME: 5:30:50 PST NRL AICRONFTEORDLDGTY DAT A AVERAGING PERIOD) 30 M-M
STIART DATE: 4 TMay 1979 (DAT 124) SAN NICOLAS ISLAND, CAL NOMENCLATURE: IOUPPPR I EVEL, 2-LUWFR LEVEL

v PROPOILE CAIlCULATIONS BASED ON AR4OVE OBSERVED AND CAL.CULATED VA) US (BUSINGER,1973(:

PLUG 'IARAMETERS PROPS) E SLOPES

STARr) ITT )o- -- DOWN) SCAl.ING PARARIETERE PARTIAl DERIVATIVES )t-INCR.AITN HEIGHT)

CRD.R(II-,AODSTN NURER MOMt'NTUA FLUX FRICTION VEl.OCITY GENERA) FORM:DN/D2- GENERA. FOSN:'N'SLOPE-

n 21 AT GMH, -1 0 E-OIt 9. OFl-OI?. ()212)l tNI-N120

ET M ETRIE HORN HEIGCHT HUIITY PLOT SCALING SPEC.HURD. N:WIND SPEED (fl/see) N-WIND SPEED (fl/SNOT
(MR'ter) GMH4IZO-Z')I/T I (q/src It? ()Kq/Rq ) Z-HEIGHT (Meters) i-HEIGHT (M) Vert.Alos
25.59 9.000-Tb -R.000t_0 DWS/DT- 2O0lS-DO P SI-PSI)

7/1.All MH Lt;I1ATF01AS SLOPE-. 4. 39E00

U.236 (W. s/t2I SCA'LING POT. TEMP. N-SPEC.HUMIDITT IKq/Rq) NoSPECKMUMIDITY O(g/ER.)
?IE 00I (ITeIoin) 2-HEIGH4T (Meters) ZHEIGWT (MI Vert.Aoit

1/L AT 10 MI TERS To.0o0E- 03 DSH/DZ- -8,9F-06 PSIIOPEIS
-0I1TP !;EN. HEAT PEITIl SN SLOPE- -6.760 03

-,AT ZI 9.12E0S ROUGHNESS LENGTH NPEM.Root N-POT.TEKP.IR.lisn)
-. T( (Mtr)ZHE IGHT ( Mters) ZoHEIGHT (H) Verlt.Aol-

TY AND SOLAR HEAT PLUX 4.73EO E PT/Z -89SF-S 5P
1/1 AT 1,3 (Watts/n?.) PIE SLOPE- -6.76E 0I
O 1267 3.62E SOa

DRAGCOEF , AT 10 METERS N:LnTEMP.8TN UC.OKoN-. '30
MONTO U(Il)lTV ((05TH IOTA) HE AT P4UDGEI ELO)S ED )l i.sIt-)ss 2-HEIGHT I erV.t.4w11
I,.eters, (W ats%/"? P.003)I PSI-NONE
- 5040 1T9PI CT2 SLOPE-NO DATA

P' 1 Al /0', 0 .6 09)8 P11 %1 OWER PATIO
P:T I AT n?.969 (on 'It,
ESO/ AT 22,'I 04(55Z.1 0.041

PS)?; AT 72 =5IT25!,627

* 5(NIp5I CONSTANTS. MSCELLANEOS

SlIM ROTRN RITATIN PRIIPILE PROFO'T F BULE F0(5
,,INSTANT AT0C IA EMATION I UR4 P RANDY) 1 0 E)(.SCMIDT SEN HEO4T mOIS6TURE AIR DIENSITY
'N ,:n. , :. I 'flSPI') R)IPIRTN R MMPER TRANSF.CIPF. TRANSE.COFF. lXg/ " 1
0 4 9.79*J)3 0.74 0.74 a.92fE-03 I .32E13s 1.23411

* toEat I)t, AIN SPECIFIC HEAT
A, '"a. y LItItdt1o PoCCp fOr ... s nn fO Profole Slope and/or Part-1 De(aoc ITca/g ""N K.J.)

Lo Itt n- -oo, otd by Psrin o .41.K 02

SRIl S4> o i .00-I Eq WATER LATHEAT YAP.
PTE PTR o/. DRDe." (I~cai./Rg(

5.90 30 05

eCONTINUES ON NWXT PAGE 176



RUN NUMBER: 7905040530 MARINE SURFACE LAYER PR INT DATE: 1I JUN 1980
STR 5IM:':31:t50 PSL MICROMETE)TROLOGY DATA SAMPLING RATE (ALL CHANNELS): h/Min

START DA TE: 4 M) 1 979 T(DAT 124) SAN NICOLAS ISLAND, CAI, DATA AOVERAGING PERIOD: 30 Nun

ESTIM4ATED MICROMETEOROLOGICAL PARAMETERS AT TEN METERSt

AIR TEMP. MIND SPEED DEW POINT TEMP STRUC. BAR.PRES. BUJLK MT TEMP AIR-UT TEMP POT-MT TEMP VIR-WT TEMP V.:OT-WT TEMP

(Celsius) (Meter/see) (Celsius) K )ReI-?/3)I (N&ilIib I (Celnus) I Slm) (evn (K.]-i) (ReIcin)
12.408 3.45 10.37 NO0 DATA 1017.18 13.357 -40.9491 -R.R51 0,398 .49 6

HEIGH4T POT.TEMP. VIR.TEMP, V.POT.TFMP. AbS.HUMID. RE .HUMID. SPECHUMID. VAP.PREX. OVAP.PRES. REF.INDEX
(Me ters) (Celsi s) (Clis (Celsius) (Kq/nJ) (Percent) (Kqkq) (Mhilibar.) )Milhubsrs) )Re.tM-2/3)
1 0.'0 1 2.5 a6 13.7553 13.853 9.585E-03 87 .3 9 7,760E-_03 1 2. 632 1 4.455 NOI DATIA

*BUlK AERODYNAMIC CALCULATIONS BASED ON AROVE ESTIMATED VA) UES AT TEN METERS (FRIEHFECT A).,197R(:

INF ERRED FLUX PARAM4ETERS I NFER RED INFERRED REAR VERTICAL

STABILITY _(-UP,-DWN) SCALIN G PARAMETERS VElOCITYCOVARIANCE MISCELLANEOUS

GRAR.RICHAROSON NUMRER MOMkNTUM FLUX FRICTION VE).OCITT WITH LONG' VEL.OCITT AIR DENSIY
)urStable,.-.Uns1.bln) T/ nJ) MR.t.rs /sec) (MeterT /ne2 (KEq/t.3)
0 .755 AT GM)) -1.26E- 02 1. I1JE-01 -1.024E-02J 1.2 351

GEOMETRIC MEAN HEIGHT HUMIDITT FLUX SCALING SPEC.HUMID. WITH ABS. HUMIDITY AIR SPECIFIC HEAT
(Meter)I GM H=)2Z J*)I/ 2 (Eq/sec mnT)X lIgKg) (Meter Mg/sec m3) (ITCNX./Eg Eel.)
12.99 9.40E-06 -7.523E-05 9 .40E -06 2 .4166E 02

Z/L AT GM)) LAT.HEAT FLUX SCAL.ING POT.TEMP, WITH POT.TEMPERATURE MATER LAT.HEAT YAP.
-0. 81 to(Wtts/-2 (Relninl (Meter Eel./see) ) ITc.I./Kg)

2,32/E2KG -4.650E-02 4.7 05E-13 5.90 E 05
?/L At 15 METERS
-0.6 3 SER.HEAT FLUX ROUGHNESS LENGTH VAP.PRES.AT MT LEVEL

(W.n.s/nm2) noetearat (Rillibar)I
MONIN-OBURHOV LENGTH 5.88E GO 1.472E-07 (5.411
(Meters)
-l.60HE X, SRY AND SOLAR HEAT FLUX DRAG COEF.AT I0 METERS AjS.HUM IDAT MT LEVEL

Waltts /m2) (Onnensitoeleu) )Eg/t3)I
-3.62E IS R.SRIF-54 1.165E-02

TOTAL HEAT BUDGET ELlIS BAR PRES.AT MT LEVEL
IWatnIs /.t) (Nil(libar)
2.55E 01 1018.38

BOMEN RATIO

- MEASUREMENT ERROR ANAL.YSIS OF PARAMETERS LISTED IN PERCENT MEANNERROR AS COMP UTED FROM CONSTITUENT MEASUREMEFNT AC"CURACIE .T OP ROW ARE PROFILE ERROR VALUES AND BOTTOM ROW ARE BULK AERODYNAMI C ERR OR VALUES. ALL VALUES ARE APPROX IMATE AND ARE t-:

CR AD.BICN. 2/L MOMENTUM LAT.HEAT SEN.HEAT SKT RAX. TOTAL HEAT BOWEN FRICTION XCL.SPEC SCL.POT. ROUGH, DRAG
NO.AT CMH AT 1GM FLUX FLIT ELUX FLUX FLUX RATIO VELOCITT HUMIDITY TEMP. LENGTH C OEF.

2821% 282% 243% 252% 252z 24% 2101 504Z 1211 131Z 131X 141Z 2432

189% 1891 46% 47% 117% 24% 40% 164% 23Z 70% 140% 43% 40%

-CONTINUES BELOW

RUN NUMBER: 7905040530 MARINE SUR FATE LATER PRINT DATE: 11 JUN 1980
S T AT rf ME: 5:3 1 :50 FYiI NRL MI CROMETE(OOLDXY DA TA SAMPLING RATE (ALL CHANNE LS): b/Min
S TAR T DATE: 4 May 1979 (DAY 124) SAN NICOLAS ISLAND, CA- DATA AVERAGING PERIOD: 30 Kin

*COMPOnSITE PKOF((E AND B(IK AERODYNAMIC SERIVED PARAMETER VALUE WEIGHTE D As A FUNCTION OF TH4E ABOVE RESPECTIVE MEASUREMENT ERRORS
WITH THE LOWER LIMIT XE THE CORRESPXNSING M, ASURE MENT UNCERTAINTY INIIICATED I N I I:

FLUX PARAMETERS
START)1T It (.ULP1-DOWN) SCA) ING PARAMEPTERS

GRAD.RICNARDTGN NUMBER MOMENTUM FLUX FRICTION VELOCITY
(. _'tBe-Us~t (Nt/n2( Mtetes*c
-0.536 11.02) AT CM)) -1,23E-02 16,RE-021 9.9SE-G02 lACEF-OJI

GETINEhTRIC MEAN HEIGHT HUMIDITY PLOT SCALIN G S;PEC.HU)ID.
CK-ter) (7M))fZIEZ-')l/2 )Kq/sec .;') (Rq /Kq(
12.99y 9,.34E-06 [a XE-G61 -71.69SF-n5 13.817-I5I

7/L AT GMH LAT.HEAT FLUX SCA INC POT.TEMtP.
-0.1890 10.02) ,at1,,/ 2) (Ke lvin?

2,31E .I 2SEXI .2661E-RS 12.0E-QIl
I/L AT 10 METERS
-0.446 toR.J2 SENHEAT E LUK ROUGHNESS LENGTH

(W.t;t 1,2) Iltr)
MONIN-OBIIRNOV LENGTH 4 ,31E SO )3.RECG0I i,239E170 I .E-OSI

-2.2N2E SI SRY ANt) SOLAR HEAT FLUX DRAG COEF.AT 10 METERS
(Mat , 5/-0) (Meters )
3.621. SI 12.0r.011 9.o(7(-:14 14.DE-RHI

TTOTAL k4EAT BIIDGEX FLUX

BOWER RAT 00

DIFFERENCE BEGMEEN THE PROFILE AND BIILK AIRSDVNAMIC DERIVES) PARAMETER VAlUES AS CONRUTEDI VIA THE SYANS)ARD DEVIATION FROM EIGHER THE
ABOVE MRICGHTED CoM#PO)S IE VALORif R ME ASUREMENT UNCERTAINTY VALUE (WHI CH EVER ABSOLUTIE VALUE IS I AlGER) At l VALUES ARE
It OTER1 IN PERCEFNT DIFFIRENCE ANnI ARE .....-

G*RAD)RICH. Z/i MOM' NTUM LAT NEAT SFN.HEAT GRY RAU. TOTA' HEAT BOWUEN FRICTION SCL.SPEC SCLPOT. ROUGH DRAG
RTI.AT GMM At IRK FL USX FLO( X 1(I00 FLOG P LUSI RATIO VELOC ITY HE)MI PTI TEIMP. I ENGTH COEE.

T?l 507 2% .37 AlT BY 12% 595 6z 3% 72% alt /11

MN oF DATA 1) 177



MARINE SURFACE LAYER MICROMFrEOROLOGICAL EXPERIMENT

NAVAL RESEARCH LAbORATORY
ATIMOSPHERIC PHYSICS BRANCH

MARINE AT MOSPHEFRIC RESEARC'H STATION
SAN NICOLAX ISLAND, CAL IFURNIA

. . R ICMOMETEOROLUGICAL DAT At' . 5

RUN NURSER, 7915041600 PRINT SATE; Ii JUN 0980
START7 TIME: 6: 2:I0 PSI DAT SAMPLING RATE (AL L CHANNELS): b/Moo
END TIME.: 6:32:21 PRY DATA AVERAGING PE RIOD: "31 Mn
START DATE: 4 M ay 19 79 (DAY 124) NOMENCLATURE: IL(P)N (EVPL, 2-LUWER LEVEL

4ANAL.OG CHANNE-L RAW DATA (AVENAGE VIC):

No.0 N".0' N.0? N..03 No.04 No.05 No.06 No.07 No0 No.0
VOLT.REF.A TEMP.STNUC.I TFMP.STRUC.2 DEW POINTI DEW POINT? WIND SPEEDI WIND SPEED? EAN.PRKS.2 SKRA WIDI.
6.205 a1.001 0.001 5,0150 5 .133 1.5.62 1.455 5.097 0.189 6.?61

No.11 No.1 No.12 N.13 No.14 No.15 N..16 No.1 7RU LE72 ST Eg AC FREQUENCY A VOLTAGE MANUAI. FLAG ZERO REF. SPAREQ A SARE V VOT.NREE.S
310 3.860 2.519 0.0 a1 0.000 0.10 0.001 6.2111

.DICSITAL CHA1NEL RAW DATA (AVERAGE): ESCARPMENT DATA, FIE) S CALIRRATION AND RIND) SPEED ESCARPMENT CORRECTIONS:

Mi.1I No-2 UPWIND NEAR UPWIND (AND) DPIECAL DP?ECA. WTSECAL WSOIEC L452EC
AIR TEMP.I AI R TEMP.? HEIGHT/LENGTH PATH(Meters (Vol1s) (Volts) (Vol ts) (Coe ff.) (C.eff.)
1 411 12463i) 1422 125390 0.201 46 11.11D9 0.0 00 0.000 0.992 0. 9 4

. SYSTEM HOUSEKEEPING PAMALOETENS TRANSLATED INTO ENGINEERING UNITS:

MANUAL FLAG ERROR COUNT DAT A RASE VOLT.REFODE SULTREEDES ZE RO REE.DEY AC VOLTEFLUS AC ERESE' LUX AC VOLTAGE AC FREQUENCY
(No.sc anls) (No.scaos ) Iscsl A(N..505V( S-(N..SSSV( (No.).012V( (NoI.SY) I(No6lHo) (SAC: ( Ho)

0 a Iea S I U I a 115.2 b59.86

o OHbSERVED RICROMETEOROLOGICA!. PARAMETERS (INCLUDING THE AROSE CAL. AND ESCARPMENT CORRECTIONS) TRANSLATED INTO ENGINEERING UNITS:

AIR TEMOPO. WIND SPEEDI DEW POINTI TEMPSTRUC.I WIND DIR. RAR?.PRFS.I S NAD. SULK AT TEMP MEAN AIR TEMP
(Celsiu S) (MeTer/see) (Celsius) (Kel.oM-2/31 (DeQTrue) ) Mlli6.r I'/) ( t1 21 1Cel s Ius) "KeIuco)
t2.464 3.16 10.44 No DATA 357.9, 1 016.40 -2.63E 01 13.360 2.5.662

AIR TEMP.2 RIND SPEED? DEW.O PIT? TEMP.STRUC.2 TIDETANLE RAR.PREX.?
(Celsiu.s) (Me'er/ sec) (CeIsus (KeoM/3 (Me ter MDL) (Muillibar)
12,5.4 0 2.84 II.27 NO DATA -3 .0a5 1 017.49

o CALCULATED MICROMETEOROLOCICAL PARAMETERS:

HEIGHTI, 21 PO1.TERP,I VIR..TEMP.I V.O.EP.I ART.HUMID.I ME).HUMID.l SPEC.HUMID.I SAR.PNES.I S.SAR.PRES.I REF-INDES I
(Muter.) (Celsios (CeILuos) (Ce:1loos) )Kq/ro3) ('Percent) (Eq/Kg) (Mloar) (Millibar) )KeI.sM- 2/3)
18.35 1 2.644 13.817 13.99? 9.615E-03 8 7.43 7 .792E -03 (2.674 1 4.49 7 NO DATIA

HEIGHT,?? PTEMP.? VIR.TEMP.? V.POT.TENP.2 ARS.HUMID.? RELN UMID.? SPEC.HUMID.2 VAP.PRES.2 S.YAP.PRER,? REF.INORS/
(Mtrs) (Celius) Clos (Celsuos) LKq/tt3) I(Percet) (E/g Mlar) (r( Kev-/3

9.20 12.630 1388 1.6 9,7-3 8.0 7.707E-03 12.548 14.585 NO DATA

o CONTINUED REL)T(J

PRINT DATE: It SUN 1980
RUN NUR: 790504061 MARINE SURFACE LAYER DATA SAMPLING RATE (ALL CHANNELS): 6/Moo

SITART TOIME: 6: 2 :IU PIT gAL MICROMETEOROLOG Y DATA AVERAGI NG PERIOD: 30 MisI'ART DATE: 4 Nap 1979 (DAY 124) SAN NICOLAS IS) AND, CAL NOMENCLATUR E: I-UPPER LEVEL, 2 LOWIER LEVEL

* P.. r CAl-CULATIONS BASED ON AROSE OBSERVED AND CA) CULATED VA) USI )RUSINGER,1973(:

PLUS PARAMET I PROFILE SLOPES
STABILITY )t.UP ,-DOWN) SCM) ORG ... CTERO PANTIR) DERIVATIVES (--INCR.'WITH HEIGHT)

TRAD.RICHARDSON NUAER MOMENTUM FLUX FRICTION VELOCITY GENE RA. FORM:DN/D2- GENERA. F ORM: 'N'SLOPE-
I r'Sable'-._Un statII (NT/it) (Meters/set I (NI-N2(1I ) TI/ 1 2( I(L nZI- PSII-(l5.22-PSI))/
0.187 AT AMN -5.37E-03 6.594E-02" )1e2)1/3 INIt-NI

GEOMETRIC MEAN HEIGHT HUMIDITY FLUX SCALING SPEC.HUND. NWIND SPPED IS/sec) N-WIND SPEED LM/s-c
(MetIer ) GMH.LzltZ?)I/2 ,Kgsec it) (Eq/Ego Z:WNKIGHT (Meters) 2-HEIGHT (M) Vero Ants
12.99 -2.44K-fib 2.994E-05 DWS/X? 2.44E0 psi-PIl

AS SPE" 6.07E 00
/L AT CR8 LAT.HEAT EL))X
0.192 (AWIts/I R 2CA) ING POT. TEMP. N:SPEC.HUMID1TY.(Kg/Kg) N-SPEC.HUNIDITT (Kg/I(g)

-6.0CC 0 0 OKeu "n) 2-HEIGHT (Metrs Z-HEIGRT (M) VernA.o'
2/L AT 05 METERS 4.754E-03 DSN/I?- 9.5RF-06 PSI-PS12
6. 148 SEN.HEAT FLUIX SN bLOPE" 1.91t D4

(Rattis/ii?)
?/Lp AS 21 -3.92K- aI ROU(GHNESS LENGTH N-POT.TEMP.(Keloon) N:POT.TEMP.)Keluon)
0. 7? (Meters) 2-HEIGHT (Meters) 2-HEIGHT (M) Sept Amo

RKY AND ROLAR NEAT FLUX 4.146K-Il DPT/IZ- I .52E -03 PSI-!PSI?
7/L AT 72( IRtsi( PIK SLOPK - I .14E 02
0. ,36 -2.63K D

DRAG COKE. AT II METERS NSTIE MP.STRUC.(KiM-2/3)
MONIN-OBUKNOV LENGTH TOTAL NEAT BUDGET PLUS L~no in'es" 2-HIGHT(TSetAo
(Meters (W"ts

7  

9 16.0-4 PSI-NONE
6.756E SI -3127t I) CT? SL OFEsNI DATA

PSI AT Z): -1.276476 ROWER RATIO
P81 AT ?2 -0639 97/7 (to unlit.)
PSI? AT 7l" -1.774 967 0.065
PSI2 AT 72- -0.864 834

it GfNERAL CONSTANTS: MISCELLANEOUS

VON KAR MAN GRAVITATION PROFILEF PROFILE RUIN SOLK
CONRY ANT ACCELERATION T U0. PRANDTL T UR.SC HMIDT SEN HEAT MO ISTURE AIR DENRITY
(No toits) O/sec 2) NUMBER NUMBER TRAN"SE.C(EE. TRANSE.COKE. (Kg/e2L3
0.4 9 .799 0.74 a0,74 0.9217-03 I.32F-03 2.2345

it GENERAL MOTkS: AIR SPECIFIC HEAT
NONE (h1Al./Kg KeI.T

2 .4167E 02

WATER LATHMEAT YAP.

I Te c 1./Kg)

*cmifmah 066 
iVT PACE 

178 
592E0



RUN NUMBER: 790504060 MARINE SURFACE LAYER PRINT DATE: II JUN 1980
START TIME: 6: 2:l PST HAL MICROMFTEOROLOGY DATA SAMPLING RATE (AlL CHANNELS): b/Mn
START DATE: 4 May 1979 (DAY 124) SAN NICOLAS ISLAND, CAL DATA AVERAGING PERIOD: 3S Min

*ESTIMATED MICROMFTEOROLOGICAI PARAMETERS AT TEN METERS:

AIR TEMP. SIND SPEED DEW POINT TEMP.STRUC. BAR.PRES. BULK ST TEMP AIR-ST TEMP P01-ST TEMP VIR-ST TEMP V.POT- TEE
5

(Celsus) (Meter/sec) (Celsius) (K(eI.wM-7/3) (M.Llib..) (Celsius) (Kelvin) (Kelvin) (Kelvin) (0e.v1m
12.531 2.96 10.29 NO DATA 1017.40 13.36. -0.829 -0.731 01511 0.609

HEIGHT POT.TFP. VIR.TFMP. U.POT.TFMP. ABS.HUMID. REL.HUMID. SPEC.HUMID. VAP.PRES, S.AP.PRES. REF.INDEX
(Meters) (Celsius) (Celsius) (Celsius) (Kg/n3) (Percent) (Kq/Kg) (Millibars) (Mullibars) (KeI.,M-2/3)
lo.0 12.629 13.871 13.969 9.529E-13 86.20 7.717E-03 12.564 14.575 NO DATA

OR K AFRODYNAMIC CAI CULATIONS BASED ON ABOVE ESTIMATED VALUES AT TEN METERS (FRIEHF ET A,1978):

INFERRED FLUX PARAMETERS INFERRED INFERRED MEAN VERTICAL
STABILITY (+.UP,-.DOWN) SCAING PARAMETERS VEICCITT COVARIANCE MISCELLANEOUS

GRAD.RICHARDSON NURSER MOMFNTUM FLUX FRICTION VELOCITY SITH LONG. VELOCITY AIR DENSITY
(+nStable,-.Unstable) (Nt/n2) IMeters/sec) (Meter?/sec2) (Kg/n3)
-1.196 AT G0M -8.79E-03 8.193E-02 -6.71 2F03 1.2349

GEOMETRIC MFAN HEIGHT HUMIDITY FLUX SCALING SPEC.HUMID. WITH ADS. HUMIDITY AIR SPECIFIC HEAT
(Meter) GMH-(ZICZ2)/2 (Kg/sec nY) (Kg/Kg) (Mete' Eq/sec t3) (ITca,/Kq Kel.)
1.99 8.OE-06 -7.925E-S S.OIEK-L/ 2.4167E 02

Z/L AT GAH LAT.HFAT FLUX SCALING POT.TEMP. WITH POT.TMPERATURE WATER LATHEAT SAP.
-. 272 (Wats/M2) (Relvin) (Meter Kels./e) (ITcal./Kg)

l.99E SI -4.793K-02 3.9ZAK-93 5.9023K RB

7/L AT 10 
METERS

-0.979 (4N.HFAT PLUS ROUGHNESS LENGTH VAP.PRES.AT WT LEVEL
(Watts/MY) (NetersD (Rillubar

RONIN-OBUKHOV LENGTH 4,9IE IS 1.229E-08 15.406
(Meters)

-l.021E 01 SKY ANS SOLAR HEAT FLUX DRAG COEFAT 1I METERS ASS.HUMID.AT ST LEVEL

(at I s/ ) mensinnles) Kg/M3)
-2.63C 01 Is190E-04 1.165K-02

TOTAL HEAT BUDGET FLIIX BAR.PRES.AT WT LEVEL
(Watts/.;,) (Mill ba)

-1.60E 00 1018.60

BOSEN RATIO
Inn units)
0.248

e MFASUREMFNT ERROR ANALYSIS OF PARAMETERS LISTE 0 IN PERCENT MFAN ERROR AS COMPUTED FROM CONSTITUENT MEASUREMENT ACCURACIES.
TOP ROW ARE PROFILE ERROR VALUES AND BOTTOM ROW ARE BULK AERODYNAMIC ERROR VALUES. ALL VALUES ARE APPROXIMATE AND ARE "nr-:

GRADRICH. Z/L MOMENTUM LATHEAT SEN.HEAT SKY RAY. TOTA. HFAT BOSEN FRICTION SCL.SPEC SCL.PDT. ROUGH. DRAG
NO.AT GRH AT tOM FLUX FLUX FLUX FLUX FLUX RATIO VELOCITY HUMIDITY TEMP. LENGTH COFF.

1342 2511 125Z lsox 146% a% 34% 326% 622 11% 83X 92% 125%

199% 19% 46% 47% 126% ex 22% 173% 23% 70% 149Z 43% 40%

C CONTINUED BELOW

RUN NUMBER: 7905040600 MARINE SURFACE LAYER PRINT DATE I1 JUN 1980
START TIME: 6: 2:19 PST NRL MICRORETEOROLOGY DATA SAMPLING RATE (AlL CHANNELS): b/Min
START DATE: 4 May 1979 (DAY 124) SAN NICOLAS ISLANS, CA

I  
DATA AVERAGING PERIOD: 30 Min

COMPOSITE PROFI)E AND BUK AFRODYNAMIC DERIVED PARAMETER VALUE WEIGHTFD AS A FUNCTION OF THE ABOVE RESPECTIVE MEASUREMENT ERRORS
RITH THE LOSER LIMIT OF THE CORRESPONDING MEASUREMENT UNCERTAINTY INDICATEn IN I 1:

FLUX PARAMETERS
STARILITY (.-UP,--DOSN) SCA.ING PARAMETERS

GRRD.RICHARDSON NURER MOMENTUM FLUX FRICTION VELOCITY
(-Rnable,-;Unstable) (Nt/n2) ('etrs/seT)
-0.430 1.1 2 AT GMH -7.50E-03 16.0E-021 7.762E-02 16.OE-02

rEOMETRIC MEAN HEIGHT HUMIDITY FLUX SCALING SPEC.HUMDO.
(Meter) GMHM(ZeZP)I/2 (Kq/sec ml) (Kg/Kg)
12.99 ,B.6E-S6 It .O-061 -3.89'F-05 13.OE-SD)

ZIL AT GSM LAT.HFAT FLUX SCAING POT.TEMP.
-. 6 1 0 .0 ) (Watts/M2) (Kelvin)

1.45E I1 I2P0E.O1 -I.410E-02 12.E-021
Z/L AT £9 METERS
-0.482 10.021 SEN.HEAT FLUX ROUGHNESS LENGTH

(Wattn/n2( (Meters)

MONIN-OBUKHOV LENGTH 2.44E I0 13.OI O0I 8.216E-09 (6.OE-05I
(Meters)
-2.076E o SRY ANn SOLAR HEAT FLUX DRAG COKE.AT 10 METERS

(Watts/n) (Metrs)
-2.63E I 12,IEvI1 8.431k-U4 14.RE-041

TOTAL HEAT BUDGET FLUX
(Wa. ts /"

7
)

-1.40E 41 13.11E+01I

BOSEN RATIO
(Rn units)
0.184 (0.11

e DIFFERENCE BETWEEN THE PROFILE AND BULK AERODYNAMIC DERIVED PARAMETER VALUES AS COMPUTED VIA THF STANDARD DEVIATION FROM EITHER THE
ABOVE WEIGHTFD COMPOSITZ VALUE OR MFASUREFNT UNCERTAINIY VALUE (WHICH FVFR ABSOLUTE VALUE IS IARGFR), ALL VALUES ARE
LTSTED IN PERCENT DIFFERENCE AND ARE ".ar-":

GRAD.RICH. Z/L MOMENTUM LAT.HEAT SEN.HEAT SKY RAD. TOTAI HEAT BOWEN FRICTION SCL.SPFC SCL.POT. RUUGH DRAG
NO.AT G11H AT IBM FLUX FLUX FLUX FLUX FLUX RATIO VELOCITY HUMIDITY TMP. I ENGTH COKF.

£522 t1s 32 75Z 99% Sx 532 522 Itl 14&% 137% i% t
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MARINE SURFACE LAYER NICNFIEEOROLOGIC). EXPERIMENT

NAVAL REARCH LABORATORY
AIMOSPHERIC PHYSIS BRANCH

MARINWE ATMOSPHERIC RESEARCH STATION
r'AN NI COLAS ISLAND, CA).IEORNIA

. . It . MICROMETEOROLICAL DATAw oc.

NUN NUMBERt 790a5 040630 PRINT DATE: II SUN 1960
S TAR T TIME: 6:30:30) pSI DATA SAMPLING RATE (AIL CHANNELS): 6/fNil
ENS TIME: 7; 2;40 PST DATA AVERAGING PERIOD 1 30 Mio
GIAN4T DATE: 4 May 1979? (DAY 124) NOMENCLATURE: l.LLPPER LEVFL, 2-LOWER LEVEL

0 ANAL-OG CHANNEL_ RAW DATA (AVERAGE DI)

No.00 No .0 No.0? N-.03 No.04 No.05 No.0 No. S.2 No.06A No.09
VOLT.NFF.A TFMP.STRUC,I TFMP.STRUC.2 DEW POINlO DEW POINT2 WIND SPEEitt WIND6SPEEDS B2 AR.PRES. SKY ND. WIND DIR.

6.20 101 0.001 5.164 5.165 .5 1. 06 . 0.361 6. 546

No.00 No.11 ".12 N.13 No.14 No.15 N.1 No7
SU LK R1 TYACREQUENCI AC VOLTAGE MANUAL FLAG ZERO REF. SPARE A SPARE B VOLT.REb

3.7)7 .027 25 19 0.3 aI a 01 a 1.0 a a 0111 6.0

o DIGITAL CHANNEL RAW DATA (AVERAGE): ESCARPMENT DATA, FIEL-D CAI IBRATION AND WINS SPEED ESCARPMENT CORRECTIONS:

No.0 Ni.:? UPWIND NEAR UPWIND LARD DPI/CAL DP2ECAL WTBFCAL WS'EC WS2EC
AIR TEMY.l AIR TENP.2 HE IGHT /LENGTH PATHIheters) (V o1ls (Volits) (V olTs) (C o f .) (Cce ff.)
1 4 11 1249103 04 21 027723 0,066 49 -0.00?9 .D 00. 0 DI D9 92 0 .951

ISYSTEM HOUSEKEEPING PARAMETERS TRANG;LATES INTO ENGINEERING UNITS:

MANUAL FLAG ERROR COUNT DATA DATE VULt.RF.DEV VOLT.OEEDEV TEND REF.lED AC QOLTEFLUX AC EREQE, LUX AC VOLTAGE AC FREQUENCY
(Noa.sca nsI) (No.sca n s I (Nicsl A ) (N.,) .05V) I)Noi.005XV) (No.).DR02U)(INo.)5V1 IN olI~ol (VACI IN,)1

0 I 1so 0 0 0 I a 1135.2 Z9.43

0&ObSEVED MICNUMFTEOROLOGIGA. PARAMETERS (INCLUDING THE. ANODE CAI AND ESCARPMENT CORRECTIONS) TRANSLATED INTO ENGINEERING UNITS:

AIR TEOIP.I WIND SPEED) DEW POINTI TEMPOSTRUC.) WI ND DIR. BAR.PRES.0 SET RAD. RULE AT TEMP MEAN AIR TEMP
(C elsi u%) I ee/e) (CeIlss K I:Io-S/3) (Deq.Tr.. Moa) (Watt/oT) (Celsiu) ".el4-oL
12.490 2.32 100.63 NO DATA 7.6 1006.44 -5.04E I1 03.364 285.692

AIRITENP.2 WIND SPEEDS DEW POINTS TEMY.STRUC.2 TIDE TARLE BAR.PRES.2
(CelcIos) (MNeTer/sezI (Celsiu) I(eI--2/3) (Meter MSLI (Nxlli br
12572 2.17 1 0 .4 NO DATA -0.14 10007.54

ot CALCUL ATED ICROMETEOROLOGICAL PARAMETERS:

HEIGHT, 21 POT.TENRO- VIR.TENR.I V.PO1.TENP.I ARo.HUID.jIRE) .HUMID.1 SPEC.HUMID.1 DAPPRE S.1 S.VAP.PRES.I REF.INDES I
( Meters) (C IsN.") CIsIu (CelIsius) ffliosi ,E/3 Peorc ent (Eq/Kg) (MNolb,br (Mil1obat) (NeI"a-2/31
,19.35 2 .670 13.662 04.042 9.74 3E-03 66.44 7.897E-03 02.644 14.5L' NO DATA

HEIGHT, 72 POTTEFMP.Z VIRTEMP.? V.POT.IFRP.S AS.UMID.2 RENUID,? SPEC.HUMOD.2 VAP.PRES.2 D.VAP.PRES.2 REFNOES 2
(Me'trs (CelIus (Celius) (Celsius) 1Kg/.3) (Percnt (Eq/Kg) )iq ~ r Mll~P EIo23

9.0 1262 1 3.929 14,0)9 9 .640E-03 66.97 7.R07E-D1 02.712! 14.617 NO DRTA

o CONTINUED BE) OW

PRINT DATE: 11 JUN 1961
RUH NUMBER: 79050a40630 MARINE SU RFACE LATER DATA SAMPLING RATE (AttL CHANNELS): 6/Moo
STARTI TOME: 6:32:30 PST NR L MOIC ROMETEOROLOGT DATA AVERAGING PERIOD: 301 Rio
START DATE: 4 M. Y 1979 (DAY 0241 SAN NICOLAS ISLAND, CAL NOMENMCLATURE: IIJPPER LEVEL, 0-LOWER LEVEL

" PROFILE CAICU).ATIONX BASED ON ANODE OBSERVED AND CAL.CULATED VAI.UES (B))SINGE,0973):

FLU X PARAMETERS PROFILE SLOPES

ITABI) ITT (ooUP,-DOWN) SCAI.SNG PARAMETERS PARTIA DERIVATIVES (--INCR.WITH HEIGHT)

F,RAB.RICHANDSON RUNNER MOMENTUM FLUX FRICTION VELOCITY GENERA. E0RM:IN/D.. GENERA) FORM: 'N'SLOPE-
.. t. ... -UosnabII) (Nt/M2) M~eterfts/see) I)NI-N211/ I I(21/72(o I0nll-PSI)-do2Z2-PSI)I/
-0.0104" AT CR4 -1 .64E-02 ).1.520 Fl02I2 0N1N2

GEOMETRIC MEAN HEIGHT HUMIDITY ELUX SCALING SPEC.HUMI. N-WINS SPEED (N/set) N-WIND SPEED (Miser)
(Meter) GRH.10002)l/2 (Eq/sec m2) K a /EqI9 Z HEIGHT (Meterts) 0-HEI GHT (M) Dert.Atos
12.99 -l.19E-105 11.341E-015 DWS/D- I.1.7JE -02 PS51P511

71L A GMHLA HAT FIIX S SLOPE- 3.47E 0R

-a.0201~ot/O SCALING POT. TEMP. N:SPEC.NUNIDITY lKg/Eg) N:SPEC.HUMIDIY (Kg/Kg
1

-2.934E 0I IKelolo 2-HEIGH"T (Netersi Z HEIGHT IN) Vert.Aoos
2/L AT 00 ME TERS -7.406E-03 DONH/Il. 1.0OE-115 PSI-PSlO
-0.093 ENNEAT FE))(T SN SLOPE- 6.48E 03

2/L AT 2) I.0lE 00 ROUGHNESS LENGTH N PTTM.(eoe NPOT.TECMP.)ERIoto)
-0.07) (Mtr)0HE IGHT (Mees 2-HEIGHT (M) Dert.Aoos

SETY ANI SOLAR HEAT FLUX 4.969E-07 IPT/DO- a,.92E-1 4 PSI.PSIO2
211LOAl 72 LW, Its/.2) PYR SLOPE -- 7'35E SI

DRAG COLE. AT 10 METERS N-L.TE NP.S TRUC.IkM23
MONIN-IL)EHOV11 LENGTH TOTALNEAT BUDGET ELUX (D vtte l-s 0-HEIGHT IN vert.Atos
'M -1s( IWo ts/.2) 8.3S71 flo6 PSI-NONE
-1.,073E DO, -7.6E 0 CT2 SLOPE-ND DATA

PSll ST 71: 0.397739 ROWER RATIO
P61 Al i? .239V76 (No uis
P.912 AT It 0.259777 -ORIA6
PSI12 AT 12- 0.153020

o GENERFAL CONSTANTS: MISCELLANEOUS

VONSRARMAN GR AVITATION PROFILE: PROFIL E RU K RULK-----N-----
CONSTAN T ACCElERATION TUO.PRANSYL TUR.SCHNIIT SEN HEAT MOISTURE AIR DENSITY

I~ nt) (N/sM 2) NUMFER NUMBER ltRANSE.CQEE. TRANRE.COKE. (Rg/eA(
0.4 9.7959 0 74 0.74 R.9F 0E-1 .3ISE-0a 1.2344

a UFNRAL NTFI:AIR SPECIFIC HEAT

Afcuracy liettotoon etreeded for n.oerenent1 of Profile Slop. and/or Partial Deoaoe (ITca./Rq El.)
Coepontoo eIcoe byoeto oP: 2.41704/R

PIRI-PYR-.: /- .006 Ret, WATER LAT.HERY VAN.
,(ITcaO../Rg)
5.9023t )

* gamma ON et PAUs ISO



RUN NUMBER. 7905040630 MARINF SURFACE LAYER PRINT DATE; II JUN 1980
START TIME; 6.32:30 PST NRL MICROMETEOROLDGY DATA SAMPLING RATE (ALL CHANNFLS), 6/Min
START DATE; 4 May 1979 (DAY 124) SAN NICOLAS ISLAND, CAL DATA AVERAGING PERIOD; 30 Min

- ESTIMATFD MICROMETEOROLOGICAL PARAMETFRS AT TEN METERS.

AIR TFMP. WIND SPEED DEW POINT TENPSTRUC. RAR.PRES. RULE WT TEMP AIR-WT TENP POT-ST TEMP VIR-WT TEMP V.POT-WT TEMP
(Celsius) (Meter/sic) (Celsius) (Kel. M-2/3) (Millibor) (Celsius) (Keluin) (Kelvin) (Kelvin) (Kelvin)

12.562 2.19 10.48 NO DATA 1017.44 13.364 -0.802 -0.704 0.556 0.654

HEIGHT POT.TFMP. VIR.TFMP. V.POT.TFP. ARS.HUMID. RFL.HUMID. SPEC.HUNID. VAP.PRES. S.VAPPRE. REF.INDEX
(Meters) (C s) (CeIu) (Celsius) (E9/13)) (Kq/K

q
) (IIibar.) (HlIbers) CeI.nM-2/3)

10.00 12,660 13.920 04.018 9,653-03 87.15 7.81SE-03 12.729 14.6b NO DATA

* BU(K AERODYNAMIC CAt.CULATIONS BASED ON ABOVE ESTIMATED VALUES AT TEN METERS (FRIEHE ET AL,1978);

INFFRRFD FLUE PARAMETERS INFERRED INFFRRFD 1EAN VERTICAL
STABILITY (,-UP,--DOWN) SCALING PARAMETERS VELOCITY COVARIANCE MISCELLANEOUS

GRAD.RICHARDSON NUMNER MOMENTUM FLUX FRICTION VELOCITY WITH LONG. VELOCITY AIR DENSITY
(+-S .bleo-=Unstable) (Nt/ 2) (Meters/sec (Neterl/secl) (/ 3)
-2.552 AT NH -4.58E-03 6.091E-02 -3.713E-03 1.2347

GEOMETRIC MFAN HEIGHT HUMIDITY FLUX SCALING SPEC.HUMID. WITH ABS. HUMIDITY AlA SPECIFIC HEAT
(Meter) CMH=(ZIu1)I/2 (K/sec s2) (K/Kq) (Meter Eq/sec .3) (ITcul./EK Kel.)
12.99 5.73E-06 -7.690E-05 5.785E-06 2.4169E 02

Z/L AT GMH LAT.HFAT FLUX SCAIING POT.TEMP. WITH POT.TEMPERATURE WATER LAT.HEAT VAP.
-2. 692 (Watts/2) (Keluin) (Meter Kel./sec) (ITcal./K)

1,43E 01 -5.609E-02 3.411F-03 sPIOE 05
Z/L AT I METERS
-2.072 SFNH"EAT FLUX ROUGHNESS LENGTH VAP PRES.AT WT LEVEL

(WaIts/ME) (Meters) (Rillibar)
MONIN-OBUKHOV LENGTH 4.27E 00 9.353E-lI 15.41,
(Meters)
-4.826E 00 SKY AND SOLAR HEAT FLUX DRAG COEF.AT I0 METERS ARS.HUMID.AT ST LEVEL

( Wats/.) (DOuetsiunless) (K /.3)

-5.04E 01 7.74%E-04 1.165E-02

TOTAL HEAT BUDGET FL IIX BAR.PRER.AT MT LEVEL
(Watts/n.) (Milltbar)

-3.18E 01 1018.64

BOWEN RATIO
Ino units)

0.2t99

MEASUREMENT ERROR ANAYSIS OF PARAMFTERS LISTED IN PERCENT MEAN ERROR AS COMPUTED FROM CONSTITUENT MEASUREMENT ACCURACIES.

TOP ROW ARE PROFIE ERROR VALUES AND BOTTOM ROW ARE MUIK AERODYNAMIC ERROR VALUES. AL VALUES ARE APPROXIMATE AND ARE vvr-;

GRAD.RICH. Z/L MOMENTUM LAT.HEAT SEN.HEAT SKY RAD. TOTAl HEAT ROWEN FRICTION SCL.SPEC SCL POT. ROUGH. DRAG
NO.AT CNH AT 1DM FLUX FLUX FLUX FLUX FLUX RATIO VELOCITY HUMIDITY TEMP. LENGTH COEF.

182% 182% 11)% 159X 170 6Z 58Z 329% 565 113X 115x 76% 111%

201% 201% 46% 48% 129% 6% 14% 177% 23% 71% 1522 43% 405

CONTINUFD EI OW

RUN NUMBER: 7905040630 MARINE SURFACE LAYER PRINT DATE: II JUN 1980
START TIME: 6:22:30 PUT MRL MICROMETEOROLOGY DATA SAMPLING RATE (ALL CHANNELS): 6/Min

START DATE: 4 May 1979 (DAY 124) RAN NICOLAS ISLAND, CAI DATA AVERAGING PERIOD; 30 Mis

COMPOSITE PROFIlE AND (IU)K AFRO1DYNAMIC DFRIVFD PARAMETFR VALUIE WEIGHTED AS A FUNCTION OF THE ABOVE RESPECTIVE MEASUREMENT ERRORS
WITH THE LOSER LIMIT OF THF CORRESPONDING MASUREMFNT UNCERTAINTY INDICATED IN 1 1:

FLUX PARAMETERS
STARILITY (t-UP,--DOWN) SCAILING PARAMETERS

GRADRICHARDSON NUNRER MOMENTUM FLUX FRICTION VEI OCITY
(vStablp,-:Ustable) (Nt/2) (Met er/sec)

-1.267 10,021 AT CMH -8.04E-03 16.0F-021 7.68IE-07 (6.IE-021

GEOMETRIC MEAN HEIGHT HUMIDITY FLUX SCALING SPEC.HUMTD,
(Meter) CMH(ZIZ2II/2 (Eq/sec n2) (Ks/K)
11.99 1.69E-Oh 18.55-O61 -1.160E-05 13.Or-051

Z/L AT GMH LAT.HEAT FLUX SCAtING PUT.TEMP.
-1.343 (0.07) (W4tts/2) (Kelvin)

418E 00 12.REvOtl -2.833E-07 (2.OE-021
Z/L AT tO METERS
-1.034 10.021 SEN.HEAT FLUX ROUGHNESS LENGTH

(Watts/12) (Meters)
MONJN-ObUKHOV LENGTH ?.R9E O0 (3.0EX01 1. 82E-I? (6.OE-051
(Meters)

-9.675E 00 SKY AND SOLAR HFAT FLUX DRAG COEF.AT 10 METERS
(Watts/sj) (Me trs)
-5.04E 01 (P,0En01I 2, 11I-U3 ,4.0E-04)

TOTAL HEAT BUDGET FLUX

-4.07r 01 13.0E 011

ROSEN RATIO
(no units)

0.12 E.OR)

DI FERENCF BEtWEEN THE Pl OFILK AND SULK AFRODYNAMIC DERIVED PARAMETER VAI.UES AS COMPUTED VIA THE STANDARD DEVIATION FROM EDTHFR THE

ABOVE WEIGHTED COMPOSITE VALUE OR MFASURFMENT UNCERTAINTY VALUE (WHICH EVER ABSOLUTE VALUE IS )ARGR). AIL VALUES ARE

L ISTED IN PERCENT DIFFERENCE AND ARE nvr -;

GR A .RICH. Z/L MOMENTUM LAT.FAT SEN.HEAT SY RAt). TOTAl NFAT BOWEN FRICTION SCL.8PE" SCL.POT. ROUGH. DRAG

NO. ' GH AT ION FLUX FU P FLUX FL iFLUX RATIO YFLOCITY HUMIDITY TEMP. (ENCTH COFF.

972 963 I1) 1224 545 02 b8 962 382 2725 87% IX 1371

. u i ' S



MARINE SURFACE LAYER MICROMFEEROLOGICA ERPERIMENT

NAVAL RESEARCH (ASLINAT ORT
ATMOSPHE RIC PHMySIC S BRANC H

MAROINE ATIMOSPHERIC RESFARL2H STATION
SAN NICOLAS 19' AND, CA' IFOANIA

. . . . MTCRIIMETEOROLOGICAL DAT Amo . 0

RUN NUMBER: 7905540830 PRINT DATE: It JUN 1980
START TIME: 8,33:40 PSI DATA SAMPLING RATE (ALL CHANNELS): 6/Mo
END TIME: 9: 3:3 0 PSYI DATA AVERAGING PERIOD: 30 Moo
START DATE: 4 Hay 1979 (DAT 1241 NOMENClATURE: T'UPPPR LEVEL, 2-LOWDR I EVEL

- ANA)OG CHANNEL RAW DATA (AVERAGE USC):

o.1 o.1 No.02 No.03 No.0W N-.15 N,.06 N-.17 No.'a No.09
VOLT.EA TEPSTU. TEMP.STRUC.2 DEW POINTI DEW POINT2 WI ND SPEEDI WI1ND SP BS ARPE SK 1AD WIN D DIR.

6.205 0.0,01 Sl 5.207 5.182 1.259 5.8 513 .17.9

Ho.10 No.11 N o.12 No.13 N-,14 NuoIS No.16 N-.17

SLK WT TEMP AC EREQUENCY AC VOLTAGE MANUA' FLAG ZERO REF. SAEA SAE O..E.
3.776 3.758 2.529 1.01 0.1 .01 0.90 6.2f

. DIGITAL COANNEL RAW DATA (AVERAGE); ESCARPMENT DATA, EIELn CA-IBRATION ANT WINS SPEED ESCAMPME'NT CU9RECTIONS:

No.1 No. UPWIND NEAR UPWIND LAND SPIECAL DPPECAL WII:FCAL UTILE W92C
AIR TKMP.O AIR TEMP.2 HEIGHTI/LENGTH PATHLMOIers)(IVolts) (VoaLt S (Vol ts) (Coaf f.) (C oPeE.L
1411 125334 1421 126403 HOT COMPUTED NOT COMPVTED -0.0019 0 .0 0a 0,00 1 00111 1.10 

o SYSTEM HOUSEKEEPING PARAMETERS TRANSLATEn INTO ENGINFERING UNITS:

MANUAL FI80 ERROR COUNT DATA BASE VOLT.NEE.DEV VULT.REE.D>EV 7ERO REE.DEV AC VOLTEFLUX AC EREQE, LUX AC VOLTAGE AC FREQUENCY
aNosans LNos sI I aosL INoscars) ALNo.L.005V1 DLNo.L.515V1 (No.I.002V) (NoTTULSV (No TIHoL CWALT (H,)

05 1 80 0 0 I 0 0 1 15.3 T.-9.76

o ORSERVES MICROMETCOROLOGICAL. PARAMETERS (INCLUDING THE AbOVE CA' .ANLY ESCARPMENT CORRECTIONS) TRANSLATED INTO ENGINEERING UNITS:

AIR TEMP.I WIND SPEEDI DEN POINTI TFMP.STRUC.I WIND DIR. DAR.PRES.1 SKY RAD. SULK UT TEMP REAR AIR TEMP
(CelsiusT IMoer/sREL (CelsIs (Kel -oM-2 (DeqTrueL Molloir LWao1/n2L (Celsion) LKe.ooo1

12.533 2.3 11.77 NOD DATA 46. 1117.1 -1_I.41E 02 1 3.424 285.747

AIR TEMP.? WINO SPEESO DEW POINT? TEKPOSTRUC.2 TIDEe TARLE SAPPRES.?
)CLbs ~~roo (CGetstuo s Ke) oM2/3) (me Ir MSLL (Mollibar)

12.640 2.67 15.57 NO DATA -0.49 1 a118.15,

o CALCULATED MICROLOETEOROLOGICAL PARAMETERS:

HEIHT, Z1 POT.TEMPIl VIR.TEHP V.POT.TEMP.I ASS.HUMID.1 RtEL HUMID.I SPEC.HUMID.1 VAP.PRES.1 S.VAP.PRES.1 REF.INOES I

(MeIero (CeI i.L (C*I IoL (CeloI (Kg/ 3) LPer I 104/19 ( Iloar LMhllibar) TKe.oM.-2/3) :
18.35 12.713 13.918 14.098 9.839E-03 89.02 77F-03 12. 9 7 2 14.57 2 NO DATA

HEIGHT, 72 POTTFMP.2 VIR.TFMP.2 VPOT.TEMP.2 ABSSNUMID.2 REL.HU1MOD.2 SPEC.HUNID.2 VAP PRES.2 S.VAP.PRES.2 REF.INODO P
(MeltarsL LCelsiusI (Celsius) (Celsios) gl,/3L) ,P_ . /g (PeMco '0/4 Iollb arT) I ~I loSorL LKCL.%M-2/3L
9.2 0 1 2.73 1 1 4.0 06 1 4.09"7 9, 711E-13 .7.18 7.862E-03 lOADSB 14 .69 1 NO, DATA

* C~ONTINUED 00.0

PRINT DA TE: 11 JON 1980
RUN RUPSER: 7905040830 M4ARINE SURFACE LATER DATA SAMPLING RATE (NIL CHANNELS): 6/Moo
S TART TINE: 8:33:40 POT MR81 M ICROMETEOROLOGY DATA AVERAGING PERIO: 30 Mo
START DATE: 4 Moy 1979 (DAY 1241 SAN NICOLAS ISLAND, CAL .FNONCATJURE: I1=UPPEFR LEVEL, 2-LOWER LEVEL

o PROFILE CAT.CULATIONS BASED ON ABOVE OBSERVEY AND CAI COLATED VAL.OES LBUSINGER,1973T:

FLUXU PARA!METERSR PROFILE SLOPES

STARi-IETY O P,-DOWN) SCAT INC PARAMETERS PARTIA. DERIVATIVES LE-INCR.OITH HEIGHTI

RARICNARDSON NUMBER MOME NTUM ELUX FRICTION VELOCITY GENERA. FORM:DN/DZ;) GENERA-. FORM:'N'SLOPE-
Lo-S;'obl.,--Uosteble I Nt/oXI IM. Ier it/stic I LNI-N2II/ I IonZI / 72(0 Ln2I-PSII-LnoOO-PSI)I/
-0.2154 AT GN -. 98E-I 1.265E-01 zl~ZTOZ2L/21 [NI-N2 I

GEOMETRIC MEFAN HEIGHT HUMIDIY F: LI SCALING SPEC.HUMD, N-WN SED I/pl N-WIND SPEED 0M/-eo
(Moter) GMH-zl~oZ2LI/2 LKg/ -oo .SI LKQ/EML )-HE IGHT (MRe a'sL Z-HE.IGHT INL VI t~12.99 -1.76[-05 1.125E-04 DWS/51- -1.61E-02 P S I-PSII

7/L. AT 0MM LAY N EAT FIL'SSLP .:.1E0

-0.282 mI atT/ m2 1 SCA'LING POT. TEMP. N-SPEC.HUMIDITY LKq/KgL N-SPEC.HUIDITY LKg/EqI
-4.234E 01 IKeloon) 2-HE IGHT (Moto-) 1-HEIGHT (M I ~. Aoo

i/L AT 10 MEZTERS -1I.768E02 D SN/Ri I .23E-05 PSI-P Sl1
-0.217 ErN. HEAT ELLIS OH SLOPE- 4.80E ,03'

7/L 3AT 11 2.80K E0 ROUGHNESS LENGTN N:POT.TEMP",.llool N.POT.TENP.I(Kelooin
-I. 39n INeoro I-H4EIGHT mReO iH I (M) Vert Awis

SKY AND SOLAR HEAT ELUR 0.060K-la DPI/Il- -1.93E-03 PIPSI?
7/L. AT 72 LUOftI/ 2) FYI SLOPEo. -3.06F 01
-0.2 00 -1.41E 02

DRAG COE. AT I* METERS N:oTKMP.STRUC.(KoM-2/3)
MONIN-OBIURHOV LENGTH TOTAL HEAT BUDGET FLUX ......to LpIes 0-HEIGHT LM) VerT.Awot

(MoterqL (SATfs/MYL S 88e(- 03 P11I-NONE
-4.6110 SI) -1.62pr0 02 CT2 SLOPE-NO DATA

PS11 AT 21: 0,675165 BOWER RATIO
P81 At 72- O.441302 Ino ni mot

P012 AT Zi. 0.451278a -0.*64
PS12 AT 72- 0.299694

* GENERAL CONSTANTS: -MISCELLANEOUS

VONS KRMAN GR AVITATION PROFIF PROFOLE K ULKX BULK
CONSTANTI ALGOLElFATION (UR.PRANDoTL TON SCHMIDT SEN HEAT MO ISTURE AIR DENSITY
(No uni0.) 2N)e O NUMBER NUMBE R TNANSF.C(LFE. TRANRGCOEF. 119/73)
8 .4 P.7959 0.74 0.74 a PO2F-03 1133F-03 1.2346

" GENERA NOTES: AIR SPECIFIC HEAT
NONE, IITcal./Kq Rel.)

2.4171E RD

WALTER LAY bEAT VAP.
ITc at/Kql

1.9R2RE It5

" COMYIONWEON WIT PACK 182



RUN NUMBER: 7905040830 MARINE SURFACE LAYER PRINT DATEt It JUN 1980
START TIME: 8:33:40 PUT NRL MICRDMETEOROLOGY DATA SAMPLING RATE (ALL CHANNELS): b/Mn
START DATE: 4 Mip 1979 (DAY 124) SAN NICOLAS ISLAND, CAI DATA AVERAGING PERIOD: 30 Rin

ESTIMATFD MICROMETEOROLOGICAL PARAMETFRS AT TFN METERS

AIR TEMP. MIND SPEED DES POINT TEMP.STRUC. BAR.PRES. SULK MT TEMP AIR-ST TEMP POT-VT TEMP VIA-ST TEMP V.POT-WT TEMP
(Celsius) (Meter/see) (Celsius) (Kel. M-P/3) (Millibar) (Celsius) (Kelvin) (Kelvin) (Kelin) (Keloin)
12627 2.66 10.59 NO DATA 1018.05 13.424 -0.796 -0.698 0,572 0.670

HEIGHT POTTMP. VIR.TFMP. V.POT.TFP. ABS.HUMID. RFL.HUMID. SPEC.HUMID. VAP.PRES. S.VAP.PRE. REFINDEX
(Met r.) (Celsius) (Celsius) (Cel1siu) (KS/n3) (Percent) (Kg/Kg) (Millibars) (Millibars) (Kel.M-2/3)
10.00 12.725 13.996 14.094 9.726E-03 87.40 7.875E-03 12,828 14.677 NO DATA

BUlK AERODYNAMIC CAI.CULATIONS BASED ON AROVE ESTIMATED VAI.UES AT TEN MFTERS (FRIEHF ET AL,2978):

INFERRFD FLUX PARAMETERS INFFRRFD INFERRED MFAN VFRTICAL
STABILITY ( -UP,--DOWN) SCAING PARAMETERS VELOCITY COVARIANCE MISCELLANEOUS

GRAD.RICHARDSON NUMER MOMFNTUM FLUX FRICTION VELOCITY MITH LONG. VELOCITY AIR DENSITY(+=5t~ble,-NUnst.61e) (NY/o2) (Meters/see) (Meer't/sec2) (Kqe31
-1.454 AT GMN 7.02E-03 7.536E-02 -5.690E-03 1.235I

GEOMETRIC MFAN HEIGHT HUMIDITY FLUX SCALING SPEC.HUMID. WITH ABS. HUMIDITY AIR SPECIFIC HEAT
(Meter) GMH:(ZlZ2)1/2 (Kq/sc P) (Kq/Kg) (Meter Kq/sec .3) (ITcM/Eq Eel.)
12.99 6.73E-06 -7.449P-02 6.9341-06 2,417,0 .2

Z/L AT GNH LAT.HFAT FLUX SCALING POT.TEMP. SITH POT.TEMPERATURE SATER LAT.HEAT VAP.
-1.542 lNattsl2) (Kelvin) (Meer Kel./sec) (ITcal./Kg

(1E 01 -4.917E-02 3.706E-03 5,95171 05
ilL AT 10 METERS

-1.187 TFN.HEAT FLUX ROUGHNESS LENGTH VAP.PRESAT MT LEVEL
(Watts/n2) (Htels) (Millibar)

NONIN-ORURHOV LENGTH 4,63E 00 3,732E-09 15.480
(I ete r )
-8.424E 00 SKY AND SOLAR HEAT FLUX DRAG COEF.AT 10 MFTERS ASS.HUMID.AT ST LEVEL

(WatIs/.2) (Dimensionless) (Kg/M3)
-1.41E 02 8.0531-04 1.170E-02

TOTAL HEAT BUDGET FLlIX BAR.PRES.AT ST LEVEL
(W tts/N (Iilibar)
-1,2BE 02 1019.25

BOSEN RATIO
(no unIts)
0.270

MFASUREMFNT ERROR ANAI.YSIS OF PARAMETERS LISTED IN PERCENT MEAN ERROR AS COMPUTED FROM CONSTITUENT MEASUREMENT ACCURACIES.

TOP ROW ARE PROFILE ERROR VALUES AND BOTTOM ROW ARE SU K AFRODYNAMIC ERROR VALUES. ALL VALUES ARE APPROXMATE AND ARE vvr-:

GRAD.RICH. Z/L MOMENTUM LAT.HEAT SEN.HEAT SKY RAI). TOTAl HFAT ROSEN FRICTION SCL.SPEC SCLPOT. ROUGH, DRAG
NO.AT GMH AT ION FLUX FLUX FLUX FLUX FLUX RATIO VELOCITy HUMIDITY TEMP. LENGTH COEF.

147% 147Z 136X 159% 132% 5% 37X 291% 68% 90 64% 8E% 136%

202% 202% 46% 48% 130% 5% 8% 178% 23% 71% 153% 43% 40%

CONTINUED BELOW

RUN NUMBER: 79095040830 MARINE SURFACE LAYER PRINT DATE: 11 JUN 1980
START TIME: 8:33:40 PST MRL MICROMETEOROLOGY DATA SAMPLING RATE (ALL CHANNELS): 6/In
START DATE: 4 May 1979 (DAY 224) SAN NICOLAS ISLAND, CA. DATA AVERAGING PERIOD: 30 Min

COMPOSITE PROFIIE AND RUIK AERODYNAMIC DFRIVED PARANETFR VALUE WEIGHTFD AS A FUNCTION OF THE ABOVE RESPECTIVE MFASURFPENT FRRORS
MITH THE LOSER LIMIT OF THE CORRESPONDING RFASUREMFNT UNCERTAINTY INDICATED IN I I:

FLUX PARAMETERS
STARILITY (u=UP'-=DOMN) SCAING PARAMPTERS

GRAD.RICHARDSON NUMBER MOMENTUM FLUX FRICTION VELOCITY
(*-St.ble,-;Unstable) (Nt/n2) (Meters/'c)
-0.760 1o.02) AT CNN -1.02E-S 16.E-02 8.82SE-02 16.O-022

GEOMETRIC MFAN HEIGHT HUMIDITY FLUX SCALING SPEC.HURID.
(Meter) GMH(Z2022)2/2 (Eq/ee .) 1(Sq/So)12.99 1. P1E-O I2.0-0 1 7.913E-06 3.OE-051

7/L AT GNH LAT.HEAT FLUX SCA ING POT.TEMP.
-0.813 20.02 (MWtts/-2) (Kelvin)

3.021E 0 12.0E01I -2.698E-02 (2.01-021
Z/L AT 28 METERS
-0.626 10.021 SEN.HEAT FLUX ROUGHNESS LENGTH

( 4 ts / 2 (Meters)
MONIN-OSUKHOY LENGTH 3.72. 00 (3.RE S0I 3,501E-07 (6.0E-05l
(Meters)

-1.597E 02 SKY AND SOLAR HAT FLUX DRAG COEF.AT 10 MFTERS
(Natts/ 2) (Meters)
-1.41E 02 12.0E+OI1 I.951L-U3 14.O1-041

TOTAL HFAT BUDGET FLUX
(Uatts/n )
-2.31E 02 13.1E+011

BOSEN RATIO
(no unitsI )
0.143 MOSRI

DIFFERENCE BETWEFN THE PROFILE AND BULK AFRODYNAMIC DERIVE PARAMFTER VALUES AS COMPUTED VIA THE STANDARD DEVIATION FROM EITHER THE
ABOVE WEIGHTFD COMPOSITE VALUE OR MFASURFMNFT UNCFRTAINTY VALUE (WHICH EVER ABSOLUTE VALUE IS IARGER). ALL VALUES ARE
LISTED IN PERCENT DIFFERENCE AND ARE +or-":

GRAD.RICH. ilL MOMENTIM LAT.HEAT SEN.HEAT SKY RAD. TOTAL HFAT ROSEN FRICTION SCL.SPEC SCL.POT. ROUGH. DRAG
NOAT GRH AT ION FLUX FLUX FLUX FLUX FLUX RATIO VELOCITY HUMIDITY TEMP. LENGTH (GEF.

-1% 70R 22% 172% 25% 0% 29% 120% 32% 3141 63X II 140%

IF MIA m 193



MARINE SURFACE LAYER MICROMETEOROLOGICAL EXPERIMENT

NAVAL RESEARCH I ABOSATORT
ATMOUSPHERIC PHYSICS BRANCH

MARINE AT MOSPHERIC RESEARCH STATION
SAN RI1COLAG ISLAND, CAIIFORNIA

* tf tMICRDMETEOLDGICAL DATA ft . . .

RUN NUMBER: 79050409100 PRINT DATE! " JUN 1991S TART TIME: 9i 3:40 PrT DATA SAMPLING RATE (ALL CHANNELS): 6/Rim
END TIME: 9i33!30 PST DATA AVERAGING PE tD 3 0 Mi.i
START DATE: 4 May 1979 (SAT 124) NONENCIATURE, OUPPER LEVEL, 2-LOWER L-EVEL

a AAIOC CHANNL RAW DATA (AVERAGE VC):

No.0e No.01 No.02 M4.03 No.04 N-.85 N..06 M-.07 N-.08 N0.09
VOLT.RFE.A TFMP.STRUC,I TEMP.STRKUC.2 DEN PO0INTI DEW POINT2 W IND SPEEDI WINS SPEEFD? BAR.PRES.2 SkT BAD. WIND DIR.

6 .2,5 0.001 0.001 5 .206 5 .13 1. 165 1. 1 S 5.147 1.347 7.247

No.11" No.21 N.22 No.1" No. " No.15 N. 6 100.37

BUL K WT TEMP AC FREQUENCY AC VOLTAGE MANUA' FLAG ZERO BEE. SPAR E A SPARE B VOLT.RtEE.B
3.893 3.739 2.529 0. 1 0 1. 001 0.0 01 0.0 1 6.205

0DIGITAL CHANNEL SAW DATA (AVERAGE): ESCARPMENT DATA, EIELD CAL IBRATION AND WIND SPEED ESCARPMENT CORRECTIONS:

No.1 Ho.? Up WIND NEAR UPWIND LAND OPIECAL DPPCAL WTBECAL WSIECf. WS2E
AIR TEMP.1 A AR TEMP.? HEIGHT/LENGTH PATH(Meters( (Solos) (Sol. (Solos (Coefl (Coff.)
1411 12?5112 1421 126150 0.136 63 -0.0 09 0.000 0.000 0.994 0 .965

oSYSTEM HOUSEKEEPING PARAMETERS TRANSLATES INTO ENGINEERING GRITS:

MANUAL E(AG ERROR COUNT DATA BASE VDLT.NEE.OEVt VOLT.REE.DEV ZERO REE.DEY AC SOLTEFLUX AC EREQEFLUS AC VOLTAGE AC EREQUJENCY
(Nses 'No. scans) (Noscats) A(Nu0.005DV) B(Noa.05V) (No.),512V) (NoISYV) (No.)lHo( (VAC) (NI)

0 I 1 IRI a I 0 a I 1 15.3 59.74

- OBSERVED MICEOMETEOEOLOGOCAL PARAMETERS (INCLUDING THE ABOVE CAI., AND ESCARPMENT CORRECTIONS) TRANSLATED INTO ENGINEERING UNITS:

AIR TFNP.1 WIND SPEFDI DEW POINTI TEMP.STRUC.1 WIND DIR. BAR .PRES.I SKY BAD. BULK WY TEMP MEAN AIR TEMP
(Celsius) (Meter/sec) (Ce.is (Ee1IoM-2/3 bDgTre (Mlua) (aon( (esu) (eo
12.111 2.34 10.76 HO DATA 3 1.4 1 0117. 17 -lORBE 02 13.450 285.723

AIR TEMP.? WI ND SPEESI DEW POINTZ TEMPSITRUC.2 TIDE TABLE BAR.PRER.2
(C els ius) (Meter/set) (Celsius) (Eel xtM-7/A) (Meter ROL) (Millibar)
12.615 2.40 10.57 NO DAT A -0 .54 1018.27

-t CALCO) ATED MICROMETEOROLOGICAL PARAMETERS:

HEIGHT, 21 POTTEMP.) YIR.TEMP.1 V.POT.TEMP.1 ARS.HUMID.I RELNHUMID.) SPEC.HUMID.I VARPRES.1l S.VAP.PRES.I KEELZNOEX I
( Mete rs) (CelIsius) (CelIsiusa) (CIus (Kqhn3)0 ( Percent) (Eq/K 0g) (Millibar (Rollo&bar) ( K91.o0-2/3)
108. 35 1 2.69 1 1 3.895 14.175 .0834E-0 89.09 7.966E-03 12.965 14.553 NO DATA

HEIGHT, 72 PDT.TEMP,2 VIR-TEMP.? V.POT.TEMP.2 ABS.HUMID.2 KEL.HUMID.2 SPEC.NUMID.2 VAP.PRES.? S VAP.PRES.2 REF-INDEX P
(Me ters) (Celsius) (Celsius) (Celsius) (Kg/n3) ( Percent) (Kg/1Kg) ( M.olobar) (Mulhbar( ( keI.oM-2/3(

9.5 1275 1 3 .982 14.172 9. 717E-03 57. 37 7.865E-03 1 2.815 14.6616 NO DATA

o CONTINUED BE) OW

PRINT DATE: 1I JUN 195 0RUN NUN BE R: 79151409010 MARINE SUREACE LATER DATA SAMPLIN4G RAT E (AL L CHANNELS): 6/Mon
ST ART IIME: 9: 3 :40 PST NRL M ICRORETEDROLOGY DATA AVE RAGING PRIOD,. 30 Mini
STAMT DATE: 4 May 1979 (DAY 124) SAN NICOLAS 1ISLAND, CAL NOENCLATURE: UAPPER LEVEL, 2-LOJER LEVEL

o PROEILE CALCULATIONS BASED ON ABOVE OBSERVED AND CAICULATED VA(..UES (BUSINGER,1973),

FLLUX PARAMETERS PROFIL E SL OPES

STABILITY (t-UP,--OHN> SCALING PARAMETERS PARTIAL_ DERIVATIVES (t-IRCR.SITN HEIGHT)

GAD;RICHARISOM NUMBER MOMENTUM ELUX FRICTION VELOCITY GENE'RA) ORM: DN/D2 GEEA) ORM:'N'4LOPE-
(.Stable,--Untable) (N/n2)0 (Mters/eec) I(NI-N2)I/I1n(Z1/22)o 1(LtoZ-PSI)-(LtZ?-PSI )1/

-0 9 7 9 A T I N N -7 .4 6 E -0 3 7 .7 6 E - 0 2 ( 2 1 0 2 ) / I I 1 8 - 4 1

GEOMETRIC MEAN HEIGHT HUMIDITY FLUX SCALING SPEC.HUND. N-SIRS SPEED (N/set) N-WIND SPEED (fl/%et)
(Meter) GMH=(21.22)l/2 (Kg/net m2) (00/08) 2-H4EIGHT (Meters) 2-HEIGHT (N) VertAois
12.99 -1.16E-I(1S I.2SE-04 DUS/DZ- 7.41E-03 PSI-PSI)

VS SLIPE 5.15E 00
Z/L AT DM8 LAT-HERY ELUX
-1. 044 (We ffs/n2) SCALING POT. TEMP. N-SPEC.NURISITT (Eq/Kg) N-SPEC.NUMIDITY 1kg/Kg)

-2.86E 01 (Kelti, 2-HEIGHT (Meters)l 2-NEGRT (M) ei~o
Z/L AT 10 METERS -I1.6R6-2 DSH/D2- 1.13E-05 PSI-P512
-0.803 SEN.HEAT EL) SR SLOPE' 4.48E 03

2/L AT 11 1.64E 00 ROUGHNESS LENGTH R-PDT.TEMP.(keloun) N.POT.TEMP.(keI.hn(
-1,474 (Mete*rs) 2-HEIGHT (Meters) 2-HEIGH4T (M) Vert.A.As

SKY AND SOLAR HEAT ELUX 5.RS;SE -59 DPTI/D2 -l.57E-.3 PSIPI2
ilL AT 72 ( Wat t s/12) PYR SLOPE- -3.21E 01
-0.739 -I.R8E 02

DRAG COKE. AT 10 METERS N:LmTEMP.STRUC.(EnR-2/3)
MONIN-ORUEHOV LENGTH TOTAL NEAT BUDGET PLUS (Dimnrsionless) 2-EIH M TM) yen .Ails
(Meters (Watts/n2) 2.2)-3PINONE
-l.245E 01 -2.15E 02 CT2. SLOPE-NO DATA

PSI1 AT I- .26332 BOWER RATIO
PSI!A72 1.9 37949 (no uniti
PS12 AT Z21. 0. 970674 -0.057
P512 AT I2 s. .,32 835

ft GENERAL CONSTANTS: MISCELLANEOUSrVON EARMAN GRAVITATION PROFILE PROFILE SUL1K BULB
CONSTANT ACCEt.ERATION TUI.PRANDYL T UR.SCHNIT SEN HEAT MOISTURE AIR DENSITY
(No units') (fl/sec 2) NUMBER NUMBER TRANSE.COEF. TRANSECOEF, (kg/.S)
0.4 9,795'9 0.74 0.7 4 06.92k-El 1.32k-IS lasso

.t GFNWERAL NOTES,' AIR SPECIFIC NEAT
Accoracy limitation exceeded for measorement of Profile Slope ted/or Partial Derotalip. ( ITa/O Eel.)Cnuopofttlo executed by Insertien of, 2.4171k 0

WSI-W52. .0.020 of Mean Value. WATER LAT.REAT VAP.
(Ita I4410"g

fCON INUED ON NEXT PAGE 184



RUN NUMBER: 7905040900 MARINE SURFACE LAYER PRINT DATE: It JUN 1980
START TIME: 9: 3:40 PST MRL MICRC;CTEOROLOGY DATA SAMPLING RATE (ALL CHANNELS): 6/MIn
START DATE: 4 May 1979 (DAY 124) SAN NICOLAS ISLAND, CA DATA AVERAGING PERIOD: 30 Min

" ESTIMATED MICROMETEOROLOGICAL PARAMETERS AT TEN METERS:

AIR TEMP. WIND SPEED DEW POINT TEMPRTRUC. BARPRES. BULK WT TEMP AIR-WT TEMP POT-WT TEMP VIR-ST TEMP V,POT-WT TEMP
(Celsius) (Meter/c) (Celsius) E(K iM-2/3) (Millibar) (Celsius) (Kelvin) (Kelvin) (Kelvin) (Kelvin)
12.602 2.40 10.60 NO DATA 1118.10 13.450 -0.848 -0.750 0.521 0.619

HEIGHT POT.TEMP. VIRTEMP. V.POT.TEMP. AS.HUMID. REL.HUMID. SPEC.HUMID, VAP.PRES. S.YAPPRES. REF.INDEX
(Meters) (Celsius) (Celsius) (Celsius) (Kg/s3) (Percent) (Kg/Kg) (Millibars) (Millibars) (Kel.vM-2/3)
£0.00 12.700 13.971 14.069 9.732E-03 87.57 7.877E-03 12.834 14.655 NO DATA

* BULK AERODYNAMIC CALCULATIONS BASED ON ABOVE ESTIMATED VALUES AT TEN METERS (FRIEHE ET AL,1978)

INFERRED FLUX PARAMETERS INFERRED INFERRED MEAN VERTICAL
STABILITY (..UP,--DOWN) SCALING PARAMETERS VELOCITY COVARIANCE MISCELLANEOUS

GRAD.RICHARDSON NUMBER MOMENTUM FLUX FRICTION VELOCITY WITH LONG. VELOCITY AIR DENSITY
(+Stable,--Unstable) (NY/2) (Meters/sec) (Meter?/sec2) (Kg/.3)
-2.022 AT GMH -5.59E-03 6.727E-02 -4.525~E-3 1.2354

GEOMETRIC MEAN HEIGHT HUMIDITY FLUX SCALING SPEC.HUMID. WITH ABS. HUMIDITY AIR SPECIFIC HEAT
(Meter) GMN-(ZI*22)I/2 (Kg/sec m2) (Kg/Kg) (Meter Kg/sec -3) 1 1.cal/Kg Kel.)
12.99 6.31E-06 -7.587E-05 6.305E-06 2.4170E 02

Z/L AT GMH LAT.HEAT FLUX SCALING POT.TEMP. WITH POT*TEMPERATURE WATER LATHEAT VAP.
-2.138 (Ta;ts/.2) (Kelvin) (Meter Kel,/sc) IITcal./Kg)

1.56E 01 -5.430E-02 3.6530-03 5.9019E 05
Z/L AT 10 METERS
-1.645 SENHEAT FLUX ROUGHNESS LENGTH VAP.PRESAT ST LEVEL

(Wa ts/ m2) (Meters) (Millibar)
MONIN-OBUKHOV LENGTH 4.57E O0 5.899E-10 15.509
(Meters)
-6.078E O0 SKY AND SOLAR HEAT FLUX DRAG COEF.AT 10 METERS ARS.HUMID.AT WT LEVEL

(Wats/sal (Oisensinless) (Kg/.3)
-l.BE 02 7.881E-04 1.172E-02

TOTAL HEAT BUDGET FLUX BARPRES.AT WT LEVEL
(Watts/na) (Millibar)
-1.6BE 02 1019.38

BOWEN RATIO
(no units)
0.293

* MEASUREMENT ERROR ANALYSIS OF PARAMETERS LISTED IN PERCENT MEAN ERROR AS COMPUTED FROM CONSTITUENT MEASUREMENT ACCURACIES.
TOP ROW ARE PROFILE ERROR VALUES AND BOTTOM ROW ARE BULK AERODYNAMIC ERROR VALUES. ALL VALUES ARE APPROXIMATE AND ARE vr-. :

GRAD.RICH Z/L MOMENTUM LATHEAT SEN.HEAT SKY RAD. TOTAL HEAT BOWEN FRICTION SCL.SPEC SCL.POT. ROUGH, DRAG
NO.AT SHH AT Ion FLUX FLUX FLUX FLUX FLUX RATIO VELOCITY HUMIDITY TEMP. LENGTH COEF.

257% 257% 360 339% 316% 5% 45% 655% 180% 159X 136% 200Z 360%

197% 197Z 46% 48% 125% 5% 7% 173% 23% 71% 148% 43% 40%

S CONTINUED BELOW

RUN NUMBER: 7905040900 MARINE SURFACE LAYER PRINT DATE: 11 JUN 1980
START TIME: 9: 3:40 PST NRL MICROMETEUROLOGY DATA SAMPLING RATE (ALL CHANNELS): 6/Min
START DATE: 4 Map 1979 (DAY 124) SAN NICOLAS ISLAND, CAL. DATA AVERAGING PERIOD: 30 Min

N COMPOSITE PROFILE AND BUI) AERODYNAMIC DFRIVFD PARAMETER VALUE WEIGHTED AS A FUNCTION OF THE ABOVE RESPECTIVE MEASUREMENT ERROPS

WITH THE LOWER LIMIT OF THE CORRESPONDING MFASUREMENT UNCERTAINTY INDICATED IN I ]:

FLUX PARAMETERS
STABILITY ( .UP,-DOWN) SCALING PARAMETERS

GRAD.RICHARDSON NUMBER MOMENTUM FLUX FRICTION VELOCITY

( =Stabl.-Un.table) )Rt/n2) (Meters/sec)

-1.269 10.021 AT MH -5,BDE-03 Ib.OE-023 6,845E-02 16.OE-021

GEOMETRIC MEAN HEIGHT HUMIDITY FLUX SCALING SPEC.HUMID.
(Met;er) CMH=(21Z2)I/2 (Eq/sec m2) (KR/K)
12.99 4,08K-lb IBE-ON) -IIE-IT 13.E-051

Z/L AT GMH LAT.HEAT FLUX SCALING POTTEMP,
-. 663 (0.021 (Watts/s2) (Kelvin)

t.IE 0I 12.OE.01I -3.484E-02 I2.lE-02)
7/L AT 10 METERS
-1.280 10.02] SENHEAT FLUX ROUGHNESS LENGTH

(Watts/.2) (Meters)
MONIN-OBUKHOV LENGTH 3.74E 0 13,0Eu+00 1.522E-09 6.-OE05

-7.812E O0 SKY AND SOLAR HEAT FLUX DRAG COEF.AI10 METERS
(Watts/2) (Meters)
-1.88E 02 [2.DE011 9.t7f ,4 14.IE-041

TOTAL HEAT BUDGET FLUX
(Watts/n?)
-1.74E 02 I3,0 011

BOSEN RATIO
(no units)
0.220 11.181

0 DIFFERENCE BETWEEN THE PROFILE AND BULK AERODYNAMIC DERIVED PARAMETER VALUES AS COMPUTED VIA THE STANDARD DEVIATION FROM EITHER THE
ABOVE WEIGHTED COMPOSITE VALUE OR MEASUREMRNT UNCERTAINTY VALUE (WHICH EVER ABSOLUTE VALUE IS LARGER). ALL VALUES ARE
LISTED IN PERCENF DIFFERENCE AND ARE -+ur- ,

GRAD.RICH. Z/L MOMENTUM LAT.HEAT SEN.HEAT SKY RAD. TOTAL HEAT ROWEN FRICTION SCL.SPEC SCL.PO. ROUGH. DRAG
NO.AT GH AT IOM FLUX FLUX FLUX FLUS FLUX RAtIO VELOCITY HUMIDITY TEMP. LENGTH COEF.

342 33% 2% 1385 43% 0% 17% 92% 10 351% 54% 02 13l
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MARINE SURFACE LATER MICSONETEOROLOGICAL EXPERIMENT

NAVAL RESEARCH LABORATORY
ATMOSPHERIC PHYSICS BRANCH

MARINE ATMOSP HER.IC R ESEARCH S TATION
SAN NICOLAS ISLAND, CALIFORNIA

0 . . . MICROMETEOROLOGICAL DATA N . . .

- UN NUMBER, 7905840930 PRINT DATE: It JUN 1980
START TIME, 9,3314l) PS( DATA SAMPLING RATE (ALL CHANNELS): 6/Mon
ENS TIME, 1R, 3.50 PST DATA AVERAGING PRID 30 Moin

SART DATE' 4 Mop 2979 (DAT 124) NOMENCLATRE: IUPPFR LEVEL, 2-LOWER LEVEL

*ANALOG CHANNFL RAW DATA (AVERAGE VDC):

No0 o1 o02 No0.03 No.04 N0.05 No.0 No.07 N..08 No.09
VOLTEA TEPST1 . TE1 .TRC. DEW POINTI DEW POINTS WIND SPEEDI WNDSPED BAR.PRES.2 SKY BAD WIDIR

6 .205 0.001 001 5 .197 5.171 a0.989 1.048 5.1 64 1 .4 7e 6.6(88

"o.1 No.12 No.12 No.13 No.14 No.15 No.16 N..17
RLE IT TEMP AC FREQUENCY AC VOLTAGE MANUAL FLAG ZE ROREF. SPAREA SPAREOB VOLT. REF.B
3.854 3.808 Z.L527 0 .001 ..1, .1 0.0 1 6.205

" DIGITAL CHANNEL RAW DATA (AVERAGE): ESCARPMENT DATA, FIELD CALIBRATION AND WIND SPEED ESCARPMENT CORRECTIONS:

No.) No.2 UPWIND NEAR UPWIND LAND OPIECAL DP2ECAL WYBECAL WSIEC WSEC
AIR TEMP. AIR TEMP.2 HIGHT/LENGTH PATH(Meter) (Vots (Vol0) (Volts) (Coeff.) (Coff.)
14 11 12508 14 21 12590 0 .168 56 -10 019 0101 0. 0 0 a, 993 0.956

o SYSTEM HOUSEKEEPING PARAMETERS TRANSLATED INTO ENGINEERING UNITS:

MANUAL FLAG ERROR COUNT DATA BASE VOLT REEDEY VOLT.REE.DEV ZERO REF.DEV AC VOLT.FLUX AC EREQ.ELUS AC VOLTAGE AC FREQUENCT
(N oscos)I ( No scaos) ( Nosnos) A(Noa.005SV) BON o .).015V) )No.).DI2V) (NoISYV) )No.)lHo) (VAC) (Ho2)

S ISO 0 0 0 5 0 ,t,.3 59.01t

A OBSERVED MICROMETEOROLOGICAL PARAMFTERS (INCLUDING THE ABOVE CAI.. AND ESCARPMENT CORRECTIONS) TRANSLATED INTO ENGINEERING U/fiTS:

AIR TEMP.1I WIND SPEFDA DEW POINTI TENPSTRUC.1 WIND DIN,) BAR.PRES.I SKY'RAD.) BULK WT TInP MEAN AIR TEMPl
(C )isoo I"eT.r/sen) (leISson) (Ke.nM-2/3) (Deg.Tre (Mollobo.r) S /I (Celsius) (Keloo.,nT
12.508 2.11 10.71 NO DATA 12.4 1117.43 -2.196E/02 11.58 285.74

ATR TEMP.I WIND SPEEDS DEW PONTS TEMPOSTRUC.2 TIDE TABLE BAR.PRES.2
(Celsous.) (Meter/sec) (Celsons (KelIoM-2/3) (Lito INSL) (t111ir
12.599 2.22 10.50 NO DATA -0.5S 1018.53

oCALCULATED MICROMETEOROLOGICAL PARAMETERS:

NEIGHT, 21 POT.TEMP.I VIR.TEMP.I V.POTTEMP.I ABS.HUMID.I REL.HUMTD.I SPEC.HUMID.I VAP.POES.I. S.VAP.PRES.I REF.INDES I
(Mete*rs) (Celsius (Celsiosu) (Celsius) (ER/NI) (Percent) (09/Kgq) (Mollotor) (Millot'or) (Kol.oTt-2/I)
1 8.35 1 2.68a 1 3.8817 14.067 9.804E-03 88.81 7.94DE-TI 1 2.925 1 4.554 No DATA

HEIGHT, 22 POT.TEMP,2 VIR.TEMP.2 V.POT.TEMP .2 ABS .HIUMID.2 SFL.UMID.2 SPEC.HIUMID.2 VAP.PRES. 2 S.VAPPRES.2 REFINDIES 2
(Meters) (Celsoos (Celsius) (Celsius) ( 9/NI) (Peorucnt) (KXg/Kg) (M'ilI ar) (Milli brI ( KeI.o.M-2/3)
9.20a 1 2.689 1 3.959 14.049 9P.672E-53 87.02 7,826,E-.3 12.755 1..657 HO DATA

5CONTINUED BELOW

PRINT DATE: It JUN 1980
RUN NUHBFR. 7905040930 MARINE SURFACE LATER DATA SAMPLING RATE (ALL CHANNELS): 6/Nit
ST ART TIME. 9:33:48 POT NROL M ICROMETEOR OLOGY DATA AVERAGING PERIOD: So Nun
START DATE: 4 Mop 1979 )DAY 124) SA. NICOLAS ISLAND, CAL NOMENCLATURE: I-UPPEK LEVEL, 2 LONER LEVEL

*PROFILE CALCULATIONS BASER ON ABOVE OBSERVED AND CALCULATED VALUES (RUSINGER,1973):

FLUX PARAMETERS PROFILE SLOPES

STABILITY (+-UP ,- DOWN) SCALING PARAMETERS _PARTIALDERIVATIVES_ (.-INCR.S ITH HEIGHT)

GRAD.RCHARDSON NUMBER MOMENTUM FLUX FRICTIO0N VELOCITY GENERAL FORMDN/DZ- GENERAL EORM:'N'SLOPEn
(- So.ble&,-nUnstoble-) (Nt/n2) (Me 1ers/55) I)NP1N2)I/ILo(ZI/22)o I(LnIPS)ft2'II
-0 .2808 AT GMH -1.03E-02 9.147E-02 (11*2l)1/2I TN'I

GEOMETRIC MEAN HEIGHT HUMIDITY.FLUX SCALING SPEC.HUND. N-WN SED (N/Bec) N-WIND SPEED (0/secT
(Meter) GMHo(ZIoZ2I1/2 (Kg/sec o2) K 4/'g) 2HEIGHT (Metrs 2-ZHEIGHT TM) Vert.Atit
22.99 -1.29E- 0S 1.138E-D4 DSS/D- -I.21E-O2 PSI-PSII

T/L AT 0MM LA'.HENT FLI)X 
I P-43E0

-0. 234 (Suits/oS) SCA) 1MG POT. TEMP. NXSPEC,HUMIDITT )Rg/Kg) N:SP EC.HUMTDITT (Kg/Kg)
-3.18E 01 Ioeluot) 2-HEIGHT (Meters) 7-HEIGHT (M1) e.,i.A-%

Z/L AT 10 METERS -7.990E-03 DXH /DZ . I .27E-05 PSI.PSII
-R.I s) SEN.HEAT FLI)I SN SLOPE= 4.7SE SI

(W.tt./nI)
2/L AT 21 9 .,4E-SI ROUGHNESS LENGTH N:POT.TEMP.)Keluln) N:PO0T.TEMP.)Reloin)
-R .338 (Meters) 2-HEIGHT (Meters) 2-HEIGH T (M) Veriftoos

SK Y AND SOLAR HEAT FLUX 4.903E-08 DPT/D2. -5.92E-S4 PSI-PSI2
Z/L AT 72 (SOt s/oS) PTK SLOPE. -6.76E X1

_015-.6 2DRAG COE. AT I0 METERS N:LtTEMP.STRUC.(KoM-S/3)
MONIM-ORIURHOY lENGIH TOTAL MEAT BUDGET FLUX IT.' onsioolesso Z HEIGHT (M) Veri.Aois
(Meters) (wotts/oS) 1,S5051-01 PSI-NONE
-SIz591 01 -2.37E SP CT2 SLOPE-NO DATA

P SIT AT 21- 9.605583 ROSEN RATIO
PSIXI A) 72- 0.39997 Ino units)
PR1S AT 22- 0.483832 -0.029
P812 AT Z2 0 .253794

*GENERAL CONSTANTS. M' SCELLANEOUS

VON lAWMAN GRAVITATION PROPIIR PROFP)) E OK)) K BULR
CONSTANT ACCELERATION TUR.PRANDTL TURSCHNIOT SEN NEAT MOISTURE AIR DENSITY
(Ms units), ("/Sec 2) NUMBFR NUMBER TRANSF.C 1EF. TRANSE.COEF. (Kg1.3T
1,.4 9.79,59 8. 74 0 .74 0.92E-03 I.32E -03 (.2354

NGENERNL NOTEI: AIR SPECIFIC MEAT
Accuracy liitation cocee4ed for measuremett of Profile Slope and/or Parous) Dermvative. (I Tce/0 Re1K
Computat ion ewecyod byp Xnertioo of: 2I.4170E 02

PTRI-PTR2u ./- .088 gRl. MATER LAT MEAT VAP.
(IT coI./Kg)
5.7021E[8

oCONTINUED ON NEST PAGE 186



RUN NUMBER: 7905040930 MARINE SURFACE LAYER PRINT DATE: 1I JUN 1980
START TIME; 9:33:40 PST NAL MICROMETEOROLOGY DATA SAMPLING RATE (ALL CHANNELS): 6/MiN
START DAlE: 4 May 197y (DAY 124) SAN NICOLAS ISLAND, CA DATA AVERAGING PERIOD: 30 Mi,

ESTIMATED MICROMETEOROLOGICAL PARAMETERS AT TEN METERS:

AIR TEMP. WIND SPEED DEW POINT TEAP.STRUC. BAR.PRES. BULK Wt TFMP AIR-WT TEMP POT-WT TEMP VIR-Wr TEMD V.POT-WT TEMP

(Celsius) (Meter/sec) (Celsius) (KeI.IM-2/3) (Millibar) (Celsius) (Reluin) (REwin) (Relcnu) (Eelcic)
12.588 2.11 1.052 NO DATA 1018.43 13.500 -0.912 -0.614 0.450 0.548

HEIGHT POT.TEMP. VIR.TEMP. V.POT.TEMP. ABS.HUMID. RELHUNID. SPEC.HUMID. VAP.PRES. S.VAP.PRES. REF.INDEX
(Meters) (Celsius) (Celsius) (Celsius) (Kg/m3) (Percent) (Kg/Kg) (MTilIbars) (Millibars) (Kel.,M-2/3)
(0.00 12.686 13.950 14.048 9.688E-03 87.24 7,839E-13 12.77 14.645 NO DATA

BULK AERODYNAMIC CALCULATIONS BASED ON ABOVE ESTIMATED VALUES AT TEN METERS (FRIEHE ET AL,197):

INFERRED FLUT PARAMETERS INFERRED INFERRED MEAN VERTICAL
STABILITY UP,-=DOWN) SCALING PARAMETERS VELOCITY COVARIANCE MISCELLANEOUS

GRAD.RICHARDSON NUMBER MOMENTUM FLUX FRICTION VELOCITY WITH LONG. VELOCITY AIR DENSITY
( .. Stable--Unstable) (Nt/n2) (Meters/sec) (MeIer2/sec2) )Kg/s3

-3.026 AT CNn -4.23E-03 5.848E-02 -3.420E-03 1.2350

GEOMETRIC MEAN HEIGHT HUMIDITY FLUX SCALING SPECHUMID. WITH ABS. HUMIDITY AIR SPECIFIC HEAT
(Meter) GMH=(ZIXZ2(I/2 (Eq/sec 2) (K/EgO (Meter Eg/suc e3) (Ilcal i/K el.)

(2.99 5.76E-06 -7.Y97E105 5.779E-06 2.4ItYE 02

Z/L AT GMH LAT.HEAT FLUX SCALING POTTEMP. WITH POT.TEMPERATURE WATER LAT.HEAT VAP.
-3.189 WaT'S/ '2 (Kelin I (Meter Kel./sec) (ITca1./Kg)

1.43E 01 -,.121E-'2 3.58OE-03 5.9019E 05
Z/L AT 10 METERS

-2.454 S NHEAT FLUX ROUGHNESS LENGTH VAPPRES.A WT LEVEL

(Watts/ m) (Meter ) (Millibar
MONIN-OBUKHOV LENGTH 4.4SE 00 4,062E-Il 15.563
(Meters)

-4.074E 00 SKY AND SOLAR HEAT FLUX DRAG CO 1.AT 1 METERS ABS.HUMID.AT WI LEVEL
(Watts/M2) (D' ensL.nless' (K q/n3

-2.06E 02 7.692E-04 1.176E-02

TOTAL HEAT BUDGET FLX BARPRESAT WT LEVEL
(Wa "s/ 2) (Millbar)
-1.87E 02 151 9.63

BOWEN RATIO
(nu unitsI

1,313

MEASUREMENT ERROR ANALYSIS OF PARAMETERS LISTED IN PERCENT MEAN ERROR AS COMPUTED FROM CONSTITUENT MEASUREMENT ACCURACIES.
TOP ROW ARE PROFILE ERROR VALUES AND BOTTOM ROW ARE BULK AERODYNAMIC ERROR VALUES. ALL VALUES ARE APPROXIMATE AND ARE *-.r-":

GRAD.RICH. Z/L MOMENTUM LAT,HEAT SEN.HEAT SKY RAD. TOTAL HEAT BOWEN FRICTION SCL.SPEC SCL.POY. ROUGH. DRAG
NO.AT CMH AT 10M FLUX FLUX PLUX FLUX FLUX RATIO VELOCITY HUMIDITY TEMP. LENGTH COEF.

207X 207% 152% 169% 198% 5% 23% 367% 76% 935 122% 960 152Z

fVlI 191Z 460 47Z 1195 50 6% 167% 03% 70% 142% 43% 405

CONTINUED BE(OW

RUN NUMBER: 79u504X930 MARINE SURFACE LAYER PRINT DATE: ;I JUN 1980
START TIME: 9.33:40 PST NRL MICROMETEOROLOGY DATA SAMPLING RATE (ALL CHANNELS): 6/Min
START DATE: 4 May 1979 (DAY 124) SAN NICOLAS ISLAND, CAL DATA AVERAGING PERIOD: 30 Min

COMPOSITE PROFILE AND BULK AERODYNAMIC DERIVED PARAMETER VALUE WEIGHTED AS A FUNCTION OF THE ABOVE RESPECTIVE MEASUREMENT ERRORS
WITH THE LOWER LIMIT OF THE CORRESPONDING MEASUREMENT UNCERTAINTY INDICATED IN I I:

FLUX PARAMETERS

STABILITY (L.UP,-.DOWN, SCALING PARAMETERS

CAD.RICHARDSON NUMBER MOMFNTUM PLUX FRICTION VELOCITY
)=Sable,-=Unstable) (Nt/2) (Meers/seco
-1,672 10.021 AT GMH -5.65E-03 16.OE-021 6.616E-02 [6.XE-02

T;EOMETRIC MEAN HEIGHT HUMIDITY FLUX SCALING SPEC.HUMID,
(Meter) CMH=(ZlZ2I/2 )Rq/sec 82) (Kg/Kg)

12.99 1.70E-T6 18.,E-O61 3.0830-06 13 OE-05

Z/L AT SAM LATHEAT FLUX SCALING POT.TEMP,

-1.769 (0.021 (Wetts o2) (Kel Iu)

4.IE IN (2OEX01 -3.2090-02 .2.0E-021
Z/L AT 10 METERS
-1.361 10.021 SENMHEAT FLUX ROUGHNESS LENGTH

(W.'tsl2) (MeterS)
MONIM-OBOKHOV LENGTH 3.14E X0 13.0E*OO 1.521t-0 [160E-I5)
IMeters)

-7,346E 00 SKY AND SOLAR HEAT FLUX DRAG COEFAT 10 ME-US
LWatts/e2) (Meters)

-2.06E 02 [2.0Ei011 Ibt-U, CUE-041

TOTAL HEAT BUDGET FLUX
(Watts/pt?)

-I.9RE 02 3.01-$0I)

BOWEN RATIO

'n. units )
0.207 10.081

DIFFERENCE BETWEEN IHE PROFILE AND BULK AERODYNAMIC DERIVED PARAMETER VAL UES AN COMPUTED VIA THE STANDARD DEVIATION FROM EITHER THt
ABOVE WEIGHD COMPOSITE OR SREMET UCTAI VALUE (WHICH FVFR ABSOL UE VALUE IS LARGER). ALL VALUES ARE
LISTED IN PERCENT DIFFERENCE AND ARE imr-

GRADRICH. 7/, MOMENTUM LAT HEAT SEN.FrPAT SKY RAD. TOTAL HEAT BnWEN FRICTION S(L .SPEC Sr. POT RT()(;H DRAG
NO AT 5MH AT tOM FLUX PL FLUX FLUX FLUX RATIO VELOCITY HUMIDITY TEMP IENGTH 1 ((IF

R41 840 6% ITT? 590 0% 14% 890 280 326 B1% 00 1-

* ai3 r MIA mom 187



MARINE SORFACE LAY
1

k OjL,N1IL U, OGICAL- EXPERItMENT

NAVA, NE SE ARCH LAI'ERAOTY

ATMOLSPHERIC PHY'SICS BRANCH
MAR I "I ATMLSET-Y A IC """ST AN H MAT I O

',AN NICOLAS ISLAND, CALIFORNIA

*MICNUMEETRVLLOSIC'L DATA .'.'.

NUN NUMBER;. 790,0410011 PRINT DATE " JUN 1980
START TIME: IN: 4: FI I1 DATA S AMPLI NG R;ATE ITA IL LFTAN.FL-L) 6/Min

END ITIME: 11:;3 4:11 PST DATIA A VERAGING PERIOD0 : 3D AMiRn
!,TART DATE: 4 M.ay 9'9 (DAT 124) N OMEINCL-ATURE: I'SPPER LEVEL, 2.1 OWE R LEIVEL

ANAIU1LG CHANNEL RAW DATA (AVERAGE ODC);

NoLU N7-1No02 Eo.3 NO.04 NILL No. NoD No 08 NoD

'Il I TR IAF. A TEMP.STRUI>I: TEMPUSTRUE 2 DEW POINTI DFWp P"NT 6 102SEEDi WIND6SPEED? OAA.PAES KY50 AD W IND DIN.
6205 0.0 I1 0 001t 5 1PV 5 175 L1969 T.L43 5 1 6a 1 9b? 6 212

N1O Null1 No.12 *o.13 NOi I4 N. 15 No . I6 No.17
LLLA AT TEMP AC EREOoNC Y A C VOL INCGE MANUAL FLAC /FRO RET. SP ARE A SPARE B VOLT REE
3. "93 3.NDD 2.525 a0 101 0.001 1 09) 0.0 a1 6.2 0!

oDILITAL, CHANNEL RAW DATA LASERACEL: ESC;ANPRENT DATA, FIE%-D LARI IBoRATIOYN AND WIND SPEED ESC:ARYY'IT CTJRRECTIUONS.

No1 N,,' UPWIND NEAR UPWIND LAND DEIFEAL DEP2PLAL WTFCAL IlES WS2EC

IU TEPAR TEMP.? NFIGHT/LFNOTH PANTHTMIepte LvDO LoYN Llo 'Co(V f IC CQ9fE.)
I41L 1255-35 1421 12647?' D.'0 TV -0.E09 a010 TOaDa 0992 0.948

SYTE 0011 USEOIEPINC; PARAM' TEAS TRANSLATED INTO ENGINEERING UNITS.

MANUAL FLAG PANDA COONTI DATA DIAjE VIM 0. REF . DESV VL'L T REP- OPV SFRO 9IFF DES RE 000. I FLUX AG F RED FLUX AC V ULTACLE AG FEUENECY

0 0 0 011.3 5.82

X UY:SENOLD MIEAOMEIEUROLOSIEAL PARAMETERS I INC:LUDING THE AFULE CAI AND ESCARPME NT CORRECTIONS) TRANSLATES INTO ENGINEERING UNITS:

AIR TFL-1'P.l WIND SPE IDI DEW PUINT I DFMPOTAOc.1 WIND DIR. EAR.PRES.1 SET RAD. FOL K WVT TEMP MEAN AlR TEMP
ORNo) oMe-/NeoT) LCel-oo (RO L M ,M23L LqT roe) (Millibar) 1WOYYt/M2T (Ce~oN 13eloo

2.55 1.97 07 ND) SATA Mo.?2 11,17.49 -2.74E 0? 1350 285.760

AIR TEMP 2 WIND SPEED? DEW POINT? TEMP STALLS 2 1, 'TALEI EIARI.PRPU2
)CoIoo TM ee/ I C '~IS,jR T(oD. M9-?/3)MM MOLL (Milli)a

64.NA 2 09 1.3 80 DTA-01 IIS

*CALCUI flIED MICROMETELLAGLEE.1CAL PARAMETERS:

ESTI I POT.TEMPI1 UOR.ItEMP.l v.POrT.EMIT.I ADS .U-0O.I REL.HUMID.I SPC.HLMID.I VAPPRE .VAP.PRED.I REETANDER I

(Cee . 1-lo~o TCSoO- I 1)ss TKg/ mI3 (Prcent) TKg/EQI TMoIlibarL (MoiA T TKeO.M-./3)
19.35 12.733 13.934 14,114 9.81IIE-I03 E18.62 7.94bE-03 121437 14,599 NO DATA

HEIGLHT, Z2 POT.TER
0
.2' VIRTEFMP.? S.PST.TAP2 AiS.NDMIO.D RPL.AOMID.? SPEC.OSLMI D.2 VAE.PRES.2 DOAR'.PRE. REF I 1INDESx 2

MobIL (C boo', L T~elsooR IGCEN T/.3) Poro1nYL a~/g T 1OiDP Molob~r Td -2/3T
9.20a 2.737 1 4,010 1 4.10 0 9 6SPRE-T3 96 9. 7.A4IF-53 17.778 14.704 No DATA

OCONTINUED BELOW

PRINT DATL : I1 JUN ITNO)
RUN NUMFHER: 7905L041000 MARINE SILAFACE LATER DATIA S AMPLING RATE T AiL LHANNE EDT: Y,,MoR

START TIME: 10: 4: 0 PSI AOL MEIC RMETE'DMDLOGV DATA AVERAGING PERI3D: 30 Moo,
TVAT DATE: 4 Map 1979 (DAY 124) SAN NICOLAS ISLAND, C~ OMENLLATURE IUPRLVL .OE EE

PROFPILE CAL CULAT IONS FADED ON ABOVEF OBSERVE D AND CAL CULATED VALULES LFLSIAGER ,1973T:

FEULO UPARAMETEO S PROF ILETSI TP ES
STABIL ITY (T-UP,--DtANT SCALING FARAMFIERS PARTIAL DERIVATIVES _IMCN WST NI EIGH

0
:

G-RAD RICHARDSON NUMBERA MOMENTSM ELOX ERICTION VFLOCIOT GEFNERAL FONM:DN/D2= GENERA) FORM 'N SoUPE.
*oStebe,. O oNTaNIC INY/L t~tsNc Lr TNI NT I/IL(1121 RI/I/fl- L l LI oO-SI 2-PSCI11
-0.7 AT CA -lIME-I? 9 S-? TGXZTT2 N- N.

TEO~kRFIL MRAN NEITHT TUJMIDITS FLUX SCAL ING~ SEE CR090. I' SWIND SPEED L M'oc I ND S'EED ,M'5X-
IMMI rT GAHT?.7T/ TEA/Ne L TXg/RgT Z'HILH (MtGo 0EIH M) Vo@ Aoo

1M2.9 9 Il Ia261 0.0 I 9E-114 DWD L13KI D.II

/1L RI 59 E ATI HEAT FLUX
-0.189 Wa14,1 21 SCALING POI. TEMP. N-SF'EC.NUMIDITf TRNO, NSTLC 'MIDITI O.1q'Q

-I:'ET IT 1_eoo) /'HL I CHT (MeIt Zoo IGHT M) V.t, A~o
7/) At 10 METERS -7.789E-03 DOH/D/ Z .16-f P PSO
-0.1 46 Ti NNEAT ELLIS SN "T DPE 5 201 ST1

TW., ts/MO)
Z/lk.*T ZI 9,57L-01 ROUGHNESS LENGTH NoFOT.TE4PT(olol-) NoPOT TEMP Rbn

I-0,r. 7 M -HEIGHT ( Motor) IZ-HEIY 119 M'11-1 AnN
VET ANS, SOLAR NEAT FLU S 1,I086E-07 DPT/D/O A 9,'r-04 PSI.P512IL

Z/1- AT 0? 4A. 1,s / M2) PTk S1K P- 6 94K V1
-O 34 -2.7,4 E 0 2

8880 COEF AT III METER', N.LoTEE STAUC L"'M 2 3
MONTHNOFUDOV LENRGTH TOTAL NHEAT FUDGES FLUXS ) ITMoo E.aolo. :LEn t .I o, AN,o

P511 AT I2- I 335 BWoN oAItO
', AT 7;Tn 1.39/49? -'0.13

P" 12 AT /12. 5 , 21..UaR9s

GENERAL-ISUAT:M.:.AETI

VOJN RAR MAN GRAVITATION PRUEILE PROFITI E blUER SlER
CONMST AN AC "'EA"."N TOR .PRANDIE TTORSCHMIDT SIN HEAT MOIST7URE AIR I.l II
No oM I TM/N-2?L NOREEN NUMBER IRAN' F C1011 TPNNSF COTT Q4 0
0,4 V.7919 1 74 0 74 0,921- 03 I 3?ET 1 F ? '351'

1; OE NRAI NOTE-, AIR 1-El It I AT1

EDNI PTO'CX1V R.1 WATER '0A' RIOT C-Ar

*CENTIMMID ON NUT PAG 18
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RUON NUMBER:; 79SIL04I00I MARINE SURFACE LAYER PRINT DATE. It JUN 1980
START TIME: 10; 4: 0 PUT NR'L M ICR OMETEORO.LOGY DATA SAMPLING RATE (AL L CHANNELS); 6/Mit
S TART DATEi 4 May 1979 (DAY 124) SAN NIC.LA. ISLAND, CAL DATA AVERAGING PERIODi 350 Mi n

.ESTIMATED MICROMF.TEOROLOGICAL PARAMETERS AT lEN METERS,

AIR TEMP. WIND SPEED DEW POINT TEMP.TRUC., AR.PRE. BULK UT TEMP AIR-WT TEMP POT-WT TEMP YIR-WT TEMP V.POT-UT TEMP
(Celsius) (Meter/sec) (Celsius) KeI. M-2/3) (MSlI brT (Celsius) lKelvin) (Kelvin) (Kelvin) (Kelvin)
12.636 2.08 10.55 NO DATA 1019.49 13.538 -0.902 -0.904 0.462 0.560

HEIGHT POT.TEMP. VIR.TEMP. V.POT.,TEMP. ASS.HUMID. REL.HUNID, SPEC.HUMID. VAP.PRES. S.VAP.PRES. REF.INDEX
(Meters) (Celsius) (Celsiu (C (Celsius) (Mg/.3) (Percent) (Kq/KR) (Nllibas) (Millibars) (Kel.M-2/3)
1.00 12.734 04.000 14.09 9.7033-03 87.11 7.852E-03 12.797 14.692 NO DATA

SSULK AERODYNAMIC CALCULATIONS BASED ON ABOVE ESTIMATED VALUES AT TEN METERS (FRIEHE ET ALI97e):

INFFRRFD FLUX PARAMETERS INFFRRFD INFFRRFD MEAN VERTICAL
STABILITY (.-UP,-DOWN) SCALING PARAMETERS VELOCITY COVARIANCE MISCELLANEOUS

GRAD.RICHARDSON NUMBER MONRTUM FLUX FRICTION VELOCITY WITH LONG. VELOCITY AIR DENSITY
) -St.Sle.--Unst.ble) (Nt/2) (Meters/secT (eter2/sec2) (K9/3)
-3.127 AT GNH -4.l0E-SI 5.763E-02 -3.321E-03 1.2356

G;EOMETRIC MEAN HEIGHT HUMIDITY FIUX SCALING SPEC.HUMID. WITH ABS. HUMIDITY AIR SPECIFIC HEAT
(Meter) GN .2Cz12)I/2 (KR/see .2) (K/K6

9
) (Meter K9/sec n3) ((T.a/KQ K1.)

12.99 5.74E-06 -8.058E-05 5.73SE-06 2,470E 02

Z/L AT GH LATHEAT FLUX SCALING POT.TEMP. WITH POT.TEMPERATURE WATER LAT.HEAT VAP.
-3.294 (Wats/n) (Kelvin) (Me ter Sl./sec) IITeal./Kg)

1.42E SI -6.141E-02 3.539E-03 5.90(7E 05
Z/L AT 10 METERS
-2.535 TENHEAT FlUX ROUGHNESS LENGTH VAP.PRES.AT WT LEVEL

(Watts/.2) (Meters) (Millibar)
MONIN-OBUKHOV LENGTH 4.42E 00 2.9SE-Il 15.602
(Meters)
-3.944E 0 SKY AND SOLAR HEAT FLUX DRAG COEF.AT 10 METERS ASSHUMID.AT WT LEVEL

(Watts/n2) (DInensionless) (K
9
/ 3)

-2.74E 02 7.673E-04 I1379E-02

TOTAL HEAT BUDGET FLIJX BAR.PRESAT WT LEVEL
(Wtts/2) (Millibar)
-256E 02 10)9.69

SOWEN RATIO
(no volts)

* MEASUREMENT ERROR ANALYSIS OF PARAMETERS LISTED IN PERCENT MEAN ERROR AS COMPUTED FROM CONSTITUENT MEASUREMENT ACCURACIES,
TOP ROW ARE PROFILE FRROR VALUES AND POTTOM ROU ARE SULK AERODYNAMIC ERROR VALUES. ALL VALUES ARE APPROXIMATE AND ARE or-:

GRADRICH. Z/L MOMENTUM LAT.HEAT SEN.HEAT SKY RAO. TOTAL HEAT SOWEN FRICTION SCLSPEC SCL.POT. ROUGH. DRAG
KOAT CN AT IM FLUX FLUX FLUX FLUX FLUX RATIO VELOCITY HUMIDITY TEMP. LENGTH COEF.

194% 194% 132% 060X 185Z 5% 17% 345% 66X 94% 119% 86Z 132%

192% 1V2% 46% 47% 120% 5% 6% 167% 23% 70% (43% 43% 40%

. CONTINUED BELOW

RUN NUMBER: 790504U000 MARINE SURFACE LAYER PRINT DATE: 11 JUN 1980
START TIME: 10: 4: 0 PST NRL MICROMETEUROLOGY DATA SAMPLING RATE (ALL CHANNELS): 6/Nin
START DATE: 4 may 1979 (DAY 124) SAN NICOLAS ISLAND, CAL DATA AVERAGING PERIOD: 30 Men

. COMPOSITE PROFILE AND PUK AERODYNAMIC DERIVFD PARAMETER VALUE WEIGHTED AS A FUNCTION OF THE ABOVE RESPECTIVE MEASUREMENT ERRORS
WITH THE LOWER LIMIT OF THE CORRESPONDING MEASUREMENT UNCERTAINTY INDICATES IN 1 1:

FLUX PARAMETERS

STABIIITY )OUP,--DOWN) SCALING PARAMETERS

GRAD.RICHARDSON NURSER MOMENTUM FLUX FRICTION VELOCITY
e=StaDle,-Unstab~et (Mt/n.) (Metsrs/sec)
-1.654 (0.021 T CMH -6,13E-03 [6.OE-2 6.814E-02 (6.0E-021

CFOMETRIC MEAN HEIGHT HUMIDITY FLUX SCALING SPECHUMIO.
(Meter) GMH=(ZIsZ?)I/2 (K

9
/sec m2) (KQ/Kg)

12.99 156E-06 )R.DE-Ob) -1.675E-6 13.0E-051

Z/L Al LAT.HEAT FLUX SCALING POT.TEMP.
-1.749 .02) (Watts/n2) (K.lvin)

I.SE SO L2.0E+XII -3.2(1E-02 [2.DE-02
Z/L AT 10 METERS
-1.346 (0.021 SEN.HEAT FLUX ROUGHNESS LENGTH

(Watts/n2) (Meters)
MONIN-OBUoHOV LENGTH 3.0 6E a0 [3(0EO0 3.624E-0R (b.OE-051
(Meters)
-7.42.E O0 SKY AND SOLAR H:AT FLUX DRAG COEFAT 10 METERS

(Watts/2) (Meters)
-2.74E 02 [2,05EO( 2.46St-.% (4.0E-041

TOTAL HEAT BUDGET FLUX

-2.6.E .2 13.0EOO1]

BOWEN RATIO
(To unIts)
0.200 (1.OF)

" DIIFERERCF BETWEEN THF PROFILE AND BULK AERODYNAMIC DERIVED PARAMETER VALUES AS COMPUTED VIA THE STANDARD DEVIATION FROM EITHER THE
ABOVE WEICHTFD COMPOSITE VALUE YR MEASUREMENT UNCFRTAINTY VALUE (WHICH EVER ABSOLUTE VALUE IS LARGER). ALL VALUES ARE
LISTED IN PERCENT DIFFERENCF AND ARE unr-":

GRADRICH Z/. NOMENTUM LAT.HEAT SEN.HEAT SKY RAD, TOTAL HEAT BOWEN FRICTION SCLSPEC SCL.POT. ROUGH. DRAG
NOAT CRH AT (IM FLUX FLUX FLUX FLUX FLUX RATIO VELOCITY HUMIDITY TEMP. LENGTH COEF.

9% 9% 7% (29% 59% at l0% 9i 33% 311% 845 9% 1695

" EMND OF DATA R1N 189



MARINE SURFACE LAYER MICROMETEOROLOGICAL EXPERIMENT

NAVAL RESEARCH LABORATORY
ATMOSPHERIC PHYSICS BRANCH

MARINE ATMOSPHERIC RESEARCH STATION
SAN NICOLAS ISLAND, CALIFORNIA

. . * . MICRORETEOROLOGICAL DATA a

RUN NUMBER: 7905041030 PRINT DATE: II JUN 1980
START TIME: 16t34:20 Pqr DATA SAMPLING RATE (ALL CHANNELS): 6/M4n
END TIME: : 4131 PST DATA AVERAGING PERIOD: 31 Mtn
START DATE; 4 May 1979 (DAY 124) NOMENCLATURE; I-UPPER LEVEL, 2-LOWER LEVEL

* ANALOG C4ANNFL RAW DATA (AVERAGE VDC);

No, No. N. No.03 NO.04 NO.05 No.06 NR.07 No0DS NO.09
VOLT.REF.A TEMP.STRUC.1 TEMP.STRUC.2 DEW POINTI DEW POINT2 WIND SPEEDI WIND SPEEDS BAR.PRES.2 SKY RA l. WIND DIR,

6.205 0.1 0.001 5.215 5.188 1.004 1.023 5.166 8,446 5.340

No.10 No.II No.12 No.13 NO.14 No15 No.16 No,17
BULK WY TEMP AC FREQUENCY AC VOLTAGE MANUAL FLAG ZERO REF. SPARE A SPARE B VOLT.REE.B

3.954 3.819 2.528 0.0011 0.1 0.111 0.011 6.205

DIGITAL CHANNEL RAW DATA (AVERAGE): ESCARPMENT DATA, FIELD CALIBRATION AND WIND SPEED ESCARPMENT CORRECTIONS:

No.I No2 UPWIND NEAR UPWIND LAND OPIFCAL DPECAL WIBFCAL WSIEC WbEC
AIR TEMP.! AIR TEMP.2 HEIGHT/LENGTH PATH(Metero) (Volts) (Volts) (Volts) )Cceff.) (Cceff.)
1411 127064 1421 128227 0.199 LOS -0.009 0.000 0.000 0.992 0.949

o SYSTEM HOUSEKEEPING PARAMETERS TRANSLATED INTO ENGINEERING UNITS:

MANUAL FLAG ERROR COUNT DATA BASE VoLT.REF.DEV VOLT.REF.DEV ZERO REF.DEY AC VOLTFLUX AC FREQ.FLUX AC VOLTAGE AC FREQULNCY
(Nucans) (No.scans) (No.scans) A(No.).005V) B(No.).005V) (No.),.02V) (No.)SV) (NoyIN,) (VAC) (Hz)
0 0 18a0 0 a 0 0 115.3 T:9.82

a OBSERVED MICROMETEOROLOGICAL PARAMETERS (INCLUDING THE ABOVE CAL. AND ESCARPMENT CORRECTIONS) TRANSLATED INTO ENGINEERING UNITS:

AIR TEMP.! WIND SPEED! DEW POINTI TEMP.STRUC.I WIND DIR. BAR.PRES.I SKY RAD. BULK WI TEMP nEAN AIR (EP
(Ce.s.u0) (Meter/s C Celsois) (Kel.xM-2/3) (Deg.Tr.e (Millibar) (Watt/n2) (Celous) (Klvin)
12.706 2.04 10.82 NO DATA 326.5 1017.46 -3.41E 02 (3.597 25.925

AIR TEMP.2 WIND SPEED2 DEW POINT2 TEAP.STRUC.2 TIDE 'ABLE BAR.PRES.2
(Celsous) (Meter/sec) (CelsiusI (Kel.oM-2/3) (ieter MSL) (Millobar)
(2.823 2.06 10.60 NO DATA -0.6! (0,8.56

. CALCULATED MICRO)METEOROLOOICAL PARAMETERS:

HEIGHT, Z! POT.TEMP.1 VIR.TEMP.1 V.POT.TEMP.1 ABS.HUMID.I REL.HUMlD.1 SPEC.HUMID.1 VAP.PRES.1 S.VAP.PRES.I REF.INDEX 1
(Meters) (Celsiu,) (Celsius) (Celsius) (Rg/n3( (Percent) (Kg/Kg) (Millibar) (Millobar) Ko.,o-2/3)
(8.35 (2.88b 14.096 14.276 9.B6SE-03 88.27 7.995E-03 13.15 14.745 NO DATA

HEIGHT, Z2 POTTEMP.? VIRTEMP., V.PDT,TEMP.2 ABS.HUMID.2 RELHUID.2 SPECHUMID.2 VAP.PRES.? S.VAP .PES.2 REF,INOLE
(Meters) (Celsius) (Celsius) (Celsics) (Kg/M) (Percent) (Eq/Kg) (MillIbar) (Mill1bar) (KOI.ott-2/3)
9.20 12.913 14.193 14.283 9.73?E-03 86.36 7.8BIE-03 12.844 14.874 NO DATA

* CONTINUED BEOW

PRINT DATE: 11 JUN 1980
RUN NUMBER: 770514)31 MARINE SURFACE LAYER DATA SAMPLING RATE (ALL CHANNELS): 6/Mon
START TIME: 10:34:20 PST NRL MICROMETEOROLOGY DATA AVERAGING PERIOD: 30 Mtn
START DATE; 4 Ma

9 
1979 (DAY 124) SAN NICOLAS ISLAND, CAL NOMENCLAIURE: I UPPER IEVFL, 2-LOWER LEVEL

o PROFILE CALCULATIONS BASED ON ABOVE OBSERVED AND CALCULATED VALUES (BUSINGER,1973):

FLUX PARAMETERS PROFILE SLOPES
STABILITY (*/UP,-DOWN) SCALING PARAMETERS PARTIAL DERIVATIVES (-=INCRWIIH HEIGHT)

GRAD.RICHARDSON NUMBER MOMENTUM FLUX FRICTION VELOCITY GENERAL FORM:DN/DZ
=  

GENERAL FORM:'N'SLOPE=
( Stable. 1-U table) (Nt/m2) (Meters/sec) [ (N1-N2) I/ILn(ZI/72). [(LnZI-PSI )-(LnZ2-P I)1/
2.470 AT GMH NOT COMPUTED NOT COMPUTED (ZIOZ2)I/2( INI-N2)

GEOMETRIC MEAN HEIGHT HUMIDITY FLUX SCALING SPECHUD, NWIND SPEED (M/ses) N-WIND SPFED (M/set)
(Meter) CMH.(ZIZ2)t/2 (Kg/sec n21 (Kg/Kg) ZoHEIGHT (Meters) Z-HEIGHT (ME Vert.Aoos
12.993 NOT COMPUTED NOT COMPUTED DWS/DZ- 6.40E-53 PSI=PSlI

WS SLOPE=NOT COMPUTED
7/L AT GMH LATHEAT FLUX
NOT COMPUTED (Wats/2) SCALING POT.TEMP. NSPEC.HUMIDITY (Kg/Kg) N=SPEC.HUMIDITY (Kg/Kg)

NOT COMPUTED (RelvI) Z HEIGHT (Meters) ZHEIGHT (H) Vert.Aois
Z/L AT I0 METERS NOT COMPUTED DSH/DZ I.27E-05 PSI-PSI?
NOT COMPUTED SEN.HEAT FUIX SH SLOPE- NOT COMPUTED

(Watts/n?)
Z/L AT It NOT COMPUTED ROUGHNESS LENGTH NPOT.TEMP.(Keloon) NPOT.TEMP.(Kelvin)
NOT COMUTr.S (Reters) 2-HEIGHT (Meters) 2=HE1GHT (H) Vert.Axon

SKY AND SOLAR HEAT FLUX NOT COMPUTED OPT/DZ- -2,97E-03 PS2-S52
Z/L AT Z2 (W.t"/2) PTK SLOP.. NOT COMPUTED
NOT COMPUTED NOT COMPUTED

DRAG COEF. AT 1R METERS N=LnTEMPsrRuC.(KoM1/3)
MONIN-ORUROV (ENGTH TOTAL HEAT BUDGET FLUX ()i.ensionle ) Z-HEIGHT ( ) Vert .ts
(Meters) (N.tts/m2) SlDE-03 PSI-NONE
NOT COMPUTED NOT COMPUTEYT CT2 SLOPENO DATA

PSII AT 21NOT COMPUTED BOSEN RATIO
PSII AT 12-ROT CORPITED (no hutIs)
PSI2 AT ZI-NOT COMPUTED NOT COMPUTED

PS12 AT Z2NOT COMPUTED

o GENERAL CONSTANTS; MISCELLANIOUS

VON RARHAN GRAVITATION PROFILE PROFILE BUlK BULK
CONSTANT ACCELERATION TURPRANDTL TUR.SCHMIDT SEN HEAT MOISTURE AIR DENSITY
(N unit) (M/ser 2) NUMBER NUMBER TRANSF.CTIEF. TRANSF.COEF. (K/s)
0.4 9.7959 8.74 0.74 O.92E-03 1.32E-03 12345

oGNERAL NOTF-: AIR SPECIFIC HEAT
Profile data Rchrdson RNber (RI) (-2.8) foocotonal Ia'itst ono eoceeded For cospotong Z/L ()II r/Kg.)

as a fnrtoon of RI. Prefole /IL and lL dependent Calculations nt coecoted. 2.4171E 02
Accuracy limitations exceeded for neasoresent of Profile Rlope and/or Partial Derioatoce.
Computation wcoceoed by onsertion of: MATR LA).HEA VAP

I ITcal ./Rg)
WI-US?" n0.02R of Mean VaI... t .9009E V!

o CONTINUED ON NPX PAGE 190



RUN NUMBER: 7905041030 MARINE SURFACE LAYER PRINT DATE. It JUN 1980
START TIME: 10:34:20 PSI NRL MICROMETEOROLOGY DATA SAMPLING RATE (ALL CHANNELS): 6/Mln
START DATE, 4 May 1979 (DAY 124) SAN NICOLAS ISLAND, CAL DATA AVERAGING PERIOD: 30 Min

a ESTIMATED MICROMETEOROLOGICAL PARAMETERS AT TFN METERSi

AIR TEMP. WIND SPEED DEW POINT TEfMPSTRUC. BAR.PRES. BULk WT TEMP AIR-WT TEMP POT-T TEMP viR-wr TEMP U.POT-WT TEMP
(Celsius) (Meter/eec) (Celsius) (KeI.uM-2/3) (Millubar) (Celsius) (Kelvin) (Knl)itt (Kelvin) (Kelvin)
12.909 2.06 10.63 NO DATA 1018.47 13.597 -0.788 -0,690 0.564 0.682

HEIGHT POT.TEMP. VIR.TEMP. V.POT.TEMP. ASSNUMID. REL.HUMID. SPEC.HUM ID. VAP.PRES. S.VAP.PRES. REF.INDEX
(Meters) (Celsius) (Celsius) (Celsius) (Kg/t3) (Percent) (Kg/Kg) (Millibars) (Millib rs) (KeI.uM-2/3)
10.00 12.907 14.181 14.279 9.743E-03 86.58 7.894E-03 12.865 14.859 NO DATA

. 51(1K AERODYNAMIC CALCULATIONS BASED ON ABOVE ESTIMATED VALUES AT TEN METERS (FRIENE ET AL,1978)c

INFERRED FLUX PARAMETERS INFERRFD INFERRED BEAN VERTICAL
STABILITY (+!UP,--DOWN) SCALING PARAMETERS VELOCITY COVARIANCE MISCELLANEOUS

- - - - - - -. .... ..-- --- ---- -- -- --- - --- .--- - --- -- --- -- -- - --- .--- - --- - -- - ---- - - -- -

GRADRICHARDSON NUMBER MOMENTUM FLUX FRICTION VELOCITY WITH LONG. VELOCITY AIR DENSITY
( n_.'.ble*,-Unstable) (Nt/t2) (Meters/sec) (Meter2/sec2) ( Kg/u3)
-3.025 AT GMH -4.00E-03 5.694E-82 -3.243E-03 3.2348

GEOMETRIC MEAN HEIGHT HUMIDITY FLUX SCALING SPEC.HUMID. WITH ABS. HUMIDITY AIR SPECIFIC HEAT
(Meter) GMH-(ZIeZ2)I/2 (Kg/sec .2) (K/Kg) (Meter Kg/sec m3) (ITcal/ g Kel.)
12.99 1.67E-I6 --. 061E-05 5.66BE-06 2.4070E 02

Z/L AT GMH LAT.HFAT FLUX SCALING POT.TEMP. WITH POT.TEMPERATURE WATER LAT.HEAT VAP.
-3.180 (Watts/ta) (Kelvin) (Meter Kel./ec) ITcal./Kg)

1.40E 01 -5.007E-02 3.307e-03 5.9007E 05
Z/L AT 10 METERS
-2.454 SFN.HEAT FLUX ROUGHNESS LENGTH VAP.PRES.AT WT LEVEL

(Wutts/M2) (Memer ) ("Illibar)
MONIN-OBUOHOV LENGTH 4.13E 0 2.312F-11 15.662
(Meters)
-4.075E 00 SKY AND SOLAR HEAT FLUX DRAG COEF.AT 10 METERS ABS.HUMID.AT WT LEVEL

(Watts/.2) (DOMensoInless) (Kg/t3)
-3.41E 02 7.658E-04 1.183E-02

TOTAL HEAT BUDGET FL1X DAR.PRES.AT WT LEVEL
(Wo tT/.2) (Millijar)
-3.23E 02 1019.67

BOWEN RATIO
(uu units)
0.295

HFASUREMtNT ERROR ANALYSIS OF PARAMETERS LISTED IN PERCENT MEAN ERROR AS COMPUTED FROM CONSTITUENT MEASUREMENT ACCURACIES.
TOP ROW ARE PROFILE ERROR VALUES AND BOTTOM ROW ARE BULK AERODYNAMIC ERROR VALUES. ALL VALUES ARE APPROXIMATE AND ARE -#or-':

GRAD.RICH. Z/L MOMENTUM LAT.HEAT SEN.HEAT SKY RAD. TOTAL HEAT BOWEN FRICTION SCL.SPEC SCL.POT. ROUGH. DRAG

NO.AT GNH AT tION FLUX FLUX FLUX FLUX FLUX RATIO VELOCITY HUMIDITY TEMP. LENGTH COEF.

230% N/A MIA N/A N/A MIA N/A N/A N/A N/A N/A N/A N/0

202% 202% 46% 47% 130% 5% S 178% 23% 75% 153% 43% 40%

" CONTINUED BEOW

RUN NUMBER, 7905041030 MARINE SURFACE LAYER PRINT DATE: II JUN 1980
START TIME: 10:34:20 P T MRL MICROIMETEOROLOGY DATA SAMPLING RATE (ALL CHANNELS): 6/Mln
START DATE: 4 May 1979 (DAY 124) SAN NICOLAS ISLAND, CAL DATA AVERAGING PERIOD: 30 Nin

o COMPOSITE PROFILE AND BULK AERODYNAMIC DERIVED PARAMETER VALUE WEIGHTED AS A FUNCTION OF THE ABOVE RESPECTIVE MEASURENENT ERRORS
WITH THE LOWER LIMIT OF THE CORRESPONDING MEASUREMENT UNCERTAINTY INDICATED IN 1 1

FLUX PARAMETERS
STABILITY (.UP,-taOWN) SCALING PARAMETERS

GRA8DRICHARDSON NUMBER MOMENTUM FLUX FRICTION VELOCITY
(n.Rtsble,- Unstable) (Nt/t2) (Meters/sec)
-2.766 (0.021 AT GMH NOT COMPUTED NOT COMPUTED

GEOMETRIC MEAN HEIGHT HUMIDITY FLUX SCALING SPEC.HUMID.
(Mer) GMH.(Z3Z2)I/2 (Kg/sec M2) (Kg/Kg)
12.99 NOT COMPUTED NOT COMPUTED

Z/L AT GNH LAT.HEAT FLUX SCALING POT.TEP.
NOT COMPUTED (Wets/n2) (Kelin)

NOT COMPUTED NOT COMPUTED
Z/L AT 1R METERS
NOT COMPUTED SENHEAT FLUX ROUGHNESS LENGTH

(W11t /2) (Meters)
MONIN-OBUKHOV LENGTH NOT COMPUTED NOT COMPUTED
(Meters)
NOT COMPUTED SKY AND SOLAR HEAT FLUX DRAG COEF.AT 10 METERS

(Wetts/o2) (Meters)
NOT COMPUTED 1.060F-us

TOTAL HEAT BUDGET FLUX
(Watt /02)
NOT COMPUTED

BOWEN RATIO
(. units)
NOT COMPUTED

e DIFFERENCE BETWEEN THE PROFILE AND BULK AERODYNAMIC DERIVED PARAMETER VALUES AS COMPUTED VIA THE STANDARD DEVIATION FROM EITHER THE
ABOVE WEIGHTFD COMPOSITE VALUE OR MEARUREMENT UNCERTAINTY VALUE (WHICH EVER ABSOLUTE VALUE IS LARGER). ALL VALIIES ARE
LISTED IN PERCENT DIFFERENCE AND ARE *+or-,i

GRAD.RICH, Z/L MOMENTUM LATHEAT SENH.EAT SKY RAD, TOTAL HEAT BOWEN FRICTION 9CL.SPEC SCL.POT. ROUGH. DRAG
MO.AT GMH AT ION FLUX FLUX FLUX FLUX FLUX RATIO VELOCITY HUMIDITY TEMP. LENGTH COEF.

I09 N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A ?'0%



MARINE SURFACE LAYER MICROMETEOROLOGICAL EXPERIMENT

NAVAL RESEARCH LABORATORY
ATMOSPHERIC PHYSICS BRANCH

MARINE ATMOSPHERIC RESEARCH STATION
SAN NICOLAS ISLAND, CALIFORNIA

5 * ft ft MICROMETEOROLOGICAL DATA . . . .

RUN NUMBER: 7905041100 PRINT DATE: II JUN 1990
START TIME: It: 4,40 PYr DATA SAMPLING RATE (ALL CHANNELS); 6/14n
END TIME: 11:34:40 PST DATA AVERAGING PERIOD: 30 Mn
START DATE: 4 May 1979 (DAY 274) NOMENCLATURE: i-UPPER LEVEL, 2-LOWER LEVEL

. ANAlOG CHANNE RAW DATA (AVERAGE VDC):

No.0 NO.1 No.02 No.03 No.04 No.05 NO.06 No.07 No.00 No.09
VOLT.REF.A TEMPSTRUC.I TEHP.STRUC.2 DEW POINTI DEN POINT2 WIND SPEEDI WIND SPEED2 BAR.PRES.2 SKY RAD. WIND DI,
6.2 0 O.101 0.01 5.251 5.217 1.529 1,549 5.159 2.571 5.206

No.Io No11 No.12 NO.13 No.14 No.15 No.16 No.)?
BULK WI TEMP AC FREQUENCY AC VOLTAGE MANUAL FLAG ZERO REF. SPARE A SPARE B VOLT.REE.B
3.996 3.096 2.528 0.001 a.001 01001 0.0a1 6.205

o DILITAL CHANNEL RAW DATA (AVERAGE): ESCARPMENT DATA, FIELD CALIBRATION AND WIND SPEED ESCARPMENT CORRECTIONS:

No.1 RN.2 UPWIND NEAR UPWIND LAND DPIFCAL DP2FCAL WTBFCAL WSIEC WS2EC
AIR TEMP.1 AIR TEMP.2 HEIGHT/LENGTH PATH(Meter.) (Volts) (Volvs) (Volts) (Coeff.) (Copf;.)
1411 125979 1421 127504 0.183 151 -0.809 0.000 0.000 0.992 0.952

o SYSTEM HOUSEKEEPING PARAMETERS TRANSLATED INTO ENGINEERING UNITS:

MANUAL FLAG ERROR COUNT DATA BASE VYLT.REF.DEV VOLT.REF.DEV ZERO REFDEV AC VOLT.FLUX AC FREQ.FLUX AC VOLTAGE AC FREQUENCY
(No..ns) (Nosco Noscns) A(No,).005V) B(No,).OOV) (No.).02V) (No.)5V) (No.)IHz) (VAC) (N.)

0 0 10 0 0 0 a 0 1 15,3 59.90

o OBSERVED MICROMETEOROLOGICAL PARAMETERS (INCLUDING THE ABOVE CAL. AND ESCARPMENT CORRECTIONS) TRANSLATED INTO ENGINEERING UNITS:

AIR TEMP.1 WIND SPEEDI DEW POINTI TEMP.STRUC.1 WIND DIR. BAR.PRES.1 SKY RAD, BULK WT 1EMP MEAN AIR TEMP
(Celsius) (Neter/sec) (Celsius) (Kel.uM-2/3) (Deq.True) (Millibar) (Wat/m2) (Celsius) (Keloin)
12.598 3.00 11.04 NO DATA 310.6 1017.35 -3.59E 02 13.639 285.034

AIR TEMP.2 WIND SPEFO2 DEW POINT2 TEMP.STRUC.2 TIDE TABLE BAR.PRES.2
(Celsius) (Meter/sec) (Celsius) (Kel.1M-2/3) (Meter MSL) (MIllibar)
12.750 3.01 10.78 NO DATA -0,59 1010.45

o CALCULATED MICROMETEOROLOGICAL PARAMETERS

HEIGHT, Z1 POT.TEMP.1 VIR.TEMP.1 V.POT.TEMP.1 ABS.HUMID.I REL.HUMID.I SPEC.HUMID.I VAPPRES.1 S.VAPPRES.1 REF.INDEX 1
(Neter s) (Cel (.s (us) (C Celsius) (Kg/s3) (Percent) (KQ/Kq) (Millibar) (Millibar) (Kel.oM-2/3)
10.35 12.778 14.007 14.107 I.0EIE-02 90.19 .)12E-03 13.203 14.639 NO DATA

HEIGHT, Z2 POT.TEMP.2 VIR.TEMP,T V.POT.TENP.2 ABS.HUNID.S REL.HUMID.2 SPEC.HUMID.2 VAP.PRES.2 S.VAP.PRES.2 REF.INDEX 2
(Meters) (Celsius) (Celsius) (Celsius) (Kq/n3) (Percent) (K/Kg) (Millibar) (MillibarI (Kel.oM-2/3)
P.20 12.41 14.136 14.227 9.847E-D3 B7.70 7.974E-03 12.993 14.802 NO DATA

o CONTINUED BELOW

PRINT DATE: It JUN 1960
RUN NUMBER: 7905041100 MARINE SURFACE LAYER DATA SAMPLING RATE (ALL CHANNELS): 6/Min
START TIME: I1: 4:41 PST NRL MICROMETEOROLOGY DATA AVERAGING PERIOD: 30 Rio
START DATE: 4 May 1979 (DAY 124) IAN NICOLAS ISIAND, CAL NOMENCLATURE: 1UPPER IEVEL, 2-LOWER LEVEL

o PROFILE CALCULATIONS BASED ON ABOVE OBSERVED AND CALCULATED VALUES (BUSINGER,1973):

FLIPS PARAMEI FRI PROFILE SLOPES
STAII ITY ( UP,- DOWN) SCALING PARAMETERS PARTIAL DERIVATIVES (uINR.WITH HEIGHT)

E.uAD.RICHARDSON NUMBER MOMFNTUM FLUX FRICTION VELOCITY GENERAL FORM:DN/DZ- GENERAL FORM:'N'SLOPE;

(2,Stuble,--Unstable) (Nt/.2) (Melers/sec) I(NI-N2)I/lLn(ZI/72)e I(LnI-PSI)-(LnZ2-P SI/
-2.712 AT GMH NOT COMPUTED NOT COMPUTED (ZI1Z2)1/21 (NI-N21

GEOMETRIC MEAN HEIGHT HUMIDITY FLUX SCALING SPEC.HUMS. N-WIND SPEED (M/sec) N:WINO SPEED (M/s.c)
(Metr) GMH-(ZIZ2)1/2 (EK/sec .2) (Kg/KS) ZHEIGHT (Meters) 2-HEIGHT (M) Vert.Aois
12.993 NOT COMPUTED NOT COMPUTED DWS/DZ- 9.30E-D3 PSI-PSII

WS SLOPE-NOT COMPUTED
7/L AT GMN LAT.HEAT FLUX
NOT COMPUTFD (WItt%/.?) SCALING POT.TEMP. HSPEC.HUMIDITY (Kq/KRg N-SPEC.HUMIDITY (Kq/Kg)

NOT COMPUTED (Kelvin) ZHEIGHT (Meoers) 2-HEIGHT (MI VertAis
Z/L AT 20 METERS NUT COMPUTED DSH/DZ I.54E-05 PSI-PSIz
NOT COMPUTED SENHAT FLX SH SLOPE- NOT COMPUTED

Z/L AT Z1 NOT COMPIITED ROUGHNESS LENGTH N-POT.TEP(eluin) NPOT.TEMP.(Relsin)
NOT COMUTFO (etrs) 7-HEIGHT (Peters) ZHEIGHT (M) VoI.Atis

SKY AND SOLAR HEAT FLUX NOT COMPUTED OPT/DZ- -7.ROE-R3 PSI-PSI2
Z/L AT 72 (WaIts/oll) PTK SLOPE- NOT COMPUTED
NOT COMPUrEO NOT COMPUTED

DRAG COEF. MT 10 METERS N-LnTEP.STRUC.(KoM-2/3)
MONIN-OpURHOV LENGTH TOTAL HEAT BUDGET FLUX (Doensionleqs) ZHEIGHT (M) Vert.Aous
(Meoters) (Watts/oZ) 3.s03(-03 PSI-NONE
NOT COMPUTED NOT COMPUTED CT2 SLOPE-MO DATA

ESI1 AT ZI-NOT COMPUTED BOWEN RATIO
PSI AT Z7NOT COMPITED ins unit%)
PS12 AT ZINOT COMPUTED Not COMPUTED
P912 AT Z-NOT COMPUTED

o GENERAL CONSTANTS: MISCELLAMEDOU

VON KARMAN GRAVITATION PROFILE PROFIE BULK BULK
CONSTANT ACCELERATION TUR.PRANDYL TUR.SCHMIDT SCM HEAT MOISTURE AIR DENSITY
(No units) TM/sec 2) NUMBER NUMRi TRAHF.C3FF, TRANBECOEF. (Kq/s3)
0,4 9.7959 0.74 0,74 O.P2E-03 1.32E-03 1.2347

.GNFPERAL NOTE;: AIR SPECIFIC HEAT
Profle datl Richlrdson NuRter (RI) (-2.6) fonctltnal limitations etceeded for compoting Z/L IT I./Kg.)

as a function of RI. Profle ilL end ./L dependent calcilations nt coecited. 2,4174K 02
Accuracy Iinitaolons coceeded for easorepent of Profile Slope and/or Partial Dtoatioc.
Conpotatuon eecled by insertion of: RTER LAT.HEAT VAR.

(ITcI./R)
WSI-WS?- +.0oR2 oF Mean VallU. .9YRISE RD
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RUN NUMBER: 790S041100 MARINE SURFACE LAYER PRINT DATE: II JUN 1980
START TIME: It: 4:40 PST NRL MICROMETEOROLOGY DATA SAMPLING RATE (ALL CHANNELS): 6/Min
START DATE: 4 May 1979 (DAY 124) SAN NICOLAS ISLAND, CAL DATA AVERAGING PERIOD: 30 Min

* ESTIMATED MICROMETEOROLOGICAL PARAMETERS AT lEN METERS:

AIR TEMP. WIND SPEEn DEW POINT TEMP.STRUC. BAR.PRER. SULK WT TEMP AIR-WT TEMP POT-WT TEMP VIR-WT TEMP V.POT-WT TEMP
(Celsius) (Meter/see) (Celsius) (KeI.uM-2/3) (Millibar) (Celsius) (Kelvin) (Kelvin) (Kelvin) (Kelvin)
12.732 3.01 10.81 NO DATA 1018.35 13.639 -0.907 -0.809 0.482 0.580

HEIGHT POT.TEMP. VIR.TEMP. U.POT.TEMP. ARS.HUMID. REL.HUMID. SPEC.HUMID. VAP.PRES. S.VAP.PRES. REF.INDEX
(Mete?.) (Celsius) (Celsius) (Celsius) (EKq/n3) (Percent) (K/Kg) (Millibars) (Millibars) (Kel.uM-2/3)
1R.00 12.830 14.121 14.219 9.867E-03 89.07 7.995E-03 13.019 14.782 NO DATA

e BULK AERODYNAMIC CALCULATIONS BASED ON ABOVE ESTIMATED VALUES AT TEN METERS (FRIEHE ET AL,1978):

INFERRED FLUX PARAMETERS INFERRED INFERRED MEAN VERTICAL
STABILITY (+-UP,--DOWN) SCALING PARAMETERS VELOCITY COVARIANCE MISCELLANEOUS

GRAD.RICHARDSON NUMBER MOMENTUM FLUX FRICTION VELOCITY WITH LONG. VELOCITY AIR DENSITY
(+IStable,-Unsable) (Nt/m2) (Meters/sec) (Neter2/sec2) (K/n3)
-1.086 AT CNH -9.29E-03 8.673E-02 -7.523E-03 1.2349

GEOMETRIC MEAN HEIGHT HUMIDITY FLUX SCALING SPEC.HUMID. WITH ASS. HUMIDITY AIR SPECIFIC HEAT
(Meter) GMH=(ZI*Z2)1/2 (Kq/sec .2) (Kq/Kq) (Meter K/sec n3) (ITcal./Kq Kel.)
12.99 7.94E-06 -7.413E-01 7.940E-06 2.4173E 02

Z/L AT GNH LAT.HFAT FLUX SCALING POT.TEMP. WITH POT.TEMPERATURE WATER LAT.HEAT VAP.
-1.158 (Satts/n2) (Kelvin) (meter Kel./sec) (ITtal./Kg)

1,96E 01 -4.890E-02 4.242E-03 5,9011E 05
Z/L AT 10 METERS
-0.891 REN.HEAT FLUX ROUGHNESS LENGTH YAP.PRES.AT WT LEVEL

(W.tts/n2) (Meters) (Millibar)
MONIN-OBUKHOV LENGTH 5.30E 00 2.579E-08 15.703
(Meters)
-1.122E 0I SKY AND SOLAR HEAT FLUX DRAG COEF.AT I0 METERS ABS.HUMID.AT WT LEVEL

w (Waets/n2l (DiMensionless1 (K/3)
-3.59E 02 RXRE-04 1.186E-02

TOTAL HEAT BUDGET FLUX OAR.PRES.AT WT LEVEL
(atts/e2) (Nillibar)
-3.34E 02 1019.55

BOWEN RATIO
(no units)
0.270

. MEASUREMENT ERROR ANALYSIS OF PARAMETERS LISTED IN PERCENT MEAN ERROR AS COMPUTED FROM CONSTITUENT MEASUREMENT ACCURACIES.
TOP ROW ARE PROFILE ERROR VALUES AND BOTTOM ROW ARE BULK AERODYNAMIC ERROR VALUES. ALL VALUEF ARE APPROXIMATE AND ARE "or-:

GRAD.RICH. Z/L MOMENTUM LAT.HEAT SEN.HEAT SKY RAD. TOTAL HEAT BOWEN FRICTION SCL.SPEC SCL.POT. ROUGH. DRAG
NO.AT GHH AT IOM FLUX FLUX FLUX FLUX FLUX RATIO VELOCITY HUMIDITY TEMP. LENGTH COEF.

213 N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A

192% 192% 46% 49% 120% 5% 6z 169% 23% 71% 143X 43% 40%

. CONTINUED BELOW

RUN NUMBER: 7905041100 MARINE SURFACE LAYER PRINT DATE: 11 JUN 1980
START TIME: 11: 4:40 PST NRL MICROMETEOROLOGY DATA SAMPLING RATE (ALL CHANNELS): 6/Mt
START DArE: 4 May 1979 (DAY 124) SAN NICOLAS ISLAND, CAL DATA AVERAGING PERIOD: 30 Min

. COMPOSITE PROFILE AND BULK AERODYNAMIC DERIVED PARAMETER VALUE WEIGHTED AS A FUNCTION OF THE ABOVE RESPECTIVE MEASUREMENT ERRORS
WITH THE LOWER LIMIT OF THE CORRESPONDING MEASUREMENT UNCERTAINTY INDICATED IN 1 1:

FLUX PARAMETERS

STABIITY (cuUP,--DOWN) SCALING PARAMETERS

GRAD.RICHARDSON NUMBER MOMENTUM FLUX FRICTION VELOCITT
(+Stable,--Unstable) (Nt/m2) (Metrs/sec)
-I.957 10.021 AT CMH NOT COMPUTED NOT COMPUTED

GEOMETRIC MEAN HEIGHT HUMIDITY FLUX SCALING SPEC.HUMID.
(Meter) GMH(ZIlZ?)1/2 (Kg/sec m2) (K/K)
12.99 NOT COMPUTED NOT COMPUTED

Z/L AT GMH LAT.HEAT FLUX SCALING POT.TEMP.
NOT COMPUTED (Watts/e2) (Kelvin)

NOT COMPUTED NOT COMPUTED
Z/L AT 10 METERS
NOT COMPUTED SEN.HEAT FLUX ROUGHNESS LENGTH

(Satts/e2) (Meters)
MONIN-OBUKHOV LENGTH NOT COMPUTED NOT COMPUTED
(meters)
NOT COMPUTED SKY AND SOLAR HEAT FLUX DRAG COEF.AT I0 METERS

(Metts/n2) (meters)
NOT COMPUTED 1.018-03

TOTAL HEAT BUDGET FLUX
(Stats/m2)
NOT COMPUTED

ROSEN RATIO
Inn units)
NMT COMPUTED

DIFFERENCE BETWEEN THE PROFILE AND BULK AERODYNAMIC DERIVED PARAMETER VALUES AS COMPUTED VIA THE STANDARD DEVIATION FROM EITHER THE
ABOVE WEIGHTED COMPOSITE VALUE OR MEASUREMENT UNCERTAINTY VALUE (WHICH EVER ABSOLUTE VALUE IS LARGER). ALL VALUES ARE
LISTED IN PERCENT DIFFERENCE AND ARE '.or-*:

GRAD.RICH. Z/L MOMENTUM LAT.HEAT SENHEAT SKY SAD, TOTAL HEAT ROWEN FRICTION RCL.SPEC SCL.PQT. ROUGH. DRAG
NO.AT GMH AT IRM FLUX FLUX FLUX FLUX FLUX RATIO VELOCITY HUMIDITY TEMP. LENGTH COEF.

44% N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A 1731
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MARINE SURFACE LAYER MICRONEYEOROLOGICAL EXPERIMENT

NAVAL RE-SEARCH LABORATDRY
A IHOSPH"ERIC PHYSICS BRANCH

MARINE ATMOSPHE RIC RESEARCH STATION
SAN NI COL AS I SLAND , CALIFORNIA

s . . . MICROMETEOROLUGICAL DATA . . . .

RUN NUMBER, 7985041230 PRINT DATE: 11 JUN 1980
START TIME: 12:30,20 pSr DATA SAMPLING RATE (ALL CHANNEtS): h/Mon
END TIME: 13:,0:10 PST( DATA AVERA GING pERITOD: 30 MoIn
S TAR T DATE: 4 MIt 1979 (DAY 124) NOMENCLAtURE: I-UPPER LEVEL, S4LOWER LEVEL

*ANALOG CHANNEL RAW DATA (AVERAGE ((DC):

No1 o01 N.2 No.03 No.04 0 No-06 No.07 No.08 No.09NUTEA EPBTU. TENP.STRUC.2 DEW POINTI DEW POINTS WIND J5SPEEDI WID S;PED RA.KS2 SY00 IDDR
6.205 0.092 0.001 5 .179 5,164 3 .624 3.553 5 .1.. 2.0 4.010

No.10 .No.13 No-12 No,.13 N-.14 No.1X No.06 No.17

BULK IIT TEMP AC FREQUENCY AC VOLTAGE MANUAL FLAG ZERO REF SARE A SPARC B VLT. RE.

oDIGITAL CHANNEL RAW DATA (AVERAGE): ESCARPMENT DATA, FIELD CALIBRATION AND WIND SPEE. ARPEMENT CORRECTIONS:

No.1 UP. VWIND NEAR UPWIND LAND OPIECAL DP2ECAL WYDECAL WSIEC EST EC

AIR TEMP.1 AIR TEMP.2 HEIGHT/LENGTH PATHIMeters) (Volto) (Volon) (Volts) (Cuo fE) (ConEE.)
1411 123115 1421 124374 0,157 139 -0. 09 0.000 0.000 0. 9 0.9.59

SYlSTEM HOUSEKEEPING PAKAMETERS TRANSLATED INTO ENGINEERING UNITS:

MANUAL FLAG ERROR COUNT DATA B:ASE VOLT.REEDEY VGLT.REE.OE.V ZERO REF.I(EV AC VOLTEFLUS AC FREQEFLUS AC VOLTAGE AC FREQUENCY
INo.oc aIts) M (N..cans) (No-seants) A(N o.I).OOSY) b(N.T.005Y1 (No. )IOe2V) (N o .)5( (Ro.>IHo) (VAC) (No)

1 0 R0 0 D I 1 12 599
*OPSERVED MICROMETEOROLOGICAL PARAMETERS (INCLUDING THEGABOVE CAL. AND ESCARPMENT CORRECTIONS) TRANSLATED ItNTO ENGINEERfING9UNITS:

AIR TEMP.) WIND SPEEDI DEW PINTI TEMP.STRUC .1 WIND DIR. DAR.PRES,) SKY NOD. BULK AT TEMP (tEAR ATP TEMP
(Celsius) (Meter/see) Celso) IKel .oM-2 /3)1 (Dag .True) (MiIlobar) (m.00/oG) (C'o1-ocs) (Koe ovo

.312 7.00 10.60 NO DATA 300. 1016.56 -3.77E 02 03,625 205.5314

AIR TEMPS2 WIND SPEEDS DEW POINTS TEMP.STRUC.2 TIDE TABLE DAR.PRES.2

Celsius) (Mener/see) (Celsios) )AeI -oM-2/3) (Meter ROLl (Millibar)
12.437 6.73 10.46 NO DATA -0.42 1017.66

oCALCULATED MICRIIMETEOROLOGICAL PARAMETERS:

HEIGHT, 11 POT.TEMP.I SIR.TEMP.1 S.POY.TEMP.1 ARS.HUMID.1 REL.HUMI1D.I SP EC.HUHIDI VAP .PRES.1 S.VAP.PRES.1 REF.INDET I
(MeteIrs) (Celsios) (Celsius) (CRlsi~s) IKq/n31 (Perct) lXg/Kg)I (Molibar 0Ro1o. r)1K.0-M-/,

103 12.491 13.679 13.5 9.3E0 09.31 7.RI) 1282 14. NO DATA

HEIGHT,I 22 PO.TEMP.-2 VIR.TEMP.S VPOT.TERP.S ABS.HUMID.2 RELHUMTD.S SPEC.HUMID.2 VAP.PRES. S. VAP .ES.2 REFINDET 21
(Metrs (CelsIios " I Celsios) (C.1siosI (Eg/m 3) (Pece't) (KXg/Kg) (Mollobot> (mox11bsr( , (ReI.oMi/ 3)

9.20 12.528 13.793 13.803 9?.643F.-03 87.72 7.805E-03 1 2. 710 14.49 0 NO DATA

oCONTINUED BELOW

PRINT DATE: 10 JUN 190
RUN NUMBER: 79050141 230 MARINE SURFACE LAYER DATA SAMPLING RATE (AlL CHANNELS): A/Mon
START TIME: 02:30:20 POT NR L MI CROMETEOROLOGY DATA AVERAG ING PERIOD: 30 Moo~
START DATE: 4 Rey 1979 (DAY 024) SAN NICOLAS ISLAND, CAL NOMENC(IAT URE: I -Up PER LEVEL: 2-lOWER LEVEL

oPROFILE CALCULATIONS BASED ON AROVE OBSERVED AND CALCULATED VALUES (DU0INCER,1973):

FLUX PARAMETERS PROFILE SLOPES
STABILITY Ic-UP,--DOWN) ... -SCALINGPARAMETERS_ _PARTIALDERIVATIVES (o-INCR.WITIH HEIGHT)

GRADR 0ICHARDOON NUMBER MOMENTUM FLUX FRICTIONsVELOCITY GENERAL FORNM:DN/DZ-) GENERA) FORM4:'N'SLOPE=
)-St.bIe, -- Unstable) (Nt/.2) (Ietes/t ee) 1(NV-N1S2)]/ILn (212 I (Lnll -PSI)-(LnZS-PSI)I/
-0.160 AT CN -5 .56E-02 2SI12E-01 (ZIOz2II/2I INI-2

GEOMETRIC MEAN HEIGHT HUMIDITY FLUX SCALING SPEC.HURD. N-WIND SPEED (H/see)I N-WIND SPEED(Moc
(Meter) GMH-(21022)l/2 (KR/see .2) (Kg/Kg) Z HEIGHT :Metersl 2-HEIGHT (M) VertAsis
12.99 ?.03E-05 -7.752E-05 OWS/Si- 2.94E-02 PSIPSI)

WS SLOPE- 1.89E 00
l/L AT CNN LAY HEAT FL)(S
-0. 1R2 (Watts/eS.) SCALING POT. TEMP. N:SPEC.HUMIDITT (Kg/Kg) N.OP EC.HUMIDITT (Kg/Kg)

SIT0E RI (Klvn) 2-HEIGHT IMNers 2-HEIGAT (M) VerY Anism
Z/L AT 10 METERS -3.5 3E-R2 SSH/D7 -RYS-S 06 PPSI2

-8. 2 40 SEN.HEAT FLUX) SN SLOPE- -6.97E 03
(WeIt. 2e)

2/L2AT Z1 9.32E 0D ROUGHNESS LENGTH N:POT.TE MP.(Keloin( N-P0T.TEMP.)Eeloenr)

-. Sio(Mene rs) 2-HEIGHT (Metes) 2-HEIGHT INH) Vert.Axo

SKY AND SOLAR HEAT FLUD 2.036E-05 OPT/Si-_ -4.04E-03 PIPE
l/L AT 22 (Watts/eS) PT. SLOPE- -1.54E SI
-0,129 -3.77E IS2

DRAG COEF, AT 16 METERS N-.TEMP.OTRUC.KO(M-2/3)
MONIN-OBUKHOV LENGTH TOTAL. HEAT BUDGET PL US (Oieensoonles 2 . -HEIGHT IN) VetIAto
IMet r s) Odtits/e) 103 :sPSI-ROME
-7.155t 01 -3.IRE 02 ETS SLOPE-RD DATA

PSI! AT 21- 0.519043 ROSEN RATIO
P SI! AT 52 0.547 (no soto
PS12 AT 21- R.343' 0.1,
P512 AT Z2. 0.210572

oGENERAL CONSTANTS: MISCELLANEOUS

VON KARRAN GRAVITATION PROFILE PROFT)E K U)K BULK)
COROT ANT ACCELKRATION TUR.PRANDYL TUR.SCHMIDT SEN HEAT MO ISTURE AIR DENSITY
(No ont ts) (N/see 2) NUMBER NURSER TRANSF.COFF. IRANSP.COKF. XKg/eI
0.4 9.7959 0.74 0.74 0.72K-03 2.32E-03 0.2352

oGENERAL NOTES:' AIR SPECIFIC HEAT
Atcuoreep ItNttotton soeed for Measurement of Profile Slope end/or Parttal Derivative, "(lien/K R1.)
Compulttlot ecoted by insert lonI of, 2.4169E .2

RMI-5M2- -/- .19FP-3 Og/Kg. MATER LAY MEAT YAP.

5.9032E 053
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RUN NUMBER: 7905041230 MARINE SURFACE LAYER PRINT DATE: I1 JUN I988
START TIME 12,30:20 PST NRL MICROMETEOROLOGY DATA SAMPLING RATE (ALL CHANNELS): &/Mn
START DATE; 4 May 1979 (DAY 124) SAN NICOLAS ISLAND, CAL DATA AVERAGING PERIOD: 30 Min

* L. MATED MICROMETEOROLOGICAL PARAMETERS AT TEN METERS:

AIR It. WIND SPEED DEW POINT TEHP.STRUC. BAR.PRES. BULK WT TEMP AIR-WT TEMP POT-WT TEMP VIR-WT TEMP V.POT-WT TEMP
(Celsius) (Meter/sef) (Celsius) (Kel.M-2. (Milli"ar) (Celsius) (Kelvin) (Re-) (Rein;,) (Kelvin)
12.422 6.76 10.48 NO DATA 1017.57 13.635 . ' -I.115 0.144 0.242

HEIGHT POT.TEMP. VIR.TEMP. U.POTTEMP. ADS.HUID. REL.HUMID. SPEC.HUMID. VAP., -11. S.VAP.PRES. REF.INDEX
(Meters) (Celsius) (Celsius) (Celsius) (Kg/S3) (Percent) (Kq/Kg) (Millibars) (MIllubars) (Rel.xM-2/3)
10.00 12.520 13.779 13.877 9.654E-03 87.91 7.814E-13 12.723 14.474 NO DATA

SBUlIK AERODYNAMIC CALCULATIONS BASED ON ABOVE ESTIMATED VALUES AT TEN METERS (FRIEHE ET ALIt978)

INFERRED FLUX PARAMETERS INFERRED INFERRED MEAN VERTICAL
STABILITY ().UP,-DOWN) SCALING PARAMETERS VELOCITY COVARIANCE MISCELLANEOUS

GRAD.RICHARDSON NUMBER MOMENTUM FLUX FRICTION VELOCITY WITH LONG. VELOCITY AIR DENSITY

( .Stablo,--Unstabl') (Nt/n2) (Meters/sec) (Meter2/sec?) (Kq/.3)
-0.127 AT GM -6.9E-02 2.219E-01 -4.926E-02 1.2355

GEOMETRIC MEAN HEIGHT HUMIDITY FLUX SCALING SPEC.HUMID. WITH ADS. HUMIDITY AIR SPECIFIC HEAT
(Meter) GMH.(z1e22)I/2 (Kq/sec n2) (K/Kq) (Ner K/sec n3) (ITcal./Kg Ke.)
12.99 1.96E-05 -7.159E-05 I,963E-05 2.4169E 02

Z/L AT GMH LAT.HEAT FLUX SCALING POT.TEMP. WITH POT.TEMPERATURE WATER LAT.HEAT VAP,
-0.146 (Watts/n2) (Kelnin) (Meter Kel./sec) (ITcaI./Kg)

4.85E 01 -4.QRSE-02 a.939E-03 5.9029E 05
Z/L AT 10 METERS
-0.112 SFNHNEAT FLUX ROUGHNESS LENGTH VAP.PRES.AT UT LEVEL

(Wants/o2) (Reters) (Millibar)
MONIN-OBUKHOV LENGTH 1.12E 01 2.473E-05 15.687
(Meters)
-8.914E 01 SKY AND SOLAR HEAT FLUX DRAG COEF.AT 0 METERS ABS.HUMID.AT WT LEVEL

(Watts/.) (Diflensionless) (K/3)
-3.77E 02 1.07&E-03 1.185E-02

TOTAL HEAT BUDGET FLI(X BAR.PRES.AT WT LEVEL
(Watts/.2) (Millibur)
-3.17E 02 1018.77

BOWEN RATIO
(no units)
0.230

5 MEASUREMENT ERROR ANALYSIS OF PARAMETERS LISTED IN PERCENT MEAN ERROR AS COMPUTED FROM CONSTITUENT MEASUREMENT ACCURACIES.TOP ROW ARE PROFILE ERROR VALUES AND BOTTOM ROW ARE BULK AERODYNAMIC ERROR VALUES. ALL VALUES ARE APPROXIMATE AND ARE "nor-:

GRAD.RICH. Z/L MOMENTUM LATHEAT SEN.HEAT SIY RAY. TOTAL HEAT BOWEN FRICTION SCL.SPEC SCL.POT. ROUGH. DRAG

MO.AT GMH AT IOM FLUX FLUX FLUX FLUX FLUX RATIO VELOCITY HUMIDITY TEMP. LENGTH COEF.

1685 168% 178% 205% 127% 5% 24% 332% 9% 116% 38% (SF1 17NX

175% 175% 46% 46% 103% 5% 7% 149% 23% 69% 126% 43% 40%

N CONTINUED BELOW

RUN NUMBER: 7905041230 MARINE SURFACE LAYER PRINT DATE: 11 JUN 1980
START TIME; 12:30,20 PST NRL MICROMETEOROLOGY DATA SAMPLING RATE (ALL CHANNELS): b/Mth
START DATE; 4 May 1979 (DAY 124) SAN NICOLAS ISLAND, CAL DATA AVERAGING PERIOD: 30 Run

N COMPOSITE PROFILE AND BULK AERODYNAMIC DERIVED PARAMETER VALUE WEIGHTED AS A FUNCTION OF THE ABOVE RESPECTIVE MEASUREMENT ERRORS
WITH THE LOWER LIMIT OF THE CORRESPONDING MEASUREMENT UNCERTAINTY INDICATED IN I 1:

FLUX PARAMETERS
STABILITY (lUP,-DOWN) SCALING PARAMETERS

GRAD.RICHARDSON NUMBER MOMENTUM FLUX FRICTION VELOCITY
(n-StaBle- Unstblbe( (Nt/n2) (Me trs/sec)
-0.144 (0.023 AT GMH -5.98E-02 16.DE-021 2,199E-I 16.0E-02]

GEOMETRIC MEAN HEIGHT HUMIDITY FLUX SCALING SPEC.HUMTD.
(Meoter) GMHt(ZeI22)I/2 (Eq/sec o2) (Kg/Kg)
12.99 l.9E-O5 ISOE-06 -7.381E-05 Il3E-05)

Z/L AT GMH LAT.HEAT FLUX SCALING POT.TEMP,
-0.164 10.0o2 (Watts/n?) (Kelvin)

4.88E 01 (2.OE+lI -3.633E-02 (2.gE-oXI
Z/L AT 10 METERS
-0.126 tg.02 SEN.HEAT FLUX ROUGHNESS LENGTH

(Watts/2) (Miters)
MONIN-OUKHOV LENGTH 1,03E 01 13.0E+001 2.349E-05 16.OE-051
(eters)
-7.920E 01 SKY AND SOLAR HEAT FLUX DRAG COEF.AT 10 METERS

(W4tts/n.) (Meters)
-3.77E 02 12.0E01I i.iJE-03 14.0E-041

TOTAL HEAT BUDGET FLUX

-3.17 E . 13.OEOtl

BOWEN RATIO
(no unts)
0.216 10.081

* DIIFERENCE BETWEEN THE PROFILE AND BULK AERODYNAMIC DERIVED PARAMETER VALUES AS COMPUTED VIA THE STANDARD DEVIATION FROM EITHER THE
ABOVE WEIGHTED COMPOSITE VALUE OR MEASUREMENT UNCERTAINTY VALUE (WHICH EVER ABSOLUTE VALUE IS LARGER). ALL VALUES ARE
LISTED IN PERCENT DIFFERENCE AND ARE "nor-":

GRAD.RICH. Z/L MOMENTUM LAT.HEAT SEN.HEAT SKY RAD. TOTAL HEAT BOWER FRICTION SCL.SPEC SCL.POT. ROUGH. DRAG
MO.AT CNN AT to" FLUX FLUX FLUX FLUX FLUX RATIO VELOCITY HUMIDITY TEMP. LENGTH IOEF.

12% SII 52 2% 9% ox 0% 11% 3% 4% 9x 4z '

0 e NS DATA Ripm 195
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MARINE SURFACE LAYER MICROMETEOROLOGICAL EXPERIMENT

NAVAL RESEARCH LABORATORY
ATMOSPHERIC PHYSICS BRANCH

MARINE ATMOSPHERIC RESEARCH STATION
SAN NICOLAS ISLAND, CALIFORNIA

. . . . MICROMETEOROLOGICAL DATA . . . .

RUN NUMBER. 7905041300 PRINT DATE: It JUN 1950
START TIME: 13: 0120 PET DATA SAMPLING RATE (ALL CHANNELS), 6/Mo
END TIME. 13:30.10 PST DATA AVERAGING PERIODI 30 Min
START DATE: 4 May 1979 (DAY 124 NOMENCLATURE: I-UPPER LEVEL, 2-LOSER LEVEL

ANALOG CHANNEL NAN DATA (AVERAGE VDC);

No.00 No.1 H.02 No.03 No.04 No.05 No.06 No.07 No.09 No.09
VULT.REF.A TEMP.STRUC.1 TEMP.STRUC.2 DEW POINII DEW POINT2 WIND SPEEDI WIND SPEED2 BAR.PRES.2 SKY RAD. WIND DIR.

6,205 0.001 0.001 5.173 5.154 3.810 3.714 5.095 3.205 4.753

No.10 No.11 No.12 N4.13 No,14 No.15 NO.16 No.17
6Uk WT TEMP AC FREQUENCY AC VOLTAGE MANUAL FLAG ZERO REF. SPARE A SPARE B VOLT.REF.B
4 040 3.B62 2,522 0.001 0.00, 0.001 0.0a 6.215

o DIGITAL CHANNEL RAW DATA (AVERAGE): ESCARPMENT DATA, FIELD CALIBRATION AND WIND SPEED ESCARPMENT CORRECTIONS;

No.0 No.2 UPWIND NEAR UPWIND LAND DPIFCAL DP2FCAL WTBFCAL WS(EC WS2EC
AIR TEMP.I AIR TEMP.2 HEIGHT/LENGTH PATH(Metrs) (Volts) (Volts) (Volts) (Cceff.) (Coeff.)
1411 125176 1421 126389 0.157 133 -0.009 0.000 0.000 0.993 0.959

SYSTEM HOUSEKEEPING PARAMETERS TRANSLATED INTO ENGINEERING UNITS:

MANUAL FLAG ERROR COUNT DATA BASE VOLT.REF.DEV VOLTREF.DEV ZERO REF.DEV AC VOLT.FLUX AC FREQ.FLUX AC VOLTAGE AC FREQUENCY
(No.scans) (No scans) (No.scans) A(No.).005V) B(No.).O05V) (Nc.).002V) (No.)SV) (No.)IHz) (VAC) (Hz)
a I 155 a 0 0 0 0 115.2 59,86

• OBSERVED HICROMETEOROLOGICAL PARAMETERS (INCLUDING THE ABOVE CAL. AND ESCARPMENT CORRECTIONS) TRANSLATED INTO ENGINEERING UNITS:

AIR TEMP.! WIND SPEED! DEW POINT! TEMPSTRUC.) WIND DIR. EAR.PRES.1 SKY RAD. BULK WT TEMP MEAN AIR TEMP
(Celsus) (Meter/sec) (Celsius) (Kel.oM-2/3) (Deg.True) (Millibar) (Watt/.S) (Celsius) (Ketvin)
12.518 7.35 10.57 NO DATA 306.6 0016.38 -4.47E 02 13.61 28t.73B

AIR TEMP.2 WIND SPEED2 DEW POINT2 TEMP.STRUC.2 TIDE TABLE BAR PRES.2
(Celsius) (Mene /sec (Celsius) (Kel.xM-2/31 (Meter MSLI (Rillibar)
12,639 7.03 10.40 NO DATA -0.34 1017,48

CALCULATED HICROMETEOROLOGICAL PARAMETERS:

HEIGHT, 21 POTTEMP.! VIR.TFMP., V.POT.TEMP.I ABS.HUNID.I REL.HUID.1 SPEC.HUMID.1 VAP.PRES.! SVAP.PRES.I REF.INDEX I
(Meters) (Celsius) (Celsius) (Celsius) (Kg/,I) (Percent) (K/Kg) (Millibar) (Millibar) (Ke.oM-2/3)
18.35 12.697 13.883 14.063 9.699E-03 87.90 7.863E-03 12.787 14.549 NO DATA

HEIGHT, Z2 POT.TEMP.2 VIR.TEMP.2 V.POT.TEMP.2 ABS.HUMID.2 REL.HUMID.2 SPEC.HUMID.2 VAP.PRES.2 S.VAP.PRES.2 REF.INDEX 2
(Meters) (Celsius) (Celsius) (Celsius) (Kg/n3) (Per ent) (K/Kg) (Millibar) (Millibor) (KeI.1M-2/3)
9.20 12.729 13.989 14.980 P.594E-03 86.21 7.772E-03 12.655 14.680 NO DATA

0 CONTINUED BELOW

PRINT DATE: 11 JUN 1980
RUN NUMBER: 7905041300 MARINE SURFACE LAYER DATA SAMPLING RATE (ALL CHANNELS): 6/Min
START TIME: 13: 0:20 PST NRL MICROMETEOROLOGY DATA AVERAGING PERIOD: 30 Min
START DATE: 4 Moy 1979 (DAY 124) SAN NICOLAS ISLAND, CAL NOMENCLATURE: IiUPPER LEVEL, 2-LOWER LEVEL

o PROFILE CALCULATIONS BASED ON ABOVE OBSERVED AND CALCULATED VALUES (BUSINGER,1973):

FLOX PARAMETERS PROFILE SLOPES
STAR(ITY (UP,--DOWN) SCALING PARAMETERS PARTIAL DERIVATIVES (+oINCR.SITH HEIGHT)

GRAD.RICHARDSON NUMBER MOMENTUM FLUX FRICTION VELOCITY GENERAL FORM:DN/DZ- GENERAL FORM:'N'SLOPE-
(uStable,-=Unstable) (Nt/n2) (Meters/sec) I (NI-NS)]/ILn(Z1/Z2) I(LnZI-PSI)-(LnZS-PSI )/
-0.092 AT CMH -7.05E-02 2.390t-01 (ZI*Z2)/21 INI-NSI

GEOMETRIC MEAN HEIGHT HUMIDITY FLUX SCALING SPEC.HUND, N-WIND SPEED (R/sec N-WIND SPEED (M/ec)
(Meter) GMH-(ZINZ2)l/2 (K/sec 2) (Kg/Kg) 2-HEIGHT (Meters) ZHEIGHT (M) Vert.Aois
12.99 -2.44E-05 8.266E-05 DWS/DZo 3.61E-02 P0IPSI

WS SLOPE= 1.67F 00
i/L AT GMH LA! MEAT FLUX
-0.108 (Watts/MS) SCALING POT. TEMP. N:SPEC.HUMIDITY (K/Kg) N-SPEC.HUMIDITY (Kq/Kg)

-6.0/E 01 (Keluin) Z7HEIGHT (Meters) ZSHE300T (M) VertMlos
Z/L AT tO METERS -2.894E-02 DSH/DZe I.01E-5 PSI=PSIS
-0.083 SEN.HEAT FLUX SH SLOPE .6.54E 03

Z/L AT ZI 8.64E D0 ROUGHNESS LENGTH NoPOT.TEMP.(Kelvin) N:POT.TEMP(Kelin)
-0.11 (Meters) Z-HEIGHT (Meters) ZHEIGHT (B) Vert.Ais

SKY AND SOLAR HEAT FLUX 3.362E-05 DPT/DZ- -3.53E-03 PSIPSI2
2IL AT Z2 (WIats/n ) PTK SLOPEC -. 7E 01
-0.076 -4.47E 02

DRAG COE. AT 10 METERS N-LnTEMP.STRUC.(K'M-2/)
MONIN-OBUKHUV LENGTH TOTAL HEAT BUDGET FLUX (Di enslonless) ZHEIGHT (M) Vert.Aois
(Meoters) (Watts/e2) 1.36IF-0 PSI-NONE
-1.203E 02 -4.99E 02 CT2 SLOPE-NO DATA

PSI) AT Zl1 0.36756 BOWEN RATIO
PS1 AT 22- 0.219427 (en unts)
PAI2 AT ZI- 0.239169 -0.143
PSI AT Z7- .039472

. GENFRAL CONSTANTSi MISCELLANEOUS

VON RARMAN GRAVITATION PROFILE PROFIlE UK BULK
CONSTANT ACCELERATION TUR,PRANDTL TUR.SCMMIDT SEN HEAT MOISTURE AIR DENSITY
(Nt onits) (H/sec 2) NUMBMR NUMBER TRANS.CUEF. TRANSF.COEF. (Kg/ )
0.4 9.7959 0,74 0.74 D.92E-03 1.32E-03 1.2341

. GENERAL NOTE:: AIR SPECIFIC HEAT
NOSE (I1cal./K Kel.)

2.4169E DO

WATER LAT.HEA VAP.
(ITcaI ./Kq(

5.9020E 05

o CONTINUED ON Nit PAGE 196



RUN NUMBER 7905041300 MARINE SURFACE LAYER PRINT DATE I1 JUN 1980START TIME1 13, 0:20 PSI ARL. MICROMETEROLOGY DATA SAMPLING RATE CALL CHANNELS): 6/Mn
START DATE: 4 Hey 1979 (DAY 124) SAN NICOLAS ISLAND, CAL DATA AVERAGING PERIOD; 30 Ri-

* ESTIMATED MICRONETEOROLOGICAL PARAMETERS AT TEN METERS,

AIR TEMP. WIND SPEED DEW POINT TEMPATRUC. BARPRES. BULK WT TEMP AIR-WT TEMP POT-WT TEMP VIR-WT TEMP V.POI-WT TEMP
(Celsius) (Meter/sec) (Celsius) (Kei uM-2/3) (Milliber) (Celsis) (Kelvin) (Keli) (Keluit) (KAIt)
12,6;4 7.07 10.42 NO DATA 1017.38 13.681 -1.057 -0.959 0.296 0.394

HEIGHT POT.TEMP. VIR.TEMP. V.POT.TEMP. ABS.HUMID. REL.HUMID, SPEC.HUMID, VAPPRES. S.VAP.PRES. REF.INDEX
(Meters) (Celsius) (Celsius) (Celsius) (Kq/n3) (Percent) (K/K) (Millibrs) (Millibars) (Kel.uM-2/3)
1S.00 12.722 13.977 14,075 9,007E-03 86.41 7.7530-03 12.671 14.664 NO DATA

* bL(K AERODYNAMIC CALCULATIONS BASED ON ABOVE ESTIMATED VALUES AT TEN METERS (FRIEHE ET AL,1978).

INFERRED FLUS PARAMETERS INFERED INFERRFD MEAN VERTICAL
STABILITY (*"UP,-=DOWN) SCALING PARAMETERS VELOCITY COVARIANCE MISCELLANEOUS

GRAD.RICHARDSON NUMBER MOMENTUM FLUX FRICTION VELOCITY WITH LONG. VELOCITY AIR DENSITY
( 5table,-=Uustable) (Nt/M2) (Meters/seE) (Meterl/sei2) (K/m)
-0.098 AT GMH -6.76E-02 2.3400-SI -5.47SE-02 1.2344

G;EOMETRIC MEAN HEIGHT HUMIDITY FLUX SCALING SPECHUMID. WITH ABS. HUMIDITY AIR SPECIFIC HEAl
(Meter) GMH(lZ2)1/2 (K/sec M2) (K/Kg) (Meter K/sec mS) (ITcal./Kg Kel.)
12.99 2 12E-05 -7.351E-05 2.124E-05 2.416E 02

Z/L AT GMH LAT.HEAT FLUX SCALING POT.TEMP, WITH POT.TEMPERATURE WATER LATHEAT VAP,
-0,114 (Watts/n?) (KElin) (Meter Kel./sec) (ITcai./Kg)

5,25E I -3.51IS-02 a8234E-03 5.90170 05
Z/L AT 10 METERS
-0I0as SFNHEAT FLUX ROUGHNESS LENGTH VAP.PRES.AT MT LEVEL

(Watt/t2) (Meters) (Aillibar)
MONIN-OBUKHOV LENGTH 1.03E SI 3.086E-05 15.731
(Meters)
-I.136E 02 SKY AND SOLAR HEAT FLUX DRAG COEF.AT 10 METERS ABS.HUMID.AT WT LEVEL

(WattR/.2) (Dimensiuness. ) (Kq/.3)
-4.47E 02 1.096E-03 I.IRAE-O2

TOTAL HEAT BUDGET FLUX SAR.PRES.AT WT LEVEL
(Watts/n2) (Millib.r)
-3.4E 02 118.58

BOWEN RATIO
(no units)

S .196

MEASUREMENT ERROR ANALYSIS OF PARAMETERS LISTED IN PERCENT MEAN ERROR AS COMPUTED FROM CONSTITUENT MEASUREMENT ACCURACIES.
Top ROW ARE PROFILE ERROR VALUES AND BOTTOM ROW ARE BULK AERODYNAMIC ERROR VALUES ALL VALUES ARE APPROXIMATE AND AREnnr-

GRAD.RICH. Z/L MOMENTUM LAT.HEAT SEN.HEAT SKY RAD. TOTAL HEAT BOWEN FRICTION SCL.SPEC SCL.POT. ROUGH. DRAG
NO.AT GMH AT ISM FLUX FLUX FLUX FLUX FLUX RATIO VELOCITY HUMIDITY TEMP. LENGIH COEF.

150% 150% 147% 174% 110% 5% 211 284% 74% lOO 37% 94% 147%

182% 182% 46% 46% 1101% 5% 7% 156% 23% 69% 133% 43% 40%

* CONTINUED BELOW

RUN NUMBER: 7905041300 MARINE SURFACE LAYER PRINT DATE II SUN 1980
START TIME: 13: 0:20 PST ROL MICROMETEOROLIGY DATA SAMPLING RATE (ALL CHANNELS): 6/Mn
START DATE: 4 May 1979 (DAY (24) SAN NICOLAS ISLAND, CAL DATA AVERAGING PERIOD: 30 Min

COMPOSITE PROFILE AND BULK AERODYNAMIC DFRIVED PARAMETER VALUE WEIGHTED AS A FUNCTION OF THE ABOVE RESPECTIVE MEASUREMENT ERRORS
WITH THE LOWER LIMIT OF THE CORRESPONDING MEASUREMENT UNCERTAINTY INDICATED IN I 1:

FLUX PARAMETERS
STABILITY (+UP,-=DOWN) SCALING PARAMETERS

GRAD.RICHARDSON NUMBER MOMENTUM FLUX FRICTION VELOCITY
(Stable,--Ustb.leI (Nt/M2) (Metes/set)
-0,095 (0.opi AT CNN -653-0 f6,oE-8Z) 2.3520-0 I,0E-U?)

F EOMETRIC MEAN HEIGHT HUMIDITY FLUX SCALING SPEC.HUMID.
(Meter) CMH(7I*Z)I,'2 (Sq/sIc nO) (Sg/Kg)
12.99 1.1SF-Os )R.IE-161 -1.DIE-0 (3.IE-051

Z/L AT GMH LATHEAT FLUX SCALING POTTEMP.
-0.111 10.02) (Wntts/m2) (Keluin)

2,90E SI l2,0E011 -3.029E-02 12,00-021
Z/L AT 10 METERS
-0.085 [0.021 SEN.HEAT FLUX ROUGHNESS LENGTH

(Watts/nm) (Meters)
MONIN-OBUKOV LENGTH 9.46E 00 (3.E,001 3,1730-0% (6.OE-OI
(Meters)
-1.172E 0? SKY AND SOLAR HEAT FLUX DRAG COEF-AT 10 METERS

(Watts/2) (Meters)
-4,47E 02 12.OE+01] 11S; -0I 14,0E-041

TOTAL HEAT BUDGET FLUX
(Watt s/m)
-4.13E 02 13.E-011

POWER RATIO
o lta)
0.076 10.0 1

DIFFERENCF BFTWEEN THE PROFILF AND BULK AERODYNAMIC DERIVED PARAMETER VALUES AS COR)K)TED VIA THE STANDARD DEVIAITON FROM EITHER THE
ABOVE WEIGHTED COMPOSITE VA JE OR MFASURFMENT UNCERTAINTY VALUE (WHICH EVER ABSOLUTE VALUE Is LARGER). ALL VALUES ARE
ISTED IN PERCENT DIFFERENCE AND ARE n+or-":

GRASRICH. 7/ MOMENTUM tAT.HEAT SEN HEAT SKY RAD. TOTAL HEAT BOWEN FRICTION SCL.SPEC SCLPOT. ROUGH. DRAG
NROAT GMH AT (SM FLUX FLUX FLUX FLUX FLUX RATIO VELOCITY HUMIDITY TEMP. LENGTH COEF.

3% 3% 2% 2251 9% 0% 16% 221% II 265x (2% 2% 131

N END OF DATA R'ON 197



MARINE SURFACE LAYER MICRONETEOROIOGICAL EXPERIMENT

NAVAL RESEARCH LABORATORY
AIMOSPHERIC PHYSICS BRANCH

MARINE ATMOSPHERIC RESEARCH STATION
SAN NICOLAS ISLAND, CALIFORNIA

* . . . MICROMETEOROLOIICAL DATA * . . .

RUN NUMBER: 7905041330 PRINT DATE: it JUN 1980
START TIME: 13:30:20 PSI DATA SAMPLING RATE (ALL CHANNELS): 6/Mmn
END TIME: 14; 0:30 PST DATA AVERAGING PERIOD: 30 Mon
START DATE: 4 Hay 1979 (DAY 124) NOMENCLATURE: 1-UPPER LEVEL, a-LOWER LEVEL

* ANALOG CHANNEL RAW DATA (AVERAGE VDC):

No.00 No01 No02 No.03 NO.04 No.,5 No06 No07 No.08 No.09
VOLT.REFA TEMP.STRUC.1 TEMP.STRUC.2 DEW POINTI DEW POINT2 WIND SPEEDI WIND SPEED2 BAR.PRES.2 SKY RAD. WIND SIR.

6.105 0.001 0.01 5.148 5.129 4.1 5 4.009 5.083 3.201 4.765

No.10 No.11 No.12 No.13 No.14 N0.15 No.16 N..17
BULK WT TEMP AC FREQUENCY AC VOLTAGE MANUAL FLAG ZFRO REF. SPARE A SPARE B VOLT.REF.B

4.073 3.865 2.514 0.001 a.001 0.001 0.01 6.205

0 DIGITAL CHANNEL RAW DATA (AVERAGE): ESCARPMENT DATA, FIELD CALIBRATION AND WIND SPEED ESCARPMENT CORRECTIONS:

No.i No.2 UPWIND NEAR UPWIND LAND DPIFCAL DP2FCAL WTBFCAL WSIEC WSIEC
AIR TEMP.1 AIR TEMP.2 HEIGHT/LENGTH PATH(Melers) (Volts) (Volt.) (Volto) (Coeff.) (COefF.)
1411 125298 1421 126485 0.157 127 -0.009 0.0o 0.00 0.993 0.959

o SYSTEM HOUSEKEEPING PARAMETERS TRANSLATED INTO ENGINEERING UNITS:

MANUAL FLAG ERROR COUNT DATA BASE VOLT:REFODFY VOLT.REF.DEV ZERO REF.DE AC VOLT.FLUX AC FRES.FLUX AC VOLTAGE AZ FREQUENCY
(Noscans) (No.scans) (No.scans) A(No.)05V) B(No..005V) (No ).Q12V) (No.)5V) (No.)Iz) (VAC) (H)
0 0 180 0 0 0 0 0 115.1 59.87

. OBSERVED MICROMETEOROLOGICAL PARAMETERS (INCLUDING THE ABOVE CAL, AND ESCARPMENT CORRECTIONS) TRANSLATED INTO ENGINEERING UNITS:

AIR TEMP.1 WIND SPEEDI DEW POINTI TEMP.STRUC.I WIND DIR. BAR.PRES.I SKY RAD. BULK WT TEMP MEAN AIR TEMP
(CelsiuS) (Meter/see) (Celsius) (Ke.oM-2/3) (Dog. Tue) (Millibar) (Wait/el) (Cesius) (Kelvin)
12.530 7.94 10.42 NO DATA 307.0 1016.18 -4.46E 0 13.714 285.749

AIR TEMP.2 WIND SPEED2 DEW POINT2 TEMP.STRUC.2 TIDE TABLE BAR.PRES.2
(Celsius) (Peler/sec) (Celsius) (KeI.uM-2/3) (Meter MSL) (Millibar)
12.649 7.57 10.25 NO DATA -0.24 1017.28

- CALCULATED MICR oMETEOROLOGICAL PARAMETERS:

HEIGHT, ZI POT.TEMP.I VIR.TFMP.1 V.POT.TEMP.1 ARBS.HUMID.1 REL.HUMID.I SPEC.HUMID.I VAP.PRES.1 SVAP.PRES.1 REF.INDEX I
(Meters) (Celsius) (Celsius) (Celsius) (Kg/.3) (Percent) (Kg/Kg) (Millibar) (Mitlitar) (KelxM-2/3)
18.35 12.710 13.882 14.062 9.603E-03 86.98 7.786E-03 12.662 14.556 NO DATA

HEIGHT, Z2 POT.TEMP.2 VIR.TEMP.2 V.POT.TEMP.2 ADS.HUMID.2 REL.HUMID.2 SPEC.HUMID.2 VAP.PRES.2 S.VAP.PRES.2 REF.INDEX 2
(Mters) (Celsius) (Celsius) (Celsius) (Kg/n3) (Percent) (Kg/Kg) (Millbar) (Millibar) (Kel.oM-2/3)
9.20 12.739 13.986 14.076 9.498K-03 85.31 7.696E-03 12.528 14.686 NO DATA

. CONTINUED BELOW

PRINT DATE: It JUN 1980
RUN NUMBER; 7905041330 MARINE SURFACF LAYER DATA SAMPLING RAIE (ALL CHANNELS): 6/Min
START TIME: 13:30:20 PST NRL MICROMETEOROLOGY DATA AVERAGING PERIOD: 30 Mon
START DATE: 4 May 1979 (DAY 124) SAN NICOLAS ISLAND, CAL. NOMENCLATURE: IUPPER LEVEL, 2=lOWER LEVEL

o PROFILE CALCULATIONS BASED ON ABOVE OBSERVED AND CALCULATED VALUES (BUSINGER.19731:

FLUT PARAMETERS PROFILE SLOPES
STABILITY (+UP,-DOWN) SCALING PARAMETERS PARTIAL DERIVATIVES (i=INCR.WITH HEIGHT)

GRADRICHARDSON NUMBER MOMENTUM FLUX FRICTION VELOCITY GENERAL FORM:DN/DZo GENERAL FORM:'N'SLOPE-
(u-St.ble,-=Unstable) (Nt/el) (1eters/sec) I(NI-NI)I/IL7IZI/2)o I(LnZI-PSI)-(Lnl2-PSI)1/
-0.067 AT GMH -8.1SF-02 2.575E-SI oZ10Z2)I/21 NI-NIl

GFOMETRIC MEAN HEIGHT HUMIDITY FLUX SCALING SPEC.HUD. N-WIND SPEED (M/sec) N:WIND SPEED (N/set)
(Meter) GMH.(ZIoZ)(l/2 (Kg/sec e2) (Kg/Kg) Z-HEIGHT (Meters) Z HEIGHT (N) Vert.Aois
12.99 -2.56E- 05 ..06E-05 DWS/DZ- 4.07E-S2 PSI=PSII

WS SLOPE- I.55E 00
?/L AT SPN LAT.HEAT FLUX
-S (Wat S/em) SCALING POT. TEMP. N-SPEC.HUMIDITy (Kg/Kq) N-SPEC.HUMIDITY (Kg/Kg)

-6.311 S1 (Kelvin) Z1HEIGHT (Meters) Z-HEIGHT (MI) VertAis
Z/L AT 10 METERS -2.587E-02 DSH/DZ- I+0E-CS PSI=PS12

-0.062 SEN.HEAT FLU)X SN SLOPE- 6,70E 03
(Watts/el)

Z/L AT Z1 8.32E 00 ROUGHNFSS LENGTH N:POT.TEMP.(Kelon) NOPOT.TEMP.(Keltn)
-5. (1 (Meters) Z-HEIGHT (Meters) Z-HEIGHT IA) V r t.is

SKY AND SOLAR HEAT FLUX 4.519K-05 DPT/DZ- -3.24E-03 PSI-PSIl
Z/L AT Z2 (Watts/e) PIK SLOPE= -2.09E 01
-0.07 -4.46K 51

DRAG COEF. AT 10 METERS N-LnTEMP.STRUC.(KM-2/3)
MONIN-OBURHO LENGTH TOTAL HEAT BUDGFT FLUX (Dieenones.-) Z-HEIGHT IM) VertA..os
(Meters) (Watts/el) .3.Ilt-E3 PSI-NONE
-1.625E 02 -5.01F 02 CT2 SLOPE-NO DATA

PSI AT ZIs 0.295984 BOWEN RATIO
PSII AT 72' 0.17199M S wnels)
PS12 AT It- 0.190648 -0,131
PS12 AT Z2 0.108267

* GENERAL CONSTANTS: MISCELLANEOUS

VON KARMAN GRAVITATION PROFILE PROFILE BUlK BULK
CONSTANT ACCELERATION TURPRANDTL TUR.SCHMIDT BEN HEAT MOISTURE AIR DENSITY
(Me enlts) IM/Ic 2) NUMBER NUMBFR TRANrF.COEF. TRANSF.COEF. (Kg/e3)
0.4 9.7959 0.74 0.74 0.92F-53 2.32E-03 ,.P233

" GENERAL NOTrEl: AIR SPECIFIC HEAT
NONE (ITcwO./Rq Rai.)

2.4167E 02

WATER LAT.HEAT VAP.
(ITc../K

q
)

1.9019E 05

" CONTINUED ON NEXT PAGE 198
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RUN NUMBER: 7905041330 MARINE SURFACF LAYER PRINT DATE: II JUN 198K
START TIME: 13:30:20 PST NRL MICROMETEOROLOGY DATA SAMPLING RATE (ALL LHAHNFLS) /min

START DATE: 4 May 1979 (DAY 124) SAN NICOLAS ISLAND, CAL DATA AVERAGING PERIOD 30 Run

ESTIMATED MICROMETEOROLOGICAL PARAMETERS AT TEN METERS

AIR TEMP. WIND SPEED DEW POINT TFMP.STRUC. BAR.PRES. BULK WT TEMP AIR-WT TEMP POT-W TEMP VIR-WT TEMP V.POT-WT TEMP
(CelsiUs) (Meter/sec) (Celsius) (Kel-M-2/3) (Mu1luiar) (CoIsus) (Relvin) AKelcin() u X.eluInn
12.634 7.62 10.27 NO DATA 1017.1B 13.71 -i.OtO -0 982 0.259 0.357

HEIGHT POT.TEP. VIR.TEMP. V.POT.TEMP. ABS.HUMID. REL.HU)MID. SPEC.HUMID. VAP.PRE . VAP.PRES REF INtCY
(Meters) (Celsius) (Celsius) (Celsius) qKg/RI) (Percent: TKg/Kg) (hll bars) (MiIlbars) (Ke-M-213)
10.10 12.732 13,973 14.071 9.511K-03 85.51 7.707F03 12.545 14.671 NO DATA

BUK AERODYNAMIC CALCULATIONS BASED ON ABOVE ESTIMATED VALUES AT TEN MU'F.RS (FRIEHE Ef AL,1978);

INFERRED FLUX PARAMETERS INFERRED INFERRED REAR VERTICAL
STABILITY (+UP,--DOWN) SCALING PARAMETERS VELOCITY COVARIANCE MISCELLANEOUS

ERAD.RICHARSSON NUMBER MOMENTUM FLUX FRICTION VELOCITY WITH LONG. VFLOCI', AIR DENSITY)+5St*B~e,-.UnstabIeI TNt/M2) (Neters/sec) (Meter2/terI) (KD/s3)

-0.079 AT GMH -8.IlE-02 2.564E-01 -6.574E-02 1.2342

GEOMETRIC MEAN HEIGHT HUMIDITY FLUX SCALING SPEC.HUMID. WITH ADS. HUMIDITY AIR SE) rIFlE HEAT
(Meter) GRH=(ZIZ2)I/2 (Kg/sec I) (EKg) (Meter Eq/sec c3) ((Tal.I KgEel.)

12.99 2.41E-05 -7.60SF-05 2.400E-45 2.4166E 02

Z/L AT GMH LAT.HEAT FLUX SCALING POT.TEP. WITH POT.TEMPERATURE WATER LAT.HEAT VAP.
-0.094 (WaetsS/2) (Kelvi1n) (Meter Kel./se) (ITcal./Kg)

5.95E 0I -3.463E-02 8RI0E-03 5.9017E 05
Z/L AT I0 METERS
-0.072 tFN.HEAT FLUX ROUGHNESS LENGTH VAP*PRES.AT WT LEVEL

(W.tti/N2) (Meter-) ()hIIibar)
MONIN-ObUKMOV LENGTH IIIE 01 4.443E-05 15.762
(Meters)

-1.385E 02 SKY AND SOLAR HEAT FLUX DRAG COEF.AT 10 METERS AS.HUMID.AT WT LEVEL
(Watts/MI) IDl..ensioles) (Kg/M3)
-4.46E 02 1.133E-03 1.191E-02

TOTAL HEAT BUDGET FLUIX BAR.PRES.AT ST LEVEL
(Watts/M2) (MulluIbar)
-3.76E 02 1018.18

BOWEN RATIO
(no units)
0.186

" MEASUREMENT ERROR ANALYSIS OF PARAMETERS LISTED IN PERCENT MEAN ERROR AS COMPUTED FROM CONSTITUENT MEASUREMENT ACCURACIES.
TOP RON ARE PROFILE ERROR VALUES AND BOTTOM ROW ARE BULK AERODYNAMIC ERROR VALUES. ALL VALUES ARE APPROXIMATE AND ARE or":

GRAD.RICH. Z/L MOMENTUM LAT.HEAT SFN.HEAT SKY RAD. TOTAL. HEAT SOWEN FRICTION SCL.SPET SCL.POT. ROUGH. DRAG

NO.AT GMM AT ION FLUX FLUX FLUX FLUX FLUX RATIO VELOCITY HUMIDITY TEMP. LENGTH LOEF.

147Z 147Z 140% 168% 108% 5 21% 276% 70% 98% 38% 90% 140%

18tz 181% 46% 43% 109% 5% 7% 154% V3% 68% 132% 43% 40

" CONTINUED BELOW

RUN NUMBER: 7905041330 MARINE SURFACE LAYET PRINT DATE: 1" JUN 1980
START TIME: 13:30:20 PST NRL MICROMETEOROLOGY DATA SAMPLING RATE (ALL CHANNELS): 6/Run
START DATE: 4 May 1979 (DAY 124) SAN NICOLAS ISLAND, CAL DATA AVERAGING PERIOD 0 Rin

• COMPOSITE PROFILE AND BUtK AERODYNAMIC DERIVED PARAMETER VALUE WEIGHTED AS A FUNCTION OF THE ABOVE RESPECTIVE MEASUREMENT ERRORS
WITH THE LOWER LIMIT OF THE CORRESPONDING MEASUREMENT UNCERTAINTY INDICATED IN 1 1:

FLUX PARAMETERS
STABILITY (+UP,-DOSWN) SCALING PARAMETERS

GRAD.RICHARDSON NUMBER MOMENTUM FLUX FRICTION VFLOCITY
(+Stable,-.Unstable) (Nt/M2) (Meters/set)
-8.072 10.021 AT URN -8.13E-02 (6,0-02 [567K-l lD,0E-02

GEOMETRIC MEAN HEIGHT HUMIDITY FLUX SCALING SPFC.HUMID.
(Meter) GNH)(ZI*Z2)I/l (Xg/sec M) (Kg/Kg)
12.99 1.36E-I5 18.OE-Gb) -1.220E-I5 13.OE-05

Z/L AT GNH LAT.HEAT FLUX SCALING POTTEMP.
-0.086 10.021 (W-tts/s2) (KeltuinI

3.37E II (2.8E+0lI -2,782E-62 (2.E-02l

Z/L AT I0 METERS
-0.066 19.02) SEN.HEAT FLUX ROUGHNESS LENGTH

)Watts/.2) (Meters)
MONIN-OBURHOV LENGTH V.69E a 13.ErISI 4.468E-OS I6.8E-05
(Meters)

-I.5008 OZ SKY AND SOLAR HEAT FLUX DRAG COEFAT is METERS
(Watts/s2) (Meters)
-4.46E 02 1I.IE*OII l,177L

-
1-1 14.OE-041

TOTAL HEAT BUDGET FLUX
(Sat ts/R2)

-4.08K 12 13.0tF0II

BOWEN RATIO
(no units)0 , .73 16,081

D DIFFERENCE BETWEEN THE PROFILE AND BULK AERODYNAMIC DERIVED PARAMETER VALUES AS COMPUTED VIA THE STANDARD DEVIATION FROM EITHER THE

ABOVE WEIGHTED COMPOSITE VALUE OR MEASUREMENT UNCERTAINTY VALUE (WHICH EVER ABSOLUTE VALUE IS LARGER). A)L VALIIES ARE
LISTED IN PERCENT DIFFERENCE AND ARE .. r-:.

GRAITRICH. Z/1 MOMENTUM LAT.HEAT SEN.HEAT SKY BAD. TOTAL HEAT BOWEN FRICTION SCL.SPEC SCL.POT. ROUGH. DRAG
NO.AT GMH AT IBR FLUX FLUX FLUX FLUX FLUX RATIO VELOCITY HUMIDITY TEMP. LENGTH COEF.

92 05 0% 2112 142 02 f0x 206x 02 2665 18% 1%

0 END OP DATA RIM 199



MARINE SURFACE EAYEN MICAOMETEOROLOGICAL EXPERIMENT

NAVAL RESEARCH LAE',RATORI
ATMOSPRE RIC PHYISICS BRANCH

MAR INE ATRTJSPNRRIC RESEARCH STATION
SAN NICOLAS ISLAND, CALIFORNIA

. . . .RTCRONFITEOAOLUD1CAL DATA A .ono

RUN NUMERA '90t041400 PRINT DATE: IT JUN l9NE
START TIME: )4: 0:40 F';)I DATA SAMPLIN"G RATE TALL CHANNELS): 6/Mon
END TIME: ITNi30 :5t( FAT DATA AVERAG ING PERIO0D: 30a MoiniTART LATE:; 4 Mooy 1979 (DAY 1241 NOMENCLATURE: T'VPPEN LEVEL, 3o) OWEN LEVEL

ANALOG CHOANFOT RAW DATA (AVERACE VOC):

NOI NLT No0 N.03 N-014 No.05 No.06 No.0o? No.08 No.09
VILL I L A TFMP.RIUCI.)I TCMP.STRUJC. DE W POITT D1 POINT? WIND SEE WIND SPEEDS B AR-PRES.? SI RAD. WIND DIR.

62 5 0.00a, 0.0 a, 5.1413 5.142 4 .1T4 4,197 51065 2.8T0 4.893

III. NL N11 No.)IL No.13 No.,14 No.1 No, :.16 No.17
BUjL KW A) ECMI A C FREOUENC Y AC 10: TAGE MANUAL FLAG ZERO REF. SPARE A SARE 1f VOCT.REF.B

4.L0L9 :S.0(E, 0 p13 0 .0 SaO 11 11 001 Sl 0,0 01205

011:1(81 [4864(1 RAW DATA (AVERACCI: ESCARPMENT DATA, FEEC CAL IBRATION AND WIND SPEED ESCARPMENT CORRECTIONS:

N-.1 NoUPWIND NEAR UPWIND ( ANI DPIECAC DPZQOCAL WIhECAL WOTEC WS 2C
SIR' 11.1I AIR TEMP.? HEFIGHT/L ENGYN PATNIMeters) (Volts (bIus1') (Volts) (Coep f f (Coe ff.)
1411 (2t5025, 0421 126259 0,183 119 -0.1009 0 .000a 0. 00 0 .99 2 IT S?,

Or.~ F1:4CM LIEPLNC PRRATIERS TRANSLATED INTO ENGINEERING UNITS:

MATILA:.,FLA; PARURCOUNT SATA OIA':F SILT.REE.DEV STILT.REF .DEV ZERO)REF .DEV AC IU(..TFLUX AC OPS QFLUX A C V OLTAGE ACIFREQUENCY
(Noscaso (No.% Icns IN ssL A(N..1,05V) D(No,.OOS0V) (No.(.002V) INo.T5VL (No.(1Ho) (VAC) (Ho

I 1080 0 c0 0 a T15.1 59.86

o L(: EXS[U MTCROHETEOUOGICAL PARAMETERS (INLUDING THE ABOVE CA)I AND ESCARPMENT CONRECTIONS) TRANSLATED ONTO ENGINEERING UNITS:

AIR TEXP.0 WIND SPEEXI DEW POINTI ITERP.ST ROC. I WIND DIR. BAR.PRES.I SRY HAD. BULK WTITEMP MEAN AIR TEMP
Lnss( Ltr/n( (CeLsot- (Re.o M-2/3(I (Deqgr.eT (Moiloibar) )Wett/MS( (C I~esoosI lKelooln

B751 .31 1.47 ND DATA 311.4 005.91 -92E 02 T3.7loI 591 a 285.,2

AIR TEMP.? WIND SPEED? DEW PILINT? TEMP.STOUIC.? TIDE EARL E BAR.PRES.?

'rC_ ls,s (Iter/ (C.eTsooIs 1En. M-2/3) (Metn r ASE) (Millobar)
12.626 7 .86 Z 00.33 No D ATAN -0.14 1 0 17.1

LAI) CUla 8101 MIC0000ETEL(SO)LOEICAL PAYRAMETERS:

HEIGHTI, 0) POITIP.I VIA.OEMP.1 V.POT.EMP .I AIIS.HUMID,I RFL.NUMI1DI SPECHOHID.1 VAP.PREX.I D.VAP.PRES.1 REF.INDEX I

IM.rl (esos Clos (Celsos (Aq/n? M (Percen.) lKg/Kg) (Milloib ar) (Mullo1,at) IKelsR-2/3)
(0.35t 12.68?L 13.07'4 14.034 AA591E-O13 .7.11 7.784E-03 12.654 1 4.527 NO DATIA

REIG1, 2 2 PUIT.TFPP.? VIV.TEHP1.2 S.POETEMP.? ARS.H"URID, REL.RUM I.? SPEC.HUMID.? VAP PRES.2 S.VAP.PRESD MEF.INOEX/2
(Metrs (C Ios (Cei s (C__ Lnos (RII/tMt3) (Pe.ceot I )R(q/Eq( (Millibar) (Mollba r)I (Ee1.oM-2/3)

9.7 17716 13.70 4.VT 9.547E-0 85.69 7.737E0 01.591 0461 NO DATA

N CITIINUE D BC) O1W

F17%DA TE:;1 TI JON 1980
R UN NUMETH: 790504)400IS MRTNEGSURFACE LAYER 4ATA SA MPLING RATE (8CCCHANNELS): 6/Mon
START TIME: 14: 0:40 oE NRCL MICROMETEOROLOGI DATA AVERAGING PERIOD: 30a Moo,
STARTI DATE: 4 Lo y1979 (DAY 1 4) SAN NICOLAS ISLAND, CA.. NOMENCLATURE: 1'UPPER LEVEL, 0=) OWEN [EVEL

PROFILE (JALCOIATIUNS BASED ON ABOVE OBSERVED AND CALCUL ATED VALUES )BUDINGER,1973,:

FLUX PANAME TERT PROFILE SCOPES

STAXILI 11 )= UP,-DOWN) SCALING PARAMETFRS PARTIAL DERIVATIVES )o=INCR WITH HEIGHT)

CRAD.NICNARDSGN NUMBCR MOMTENTUM FLUX FRICTION VELOCITY GENERAL FORM:DN/DD- GENERAL FORM 'N'SCOPE,

Io-STobIe,--.ntaelno)I (Nt/nt?)0 (Mter/ser) I)NO-N2)1/(Ln)DI/?2)O I(EnDT-PSI)-(LMZZ-PUI)I/
.01 AT CON 1-1.1SF-I 3.0I5NE-S -02100I02)T/2I INT- N21

GEOUMETRIC MEAN HEIGHT H)(MODITY PLUS SCALING SPEC.HUMD. N'WIMD SPEED )M/sec( N=WIND SPEED (Miser)
(Meter) GMH=TZlo?2(l/2 (Eq/sec M?) (Ag/Kg) Z=HEICHITI(Mers Z;HEICHO ON) Vert.Axs
12.99 1,63E-05 -6,9bhpF-VS DWS/D7- 4.98E-02 PSI r'l

2/C AT OCH LAT HEAT FLUX W LPm13E0

-0.063 (Tts/.2) SCALING POT. TEMP. N-SPEC.NUMIDITY (qK) NSPCNMDT l0g/Kg)
6.471 F II ( on) 7-N"EIGHT (etes)GNHCT () VertAtis

Z/C AT IT METFRS .2 .9316E-02 DSN/D2m -S.92E-06 PS IPS1?
-0. 048 TOFNRERT PFLLX SN SLOPE- -7.70,E 03

(W att /M2)I
7/1. ATZ) I.'1 2E 01 ROUGNISS LENGTH NuPOT.TEMF,)Eeloon) N .POT.TEMP.TRC1IooS(
-0. n:19 Teters)I Z'HEIGHT (Meter) 7'RIEIGHI (Ml Ver. o

DRY AND SOLAR NEAT FlUX 7624E-05 DPT/DZ- -3 76F-03 PS 1=9512
1/t AT 72 (Sats/n?) PTE K) OPE -le APE VI
1) 044 -3,92E 2

DRAG ClEF. AT 00 METERS N'ELn TE MP.STRUC.)EoM-2/3)
n)LNIN-OIrHOUKtV LENGTH (ITL HEAT BUDGET F~lIIX (1)onettonles) Z. NFIGHT (MT Vert Rio.
(Metrsz'. (Wantts,/c?) I 61) PSI-N.O.NE AT
-2 7E2 -3,T1E07 CT? SLOPENDDT

P 'I RI /T 1.26 119 BOWER RATIO
P70 AT 12 14101,9 (to unIts
P? AT1 1 1= 0.157206 0.1731
PSI AT/2 .8/9

o EAL RAE CIINYTANTS; MISCELLANEOUS

V))N RARRAN IRR1TAT ION PROILEIC PROF ILIE BU' U ROL
COINSTANT A(:CELTFRA)TO TUR PRANDIL TUR.NENID TI 7 .NHEAT MOIST URE AIR DENSITY
(n _,n Is (Ms, 1 2)1_ N))RDER NUMBFR TRANSF.ETF . IANSF.COEE. )R%.3)
D 4 9 .7 97 0,74 I 74 0.92L-O03 lEI 1.3 F-311,3 37

C) NERA) sL'I AIR SPECIFIC HEAT
A 1Ya 0 M..;a-nnocp.~ For .ne rnot of Profile Slope and/or Partial Derto..tto.. )Ical./Rq Rel.I

Coola , '~ n c d 11 I_ I ron t- .411,M4 RD

SRI SRH.1- 60f0 -0 Sq/q MANIER LAT.MEAT VAR.

5>MC2TEL 05

*COWTZWIED Off WENT A 200



RUN NUMhbER: 790!'.414010 MARINE SURFACE LATER PAINT DATE: 'O N (9TSTARit I IME 14: 14 0 PST M I IC ROMETEOR OLOGY DATA SAMPLING RATE (ALL CHANNELS): Y,/Min
START DATE: 4 Mop 3 979 (DAY 124) SAN NICOLAS ISLAND, CAL DATA AVERAGING PERIOD: 30 Mu.

ESTIMATED MLCKOMEIFORTLEGICAL PARAMETENS AT lEN METERS:

AIR TEMP. WIND SPEED DEWI: PI TEME.STRUC . BAR.PRES. BULK ST TEMP AIR-ST TEMP PUT-STTEMP VIR-ST TEMP V.POT-ST TEMP

ECul"y.) (MetrsY.I.r C .T T1eI.iM-213T (M,l6r (.Itzs Iev (M elvfxI) (Keli) (Kelv.i.)
12.611 7.92 10.34 NODATA 101691- IC.709 -118 -101 .247 0.345

HEIGHT POT.TEMP. VIR.TEMP. VOTEMP. ARS.HUHID. RELH(MID. SPFC.HUMID. VAP.PREL. UiVAP.PRER. REE.INDES
ONRIC!, u~lis KC~iS CIsvI (Kg/ni) (Pecrcent) (Eq/KQI (Mibar s, (MiIi6.rn( (4KCT.iM-2/3(

10.'00 12,709 133.956 14.0S4 9.'553E-03 86.03 7.742E-_13 32.599 1 4.64 NO DATA

BULK AEROOTNAM IC CALCULATIONS BASED ON ABOVE ESTIMATED VALUES AT TEN METERS (FRIEND ET AL,I97RT:

INFERRED ELUX PARAMETERS INFERRED INFEOREDYMEANA VRTIICAL

SABILITY I .P.- DOWSN) SCHLING PARAMETERS VELOCITY COVARIANCE MISCELLANEOUS

GAD.RICHARDSON NUMBFER MOMENTUMI FLUX FRICTIO.rN VELOCITY WIlTH.LONG. VELOCITY AIDEST
(Ivtabley-UstabeII (Nt/.2) fltero/ I( Mee2 / Sn2) ( Kg/eA.T
-0.072 AT GMH -8.92E-02 2.EARE-TI -7.226E- a2 1 .233I9

GEOMETRIC MEAN HEIGHT HUMIDITY FLUX SCAL ING SPEC.H(MTD. WITH ABS. HUMIDITY AIR SPECIFIC HEAT
(Met er) GMH=(1.72112 I(Eq/sec m2) (Eq/Kg ) (Mot er Kg/sec .3) (I1 tca) l~g Rd 1
32.199 2.45K-O5 -7. 39C0Cr-IS 2.451E-0RS 2.4167E 1 2

Z/L AT GMH LATHEAT FLUX SCALING POT.TEMP. WITH POT *TEMPERATURE WATER LATHMEAT VAP
-0. 09el (Watts/72( Klv (Meter. RI/sed (ITrcal /Kqg

Z/L AT 10 METERS '1E 13.5109.25-a3S.9.1.5

-0. 066 lENEAT FLUX R OUGHNESS LENGTH VAP.PRES.AT WT LEVEL
I(W tts1M2 (Meters) (Mi1l usc

MONIN-OBUKHOV LENGTH Il1b' 01 5. 332E -R5 15 75 3

-1.5-16E 02 SET AND SOAR NEAT FLUX DRAG COEF AT 10 MFTERS ABOHMID.AT ST LEVEL

-3.72E 02 1,153E-03 1.190E-02

TOTAL HEAT BUDGET ELlIS BAR. EEAT ST LEVEL

-3.20 1 118.11

ROWEN RATIO

0191

" MEASUREMENT ERROR ANALYSIS OF PARAMETERS LISTED IN PERCENT MEAN ERROR AS COMPUTED EROM CONSTITUENT MEASUREMENT ACCURACIES
TOP ROW ARE PROFILE ERROR VALIIES AND BOYITIOM ROW ARE BULK AERODYNAMIC ERROR VALUES. ALL VALUES ARE APPRDXIMATE AND AR E !r _.:

GRADARICH. ilL MOMENTUM (AT.HEAT SER.HEAT SKY EAD. TOTAL HEAT BOSEN FRILTION SC.L SPEC SCL.POT. ROUGH DRAG

MO0ATr MH AT IIM ELUX FLUX PLUS ELUR ELUX RATIO VELOCIT 7Y HUMIDITY TEMP L EASTE, L OEF

1 25% 125% 11:% 1617, 93%1 5%1 24% 259%, 59% 110%1 32% 79%, T18%

IRIS I BIox 6 45% 1 08% 5t 8% 153% 23% 68% 11(1 43% AIX

" CONTINUED BELOW

RUN NUMBER: 7905141400 MAR INE SURFACE LAYER PRINT DATE. "I 'UN FELL
START IRE: 14: 0:40 PT AR)NF MT CROMETK)(ROLDG Y DA TA SAMPLING1 RATE (ALL (HANRiLLS). l/Min
START DATYE: 4 May 1979? (DAY 124) SAN NICOLAS ISLAND, CAL DA TA AVERAGING PE IED 30 Mu.

* COMPOSITE PROFILE AND BU' K AERIIDTNAMIC DERIVED PAR AMETER VAL((E WEIGHTED AS A FUNCTION OF THE ABOVE RESPECTIVE ME ASIDE MENT ERRORS
W ITIH THE LOWER LIMIT OF THE CORRESPONDING MEASUREMENT UNCERTAINTY INDICATED IN 1 1:

FLUX PARAMETER S
STABItlTY .T-OUP- DOWN) SCAL.ING PARAMETERS

GRAD.RCHARDSON NUMBER MOMENTUM FLOE FRICTION VELOCITY
In . 0ebl*-;U~s.B (Rtl) "/n.2) ( Mvter_/% "
-.. 6.0 I 1.121 AT GMH -9.65E-0I1 (6.0[-021 2.792F-oT (6.0E-021

GEOMETRIL MEAN HEIGHT HUMIDITY FlIUX SCALING SPFCHUMID.
(Meter)I GMH.( z1A21(1/2 (Kg/secm 2() (Eq/Kg)
12.99 2.49F-I5F IRIJ.E-OB) -7A227L-I 173.11 IS)

2/1 AT GMH LATHEWATFU SCALINC P(TTEMP.
-0. 072 10,021 (Watts/nJ (Kelvin_)

6.TSE 01 I2IE-1111 -3.03E-T?1 l2.OE-021
Z/L AT 10 METERS
-0.055 11 SENNHEMI FLOE EJCHNE55 LENGTH

(Watts/n? 11;) (Pte,.)
MON IN-OBURHOV LENGTH t,41 01 IT 6~DO b493E-41% 16.IE-051
(Meters )
-1,907E 0? SKY AND SOLAR MEAT FLOE DRAG COLE AT 10 MI TEES

( W." %/.2) (Mete r.)
-I.92E 02 (2.IE.01I I '"f~k " IN.OE-04(

TOTAL HEAT BUDOGET FLUX

SITE7 02 1 3 01:iRIT

ROSEN RATIO

.l.. 10..0)

*DIEFECENCE BETWEEN THE PROFILE AND BOLE AERODYNAMIC DERIVED PARAMETER VALUES AS COMPUTED VIA THE STANDARD DEVIATION FROM KITHLK THE
ABOVE WEIGHTED CO"MP OSITE V*lUE OR MEASUREMENT UNCERTAINTY VALU(E (WHICH EVER ABSOLUTE. VALU(E IS LARGER). ALL VALUES ARE
L ISTED T)1N PERCENT M DIF FERENCE AND ARE +or-':

GRAD.RicH. Z/i MOMENTUM JAYTHEAt SENHEAT ORY MAD. TOTAL HEAT ROSE N FRICTION ILL SPEC SCL.POT. ROUGH. DRAG
Mo At 5ME AT lAIm FLU X f(I.U~X FLUX FLUX ELUX RATIO VE(OC(TY HUMIDITYI[M 1K. LENGT11H L:,EF.

375 36% 1,.% 4% 2% 0% IS 5% 7% 3% lO% 26% 232
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MARINE SURFACE lATER MILRUMEIEOROLOGICAL EXPERIMENT

NAVAL RESEARCH LABORATORY
A IMOSPHERIC PHYSICS BRANCH

MARINE ATMOSPHERIC RESEAR CH STATION
SAN NICOLAS ISLAND, CAL IFORNIA

. . .0 MICROMETEORSLODICAL DAT Ab it..

RUN NUMBER1 7905041430 PRINT DATE: 11 JUN 1980

START TIME. 14:31: 0 PS DTA SAMPLING RATE (ALL CHAMNNE(OU 6/Mon

END TOME; 25: 1:10 PST DATA AVERAGING PERIOD: 30 Rio
STiART DATE: H MaR 1979 (DAT 1241 NOMENCLATURE : TxUPPER LEVEL , 2-LOWER I EVEL

ANALOG CHANNtl RAW DATA (AVERAGE VOC):

NoS No.0 No.R? No.03 N-.4 NoD1SPID No-1.0 No.07 N,.08 NoS09

VOLT.REF.A IEHPST7RUC.I IEMP.STRUC.? DEW PUINTI DEW pOINT? WIN DPED W INS SPEED? EAR.PRESJ'" SiKt RAD. WIND DIR.
C52E 0-001 0.001 5.213 1 5 . 171 6 .1 3,73 .64 i.9s

No.11 No.I1 N.1 No-13 N-.14 No.15 No.16 N-.17
BULK WI TEMP.. AC F REEC AC VOLTG MANUA, FLA 7R REF SPARE A SPAREB VO TRE t

4.41 3.826 2.5 1 0 .991 0.002 0 .0 01 0.00 1. 2 o F1

* DIGITAL CHANNEL RAW DATA (AVERAGO' : ESCARPMENT DATA, FIELD CALIBRATION AND WIND SPEEFD ESCARPRENT CORRECTIONS:

N.. N.?2 UPWIND NEAR LUPWIND [ANT OPIECAL )PPPLCAL WI4FLAL OVIEI: WSEC

AIR TEMP. I AIR TEIMP.? HEIGHT/ENGT PATHIM t _S (Vol ts) (Volts (Vlts) CCoefF IcIff.)

141124517 1421 1L5671 .12 12009 000 0000 0.99? 2 .9'

oSSTEM HLI'SERFEPING PARAMETERS TRANSLATESI INTO ENGIN:IRING; UNITS:

MANUAL FLAG ERRO0R COU1NT DATA 6A',I V01 T.REE .. IV VU I 1 REF.DPFV ZERO>RET .DfV AC VOL. LUS AC.FPRISFLUX AC VOLTAGE SC FNEQUENCV
LN.LO Nsas Nosas A(No.).005V) IiINoI.0OVV) (No.I.002V) (No.>TY) (Nol)IHy) TUAC) TH)

I 1 179 0 0 005111.1 .8 3

" OBSERVED MICROMETEOROLOQICAL PARAMETERS (INCl USING 1TH' ABOVE CAI AND ESCARPMENT CORRECTIONS) TRANSLATED INTO ENGINEERING; UNITS:

AIR TEMP.I WINS SiPEEDI DEW POINTI TtMPUTIRUTI WIND DIR.) LR .FPRES. I VKYR ND.) BU(.R aT TEMP (lEAN AIR TEMP
(Clis trse(Clus l~ i-2/3) (Deq.True )Mbllibar )ot/eT (Cesu) (ei)

17?.4?,? 7.43 10 .3? NO DTATA 319.0 ITIS.90 -2.91E T2 13.6R3 285.669

AIR TEMP.2 WIND.SPEED? DEW POINI? TEMF.STRUC.2 TIDE TABLE) BAR.PRES.2

(Cel s) I Aeters (CelIus) (RKel.o.M-2/3) AI~ee AOL) ( )MbllOr)

12.567 7.0? 10.41 No DA TA 0.04 1 0 17.00

*CALCULATED HTCRTIMETEIIAOLOCICAL PARAMETERS:

HEIGHT, 20 POT.TEMP.1 VIR.TPP. V.POC.TEMP.I ABS.HURID.TI RLHUI.T SPEC.HUMID.T IVAP.PRES.1 S. VSP.PRES.1 REF.INDEX I

I 'tesI I."-o) _ lso) (ceIus (RKg/t3 AV et)ettl Klq/Kg) (Mollobar I illo0ar) IKeI.oR-2/31

met: 1263 a39 0397 9.3E- P8.83 7.733F-U03 12.57? 14.478 NO DA TA

HEGT 2 POT.TEMP.S VIR.TEMP.? V.POTTEP. ABO.HUMID.? RLK.UMID.? SPEC.HUM ID.?2 VAPP. ? 2 O.VAP.PRES.2 REP IRDET 2

(Meters (Ceos Iesus (Celis IKg/3 IPercet IRS/ON) (Mu'u~r 2, lo~r I( M-/3

9.2 0 12.657 13.9189 14.009 91690E)
03  

836.68 7./79F-03 02.659 14..6 04 NO0 DATA

C ONTINUPD BELOW

PRINT DATE: IIJNIO

MUN NUMBR: 7905040430 MARINE lUJRFACE EATER DAT SMLN RAT (AIL CHANNELS): 6/Mit

S TARTI TIME: 14:31: 0 PIT NRL MCROMETEOROLOGT DATA AVERAGING PERIOD: 30 Moot

START DATE: 4 Roy 1979 (DAY 124) SAN NICOLAS ISlAND, CA) NOENLATURE: IU-LPPER LEVEl. , 2=1.OWER LEVEL

*PROFILE CALCULATIONS BASED ON ABOVE OBSERVED AND CALCULATED VALUES IBUSINGER,1973):

FLUX PAR AMETERS PROFILE SLOPES

STARIT TO Io.o= p, --DOWN) SCALING PARAMETERS PARTIAL DERIVATIVES (MCWIH HEIGHT)
----------- ------- -- ------- ---- ----------------- ----- -----------

FRS.RTCHARDVOH NUMBER HTEm EU FRICTIlON VefLOCOTE GENERAL)FORR:DN/DZo EEA FORM: NOSLOPE-

Ietble,-UostSlel (I/ 2) ( et" s/Set) I(IN1-N21I/ I IZI/210 l(LoOi-PSIl.(LoZ2-PUII1)/

-0.0a48 AT ,ORN -9.3 ?F-0?2 2.74SE-01 ( 21*22 2)112 1 (NI-RN21

(.ETMETRTC MAA HEIGHT H)IMIS[I FLUT SCALING SPEC.HUMO. N:,NIND SPEED IM/ser) N.WIAD SPEED (M/n-)

(Mete0r) GMHIIZ?~z)I/? lKq/se _RA2 (Kg/X S 2ZHEIGHT IMetersnI 2HEIGHT (M) Vrt.A.-

12.99 ?235F-US -6.930F-05 DWS/DU- 4.51E-02 P 6 1POII
NO SLOPE 1.46E 0R

7/L AT GAN LAT.HEAT PLUT
-0. 059 IWatts/n21 SCALING POT. TEMP. NASPEC.HUAIDITT TKq/RgI N-SPEC.HUMIDITT (Eq/RQI

SlE UT 1 (eluN ZHE ICH I Mete...l 7HEIGNT (MT OertAoos

2/L AT To METERS -2,232E-U2 DSH/ DZ -S .92E-06 PSI-PSI?

-0. 045 IIERHAT P1.1)1 SN SLOPE- -7.69E 03

1/L At IT 7,66E 00 ROUGHNESS LENGTH N=POT.TEMP.lKeloot( NOPOT.TEMP.lXeIoltI

-0. a 4 (Meters) 1-HEIGHT (Meters) 2-HEIGH I MI) Vert.Ato

ORT AND SOLAR HEAT ELUX 5.800E-05 SPY/Si- -2.R7F-R03 P I PSI
Z/L AT 22 R~atts/RTI PTK SLOP E= -2.42'E 0I

-0.04 .9 02
DRAG COKE, AT 10 METERS N-LtTEMP. STRUC.IKoM-2/3)

MONIN-DUBURI(V IENGTH TOTAl NEAT BUDGET PLOT (D_.etn IlR5I l -HEIGHT (M) Vert.A.-

(Meter. (WaAt/ ) 1.7t,,0V. P01-NONE

-2.215iE 02 -2.26E/422 CT? SLOPErNO DATA

PSll AT /t 0.3366P ROSEFN RATIO
PS Il AT tg 0. (232'3 In.o un Ite)
PSI?2 AT ZI1 0:.4892? 0.'32
P SI AT 7- O0235

*GENERAL CONSTANTS: MISCELLANEOUS

VEIN RARMAN ERAVITATITTN PROEIE.E PROF iIE AlK R BLK
VnNSTANT ACCE) ERATITnN TU N I TUB SCHMIDT SE HEA MOISURE AIR DENSITY

IN. uCItNI IM/ser 2) NUMBER NUMBR R TRAHT;E .tflFE, TRANS.CODEP. (Rq/n3I

0.4 9.79%9 0.74 0.74 0.92E-013 1.32F-01 1.2339

Pr ENERAL NOTF.l: AIR SPECIFIC HEAT

ActorA~ . lltt 0c 1t e P1.~~rRnto rfl Slope and/or Partoal Seoa . l0Te aI./Rq I R.)1
Eteptuton teoued y meertotoof:2.416n[E 02

SNI-SN?- ./- .001-3 Efq/Bg. WATER ENTRMEAT YAP.
(IT Teal . /R1g)
5.9024E 05
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RUN NUMBER: 790t0414301 MARINE SURFACE LAYER PRINT DATE; 1. JUN 1980
START NTIME 14.31: 0 PST NRE. MICROMETEIROLOGy DATA TAE LTNT RATE GALL IHANNELS): 6I/M
START DATE: 4 My 197Y (DAY 124) SAN NICOLAS ISLAND, CAL DATA AVERAGING PERIOD: 30 Mn

ESTIMAIED MICAUMFIFOAOOGICAL PARAMETERS AT TEN METERS:

AIR TEMP. WIND SPEED DEW POINT TFMP.STRUC. BAR.PRES. BULK WT TFMP AIR-WT TEMP POT-WT TEMP VIR-WT TEMP V.POT-WV TEMP
(Celsius) (0ler/ .r) (CelsiusI (KeI.M-2/31 (Aillibr) (Celsius) (Kelvin) (Kelvin) IelviT) (Kelvin)
12.553 7.07 10.40 NO DATA 1016.90 13.683 -1.130 -1.032 0.220 0.318

HEIGHT POT.IEMP. VIRTEMP. V.POT.TEMP. ABS.HUMID. REL.HUMID, SPEC.HUMID. VAP.PRES. S.VAP.PRES. REFINDEX
(Meners) (Celsius) (Celsius) (Celsius) IKq/M3I (PercentI (Kg/Kg) (Millbars) (Millibars) (Kel.M-2/3)
10.10 12.651 13.903 14.001 9.593E-03 86.70 7.773E-03 12.649 14.589 NO DATA

* BLAK AERODYNAMIC CALCULATIONS BASED ON ABOVE ESTIMATED VALUES AT TEN METERS (FRIEHE ET AL,1978)

INFERRED FLUX PARAMETERS INFERRED INFERRED MEAN VERTICAL
STABILITY (ItUP,-DOWN) SCALING PARAMETERS VELOCITY COVARIANCE MISCELLANEOUS

CRAD.RICHARDSON NUMBER MOMENTUM FLUX FRICTION VELOCITY WITH LONG. VELOCITY AIR DENSITY
=Stable,-Unv-bIn) (Nl2) IMeters/se ) (Meler2/sec2) (KX/M3)

-0.104 AT GMH -6,77E-02 2.342E-01 5.484E-02 1.2341

1EUMETRIC MEAN HEIGHT HUMIDITY FLUX SCALING SPECHUMID. WITH ABS. HUMIDITY AIR SPECIFIC HEAT
(Meter) GMH(lIiZ2I/2 tq/sec se2 (KQ/Kg 1MeTer KM/sec .3) (ITcal,/Kg Kel.)
12.99 2.13E-05 -7.386L-05 2.134K-05 2.4168E 02

Z/L AT 0MH LATHE AT FLUX SCALING POTTEMP. WITH POT'TEMPERATURE WATER LAT HEAT VAP.
-0.121 (Watts/n2) (Xlv-n) (MeTer Kel./sec) (ITc.l./Kg)

5.27E SI -3.722E-02 R.715E-03 5.9021E 05
Z/L AT 10 METERS
-0.093 ;EN.HEAT FLUX ROUGHNESS LENGTH VAP.PRES.AT WT LEVEL

(Wat tI/2) INehe) (Millubar I
HONIN-OBUKHOV LENGTH 1.09E0 O 31093E-05 15.726
(Meters)

-1.074E 02 SKY AND SOLAR HEAT FLUX DRAG COEFAT 10 METERS ABS.HUMID.AT WT LEVEL
(WetTN/i,1S ) (I)1ensionless) (Kq/ 3)
-2.91E 02 1.097E-03 1.188E-02

TOTAL HEAT BUDGET FLIX BAR.PRES.AT WT LEVEL
(Watts/m2I (Millibar)
-2.29E 0, I0R1,10

BOWEN RATIO
(o unit.)

0.206

* MEASUREMENT ERROR ANALYSIS OF PARAMETERS LISTED IN PERCENT MEAN ERROR AS COMPUTED FROM CONSTITUENT MEASUREMENT ACCURACIES.
TOP ROW ARE PROFILE ERROR VALUES AND BOTTOM ROW ARE BULK AERODYNAMIC ERROR VALUES. ALL VALUES ARE APPROXIMATE AND ARE'"nc-:

GRAD.RICH, Z/L MOMENTUM LAT.HEAT SENHEAT SKY MAD. TOTAL HEAT BOWEN FRICTION SCLSPEC SrL.POT. ROUGH. DRAG
NO.AT GMH AT ION FLUX FLUX FLUX FLUX FLUX RATIO VELOCITY HUMIDITY TEMP, LENGTH COEF

1312 1311 117% 167X 98% 5% 28% 265% 58% 1081 4% 78% 117%

I/AX 178% 46X 41% 06 5% 9% 152% 23% 68% 129% 43% 40%

* CV:NTINUED BELOW

RUN NUMBER: 7915041430 MARINE SURFACE LAYER PRINT DATE: It JUN 1980
START TIME: 14:31: a PST N8 MICROMETEROLOGY DATA SAMPLING RATE (ALL CHANNELS); 6/Ryn
START DATE: 4 May 1979 (DAY 124) SAN NICOLAS ISLAND, CAL DATA AVERAGING PERIOD: 30 MNn

* LOMPOSITE PROFI'.E AND BULK AERODYNAMIC DERIVED PARAMETER VALI)E WEIGHTED AS A FUNCTION OF THE ABOVE RESPECTIVE MEASUREMENT ERRORS
WITH THE LOWER LIMIT OF THE CORREFPONDING MEASUREMENT UNCERTAINTY INDICATED IN I ]:

FLUX PARAMETERS
STABILITY ( .UP,-=DOWN) SCALING PARAMETERS

'.RAD.RICHARDSON NUMBER MOMENTUM FLUX FRICTION VELOCITY
a =S 0vbln.-=UnstabTeI (Nt/n2) (He "rs/ "ec

-0.072 10.121 AT GMH -7.49K-02 (6.0F-02 2.457K-01 [.OE-02I

GEUMEIRIC MEAN HEIGHT HUMIDITY F.UX SCALINr TPECHUMID.
(Meter) GMH-(ZInZX)(/2 (KM/sec eXT (KM/RN)
12.99 2.1 -0I 18.0K-06l -7.209E-05 [3.01-051

Z/L AT GMH LAT.HEAT FLUX SCALING POT.TEMP.
-0.085 10,021 (Watt,/2) (Rein)

539E I 0I .RE 0I -2.581E-02 12.0E-02]
Z/L AT 10 METERS
-0.065 (0.021 SEN.HEAT FLUX ROUGHNESS LENGTH

( W.ts/.2) (Meter.)
MONIN-OBUKHOV LENGTH 9.2 0 0 a(3.0F0l01 4.051K-05 (6.0E-05I
(Meter,)

-1.528E 02 SKY AND SOLAR HEAT FLUX DRAG COEF.AT II METERS
(WatIs/M2I (Meter.)
-2.91E 02 IP.OE+O|] /6bL-. 14.KE-04

TOTAL HEAT B(DGET FLUX
(W. Its/ M)
-2.27 0 2 ITIF011

BOWEN RATIO
(n7 unts)

0.179 10.081

SDItFEREN(.E BFTWEEN THE PROFILE AND BIRK AERODYNAMIC DERIVED PARAMFTER VALUES AS COMPUTED VIA THE STANDARD DEVIATION 'ROM EITHER THE
ABOVE WEIGHTFD COMPOSITE VALUE OR MEASURFMFNT UNLERTAINTY VALUE (WHICH EVER ABSOLUtE VALUE IS LARGER), ALL VALUES ARK
ISTED IN PERCFNT DIFFERENCE AND ARFE ,vr-

6RAD.RICH. Z/L MOMENTUM LAT.HEAT SENHEAT SKY WAD. TOTAL HEAT BOWEN FRICTION SCLSPEC SrI.POT. ROUGH. DRAG
NO.AT GNH AT 1OM FLUX FLUX FLUX FIUS F X RATIO VRt.OCITy HUMIDITS TEMP. LENGTH CIEI.

390 17% 195 Al IRS M 2 222 9% 31 33% 24% .Z%
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MARINE SURFACE LAYER MICROMETEOROLOGICAL EXPERIMENT

NAVAL RESEARCH LABORATORY
ATIMOSP HE RIC PHYSICS BRANC H

MARINE ATMOSPHERIC RESEARCH STATION
SAN N ICOLAS ISL AND, CALIFORNIA

*00 M ICROMETE.ORGLOGICAL DATA * . * *

NUN NUMBER: 7905041500 PRINT DATE,! 11 JUN 1980
iT ART TIME: IS :1p30 DAT A SAMPLING RAT E ( AL L C HANNELS): 6/Min
ED TI ME: 151:31a PIT DATA AVERAGING P ER IOD: 3 0 Mio
iTAR DATE: 4 May 1979 CDAY 124) NOMENCLATURE: 1-UPPER LEVEL, 2-LOWEN LEVEL

ANALOG CHANNEL SAW DATA (AVERAGE VDG):

No01 N.1 No.0 No.0 N104 No '5 No.16 No.17 No S8 "o1 9YY LT.REE.A TEMP.STRUC. TENPYTIRUC.2 DEW POINT) DEW OINT2 WID SPEE.DI WIND SIEED2 BA.RFS.2 DR RAD. AIRD DIR.
6.t0 e.11 1.10 T. 7 5.176 3.806 3 .768 5.050D 3.531 5.049

N.,10 No1.11 QEC N,.12 No.13 No.14 No.5 No%16 No,.17

DE T ( AY C RQUNYAC ViITAtE MANUAL FLAG ZERO REF. SPARE A SPARE V VLT.R EE.B
4.570 '1 L21 2. 51 111 0.0301 0.111 0.0I 010 1 6.205

1o1IIAL CHANNEL RAW DATA (AVERAGE): ESCARPMENT DATA, FIELD CALIBRATION AND WIND SPEED ESCARPMENT CORRECTIONS

Nu. NI UPWIND NEAR UPWIND LAND DPIECAI DP2ECA. ATILEAL AlIkE WS2EC
AI ~WI AI EPHE IGRT/LENGT PATH(Metersl (Volts) (V olt.) V 0 4 (CoefE. (GoofY

(411 121,814 1q .12003 1133 116 -0.1109 0.100 1.0,,0 0.992 0 .!1.

OSI!,TEM H(USEKEEEINC. PARAMFECS TRANSLAtED) INTO ENGINEERING UNITS:

MANUAL HLAG ERROR CUNT DATA EASEf VOLT.REFREV VT(LT.REE .0EV ZERO REF .DRV AC' VOLT.FLUT AC FRESE GOU AC VOL TAGE AU~ FREQUJENCY
(No s Its (N .s CarsL (Nscans) A(N..115V) (N o(.O5VT (N o.(.12V0 (Noa.>5V) (N o.I II) (VACI (Mo)I

0No a S 0 0 11 59.9

OFYOFRVEE MICROMETEORILOGICAL PARAMETERS (INCLUDING THE ABOVE CAL. AND ESCARPMENT CORRECTIONS) TRANSLATED INTO ENGINEERING UNITS;

AIR ((89.1 WIND SPEED) DEW POINT) TEMP.STAUC.I WIND IIN. BARPRES.) DRY SAD. BULK WT TEMP NEAR AIR TEMP
(Ceso'us)I (Me ter/ec) (Celsius) (Eel oM-2/13) (Deg.True.' (MolloIba r _(Want/n?) (Celsius) (Etloon
12. 681 7 .49 110. 47 Ml DATA 31 67 1115.68 -4.92k E12 13.71a 285.902

AlA TEMP.?- WIND SPEED? DEW POINT? TFMPUT1RUC,? TIDE TABLE BAR PREI.2
(rfehus) (t er/ se c) (Cels Ius) (e1.MD2/3) (Me ter MSL( MIuIi,. r)
12.8L3 7.08 10.53 NO DATA 0.06 1116 .77

oCALCULATED MICROMETEURULOGICAL PARAMETERS:

HEIGHT, 11 POT.TEMP.I VITM, .TT.TEMP.I ABSHUMID.I RELMHUMID,) IPEC.HMID.) VAPPRES.) S.VAP.PRES.I REF.INDEX I
(Actrs) (elsiui (Ce.Msluo (Celsius)p K gm3 (Peent 1k/N (Mlubr lMllibar)( Le.-M-2/3)
1.35 ;02.861 14.039 142 9 62SE-13 840a 7,SI2E-0 1 2.697 14.&95 NO DATA

HFTGHT, 7? POT.TEMP.? VIR.TEMP.? VP0TTEMP.1 ABS.H(IMID.2 TELN'UMID SPEC.HUMID.? VAP PRES.? S.VAP.PRES.V REE.INOES 2
(Mees (CelIus (Clos (CeIsI us) )Kg/s 3) (Per ceot (kg/kg) (MuIIar) (MullobarI KRel.,.M-2/3)

9 .20 17.894 l4.1617 14.257' 9. 67 0E-03 86.06 7 .043E-93 12.76)1 1 4.82 9 NO DATA

oCOINTINUED BELYW

PRINT DATE. ;1I JUN 19RC

RUN NUMB-ER: 7915041501 MAR INE SURFACt LATER DATA S AMPLING R ATE ( ALL CHANNELS): 6/Moo
START T IME: ID: 1 :20 POT NRL MICROMETEONOLOOT DATA AVER AGING PERIO DD: 31D Mitt
S TART DATE: 4 May 1979 (DAY 124) SAN NICOLAS ISLAND, CAL NOMENCLATURE: 1hOPPER LEVEL, 2-LOWER LEVEL

OPROFILE CALCULATIONS BASED IN ABOVE OBSERVED AND CALCULATED VALUES (BIUSINGER,19731:

ELUX PARAMETERS PROFILE SLOPES
STABIC ITO COUP,--DOWN) SCALING PARAMETERS PARTIAL DERIVATIVES )C=INCR.WITH HEIGHT)

CRAD.RICMARDSON NUMBER MOMENTUM FLUX FRICTION VELOCITY GENERAL EORMiDR/D GENERAL FORM: 'N'SLOPE-
(+=Stable,-Unsnble C/nLet.r/sr I(NI-NDI/ILo)(21 /Z(- ITLM2-PSII-(1n22-PSI)1
-. 058 AT GMH -1.011E-l 2.RO7E-l (ZIN Z21)I21 INI-N2

GEOMETRIC MEAN HEIGHT HUMIDITY FLUX SCALING SPEC.HURD. N=WIRD SPEED (M/-e) N-WIND SPEED (M/sec C
(Meter) CRH=(1Z2)1/2 LXg/se n02( (kg/K g' GOMEIGHT (Mtters) Z HESCHT (Ml Vert.A.Is
10.99 2.48-T -. 0 9 -ST1 DWS/DZ= 4.AIE-102 PSI-Poll

WS SLOPE- .41E RI
7/1 AT GMH LA1.HEAT FLUX

-. 7Lats/2 SCAIN POT TEP NSE.UMDT 'k/g PCMMDT Kg/g
6.14EI (Kelvin Z-HEIGHT (Netersl Z-MEIGNT CM) (Lrt.Aois

7/L AT C0 METERS 5N-2.849E-02 DS/D7= -R8,92E-06 PSI-PSI?
-0. 54 SENtHEAT F( I(S SM SLOPE- -7.69E 03

Z/L AT 7) 1 .02k E 0 ROUGHNESS LERGTH N:POT.TEMP..Robin) R:PIT.TEMP.lkelIin(A
-0. ?7V CMeters) 7-HEIGHTI (Meter.) 2-HEIGHT (MC Ver Ai

DRY AND SOLAR HEAT FLUX 6.794E-ID DPT/DC- -3.6TE-03 P S I-P512
2/L AT 72' ( W -ts/n?) P TR SLOPE -1 .911E01
-10150 -4.92E 0?

DRAG CLF. AT 10 METERS N-LnTEMPISYTRUC.CR.M-2/3)
MYN IN-(BURKHIV LENGTH TOTA) HEAT BUDGET FLUX TDieensiones'.C 2-HEIGHT 'C"ML Vein Axis
(Meteor,) (W ats/nm2) t.A u8 0 b0 PSI-NONE
-).MSAE 02 -4.21E I?2 CT2 SLOPEF-N DATA

PSI)1 AT /I- 0.26778411 BOWER1 RATIO

PSI) AT 72 D.134 o units)
P'12 A T I 1.1716194 0.166
PSI? AT 77= 0.0 1448

"GENERAL CONSTANTS: MISCELLANEOUS

VON RARMAN GR AVITATION PROFILE PROFIL E RULE SUER----------
CON STANTr ACCELERATION TUR.PRANDTL T(R.SCHMIDT SEN HEAT MO0ISTURE AIR DENSITY
TN, units) (0/sec ?) NUMBE R NUMBtER TRANSEF CUF F. TRARSE 'CIEF. )EK=3)
0.4 9.795Y 0.7,4 0.74 I,92E-53 1.32E-03 1 .2,325

- GENERAL ROTE: AIR SPECIFIC HEAT
Acr .,y lI"ototound#enreeddro nesrnn f Profile Slope and/or Partial Derinatioc. ( IT Cal ./Rq Ee C
C .nMutt '. on eCec o ,e IR ons.ts oF . R69 02

SHIOM?' c./- IRT -A Mg/kg, WATER LAT.HEAT VAP.
LIT cal./Rq)

" COLNTINUED ON REXT FAGR 204



RUN NUMBER. 790541500 MARINE SURFACE LAYER PRINT DATE: It JUN 1980
S TART IMEP; 15. 120 FPST NRI MIROMETEOROLOGY DATA SAMPLING RATE (ALL CHANNELS) h/Kin
START DATE. 4 May 19798 (DAY 124) S AN NICOLAS ISLAND, CAL DATA AVEFRAG ING PER IOD, SI KinM

*ESTIMATED MTCROMKTEOKOLOGICAL PARAMETERS AT TEN METERS.I

AIR TEMP. WIND SPEED DEW POINT TEMPSTRUC., BAR PRES.T BULK WY TEMP AIR-WY TEMP POT-WY TEMP VIR-WT TEMP V.PDT-WT TEMP
Cesui (M.eter/,c (Celsius) IK.1.nM-2/3( Killibr (Ce lsius) (Kelvin ) (Kelvin) (Kel"in) (IeInin)1 2 .7a 7.1 1 .3 NO DATA 1016.6R 1 3.7 11 -0.921 -0.823 0.442 0.540

HEIGHT POT.TEMP. VIRT1EMP. V.POTYEMP, ABREFUMID. RELMHUMID. SPEC.HUMID. VAP.PRES.. SVAP.PRER. REP.IRDES

(Mtr. Ce.I 's (Cels" (Ceisinnl i (S/.) 1iPercen) I (S/Sql (MiIvars (M"lt .. (RR1.nM-2/3(
i0.00 12.887 14.t52 14.250 9 .665E-03 86.10 71.A4SF-03 12.754 14.813 NO DATA

B01) K AERODYNAMIC CALCUL AT IONS BASED ON ABOVE ESTIMATED VALUES AT TEN METERS (FRIEHE Et AL,197R(:

INFERRED FLUX PARAME TERS INFERRED INFERRED REAR VERTICAL

ST'ABILITY '.*-UP,- .DOWN) SCALING PARAMETERS VELOCITYV COVARI ANCE MISCELLANEOUS

CRAD.RICHARDSON NUMBER MOMENTUM FLUX FRICTION VELOCITY WITH LONG. VELOCITY AIn DENSITY
n.S t ab e- taSble) I (NMt/.2) I M.eter/ I (Meteor 2/snc ?) (Q/.A
0 . AT Gnu -6.89E-02 2.364E-01 -5. .S90E -02 1.2.328

GFOMEIRIC MEAN HEIGHT HUMIDITY F1llS SCALING SPEC.HUMID. WITH ABS. HUMIDITY AIR SPECIFIC HEAT
(Moeer) GMH -(ZliZliI/2 (Kq/sec n2) (IEq/Kq) (Refer SMse n3l (ITcnl./Kq Re).)
12.99 .10K-E - 7. ,2 5E-55 2.0-I ,41 69E 1 2

Z/L AT GMM LAT.HEAT FLUX SEALIN POTM.WT O.KPRYS ATER LAT.HEAT VAP.
-0. 1101 (Watts/M21 (Kelvin) (Peter Ee/K c (ITcal/Sq

5.19E 0) -3129E-02 7.398F-03 5SPOOR E 005
Z/L At 10 METERS
-0, 077 TE1NNEAT FLUX ROUGHNESS LENGTH VAP .PRESAT WY LEVEL

(W t.s/ .2 )Me sr,l .vlia
MONIN-OSUKHOV LENGTH 9 .23E SI 3.216E-IT! 1 5.750

-(3IME 02 SKY AND SOLAR HEAT FLUX DRAG COEF.AY 10 METERS ABS.NUMID.AT WY LEVEL
(WA. n s/n2) ( imosin le,.) ( KR/M3)

-4 I 2 L 1 ( IE-1 I. 9POE-I2

TOTAL HEAT BUDGET FLUIX S'ARPRER.'AT AT LEVEL
( W.tt./m21 (MIlibr . I
-4.31E 02 10a1 7.88E

ROfWER RATIO

0.178

K MEASUREMENT ERR OR ANALYSISlOFG PARAMETER S L ISTED IN PERCENT MEAN ERROR AS COMPUTED FROM CONSUITUENT MEASUREMKENT ACCURACIES.
TUP MOrW AR E PITGEILE PRRY)R VAL UES AND SO TTOM ROW ASP, SULK AERODYNAMI C ERR OR VALIIS . ALL VAlUEDS AR E APPROSIMAT E AND ARE nr-1

GRAD.RICH. 2/I MOMENTUM LAT.HEAT SENHEAT SRY RAbl. TOTAL HEAT BOWER FRICTION SCLSP EC SCL.POT. ROUGH. DRAG
NSITAT GMM AT 1 TM P.US ELUX PI US FL US ELUX R ATIO0 VE LOC ITY HUMIDITY TEMP. LENGTH COKE.

(23% 1231 1I5S 166% 91% 5% IPX 257X 55% 108% 33% 78% t15%

191% (91% 46Z 46% 119% 5% 7% (65% 22% 69% 142% 43% MR%

CONTINUES BELOW

RUN NUMBER: 7905041 500 MARINE SURFACE LAYER PRINT DATE: It JUN 1950
START TIME: 15i 1 :2 PST MRI1. MICSOMETET)RGLOGT DATA SAMPLING RATE (ALL CHANNELS): h/Min
START DAT E, 4 Ma y 1979 (DAY t24) SAN NICOLAS ISLAND, CAL DATA AVERAGI NG PERIO0D: 30 Mitn

* OMPOSOT E ('HUE OLE AND DXIII AERODYNAMIC DERIVEID PARAMETER VAL'IE WEIGHTED AS A EUNCTION OF THE ABOVE RESPECTIVE MEASUREMENT ERRORS
WITH THE LEIWER LIMKIT Y THE COITRRE SPOND ING MEASUREMENT UNC ERTAI NTY INDICATED IN 1 N 1:

FLUX PARAMETERS
STARiI)(Y (t.UP,-=DOWN( SCALING PARAMETERS

GRAD.RTCHARDSON NUMBER MOMENTUM ELUX FRICTION VELOCITY
I(+DtSIb '-.Unt.bl.) (Nt/itlI 'M etIer-/secI-0.1068 I(1.121 AT G MH - 7.BIE-02 16.CK-Ill 2.507E-OIt 1T.IKO

G.EOMETRICt MEAN HEIGHT HUMIDITY FLUX SCALING TPLC.NHTMD.
(Mete r) GMHI(ZInZ2II/2 (Eq/Nsec .2) IRM/EqI

2.1SF-S I.I-161 -7.17-S (I-S

Z/L ATGHLAT HEAT EIUO SCALING POT.TEMP.
-0.0a82 t0;j(Wi 'ttS/"a l (Kelv-n

5.39K II Il.E-v0l -2-902E-02 IlSDE-SlI
Z/L AT (5 METERS
-0.63 10.12?1 SENHEAT FLUX ROUGHNESS LENGTH

(A.tt./tLII (Meter)
MON IH-OSI)KHOV LENGTH 9.7E0 13,O1FI 4,491EK-S5 16,11-151
(M5Eters)oO A I D F T1 M R

-1.91K02 KY AN SOLAR HEAT PLUS RAG COEEA II MEER
(WattIs/el ) (Me ter.
-4.92E 02 (T21EcOII1 1.S11tL-A (,3 4.0KE-RN)4

TOTAL ((PAT BLUDGET FLUX

4.29, 0;! 1.,ROF .I

ROnWER RATIO

0.173 10.081

*DItFERENMCI BETASiN THE PROFILE AND BUIR AERODTNAMIC DE RIVED PAR AMETE R VALUIES AS COMPUTED VIA THE STANDAR D DEVIATION FROM EITHER THE
AEIVE NEIGHED COMPOSITE VALUE OR MEAS;UREMENT UNCERTAINTY VALUE (WHIC EVER ABSOLUTE VALUE 15, LAR GER). A LL VALUER ARE
I (STED IN PERCENT SIFEERENCEF AND ARE '"n-

GRAD RICH. Z/11 MOMENTUM LAT.HEAT SENHMEAT SKY SAD. TOTAL HEAT BOWER FRICTION RCL.SPEC SCE.POT, R OUGH. DRAG
No. A T 0MM Al IOM PL US FLUX F LUD FLUX PL US RTATIO VE LOCITY HUMIDITY TEMP. LENGTH COEEF.

2RI 19% 23% (0% 5% 0% 11 4Z It IX 65 3II 335

911 orD "P 1111A11 205



MARINE SURFACE LAYER MICROMETEOROLOGIGAL EXPERIMENT

NAVAL RESEARCH LABORATORY
ATMOSP HERIC PHYSICS BRANCH

MARINE ATMOSPHERIC RESEARC H STIATION
SAN NICOLAS ISLAND , CALIFORNIA

. . .* MICROMETEOROLOGICAL DATA800

RUN NUMBER: 7905041531 PRINTSDATE:N I I JUN 1981
STARTI TIME: 153:1PSI DATA SAMPLIN RAT E ( ALLI CHANNELS): h/Moo
END TIME: IS: 1:50 PST DATA AVERAGING PERIOD 30 Moo

START DATE : 4 Ma y IT979 (SAY 1Y41 NOMENCLATURE: 1'4LPPEN LEVEL, 2-LWER LEVEL

-ANALOG CHANNEL RAW DATA (AVEFRAGE yOGI:

No.00 No.01 No.02 No.03 No.04 No.05 No.06 No.07 No.0 No.09

OOLT.REE.A TEFMP.STROC. I TEMPYT1RUC.2 DEW POINTI DEW POIHT2 WIND PL DI WIND SPEEDS BAR.P RFS. SE bRAD. W IN DIR.
6 .2 05 1.101 1.1001 5 .144 5 .169 4.3257 4, 164 5 036 3 .51 5.CA.

No. " No-11 No.12 No.13 No.14 No.1" No.16 No.17
BUT BX WT TEM.P AC FERE...FNCT AC V OLTAGE MANUAL FLAG ZERO REF. SPARE A SPARE V VC0LLT.RFE.S

4.122 3.818 2. 5(1 0.001 0. 01 0.3 01 0.101 6.20t,

o DIGITAL CHANNEL RAW DATA (AVERAGEt: ESCARPMENT DATA, FIEL.D CALIBRATION AND WIND SPEED ESCARPMENT CORRECTI1ONS:

No1 o2 UPWIND NEAR UPWIND LAND DPIECAL DP2ELAL WTPFl'CAL 05(EI SL

AI TEHP.l A IR TEMP.2 HEIGHT/LENGT PATHL eo-r_ (Vol ts) (Voltot (ts) , IL oepf.t (CcefE
1411 128110 1421 12910 0103 IOI -0 .009 0..10 0.Let 0.992, "

o SYSTEM HOUSEKEEEPING PARAMETERS -,,tATED INTO ENGINEERING UNITS:

MANUAL FLAG ERROR COUNT DATA BAiE VULT.OEE.DEV VO(.T.MEE.DFV ZERO REE.DEV At- VOLT .FLUO AC.FRESEFLUX AC V( TA.E At: FREQUJFNCY
(No.sc aos) ()No scans) (Noscens) A(TNo.(.OODVT BLNo.L.IODVL LN...02V) (No.)5V) (Nc.)IHot (SAC) (TV)

I 0 100 0 0 a 0 e ITS 1 .55

o OBTERVED MICROMETEOROLOGCICAl PARAMETERS (INCLUDING THE ABT(VE CAL .AND ESCARPMENT CORRECTIONS) TRANS:.ATED INTO ENGINEERING UNITS:

AI uTM.i WIND SPEEDI DEW PsNT T PSTU WIN xDIR. DARPBES.1 DSRD DLE TTM ENARTM
(Celsoo) (M tr/sect (Celsios K 1~e.xM-2/3( (Deq.TIe ( M 11 ,br( ~t/2t (Ceisoust TEai 11)1 2.8,, 8.3 4 1 0.-40 NO DATA 3 17. 9 1115.47 -H 91 E 02 13.761 26.024'

AIR TEP2 WIND SPEED2 DEW PGINT2 TFMPST61RUCr.2 TIDE TAKLE BAR.PRES.2

CeSoo) (M ter/c )(LCeo~t I KlECIM -2/3) (Mete MSL( Mollolar)
12.910 7.00 10.49 No DATA 0.14 10 16.56

o CAL.CULATED MICROMETEORGLOGICAL PARAMETERS:

HEIGHT. 21 POT.TEMP.(1 VIR,TEMP.I V.POT.TEMP.I ABS.HUM1D.I REL.lUMID).I SPEC.HUMID.I VAP.PRES.I S.VAPPRES.1 REF.INOEX I
ttetr C Liesos) (Celsos) (Cl Kos (/ 3) Percett LKq/Rg( (MlLibar, TMolloort )El 1M-/)

183 1,91 1.162' 434 9.D71E-3 85.25 7.773E-03 1263 14.17 NO DAT

HEIGHT,??2 POTTIEMP.2 VIR.TEMP.2 V.P0T.TFMP.2 ABDO.,UMID.? RELKHUMID.? SPRC.HUMID.2 VAP.PRES.2 S.VAP,.RS.2 REF:NOEI 21
(Mters) (Celsos CelIsost (Celsoos) Eq/o3) (Per'cent) )Rq/Rq) (M 11l1obar (olor) t 1 b elk .oM23)9.2 13.10a (4.278 14.368 1.634E-03 85.15 7.819F13 1.70 Ce ,19 14.937 NO DATA

o CONTINUED BEt OW

PRINT DATE : 11 JUN 1980RON NUMBIER: 7905041530 MARINE SURFACE LATER DA TA S AMPLING RATE (ALL CHANNELS): (,/Mtt
S TARTI TIME: 15:31:40 POT NRL M ICROME TEOROLOGT DATA AVERAGING PERIOD: 30 Moo
S TART DATE: 4 May 1979 (DAY 124) S AN N ICOLAS IS( AND, CAL NOME NCLATURE: ('UPPER LEVEL , 2) USER I EVEL

o PROFILE CALCULATIONS BASED ON ABOVE OBSERVED AND CALCULATED VALUES (BUSINGER,19731:

PLUS PAMAMETER.T POLILE S oPES
STARIL ITT L-P,-DOWJN) SCALING PARAMETERS PARTIAL DERIVATIVES Lo-INCR WITH HEIGHT)

GEAD.RICNARDSON NUMBER MOMENTUM FLUX FRICTION VELOCITY GENERAL FORM:DN/DZ;, GENERAL FORM. N SLGPE=
LVS ta. le,-inot.bleL (Nt/n.2) M~e terS/secL 1N1-N211/ILoLZT/72L I(nZTI-PSIL-)Lo2-PiltT/
-0 .019 AT GAN -1.39E-In, 3.362E101 L21022L1/2I INI-OZI

GEOMETRIC MEAN HEIGHT HUMIDITY FLUX SCALING SPEC.HURD. N:WIND SPEED OR/sect N-WIND SPEED tM/s-c
(Motor) OMH-(210Z2)1/ 2 (Eq/ Sec M2L (Eq/B) 2-HEIGHT (Note,.) 2-HEIGHT (Mt Vert.Aus
12.99 2,7 F -On -6.571E0 D5/D2 S .99E-02 PSI-PSll

7/L. AT GMR LAY NEAT FELUX 55 SLOPE- 1.1SF 00

-0.0 24 (W tts/.2L SCALING)POT. TERP, N-SPE2.NHUM IDITT (Eq/Bq) N- SPEC.HUMI DI TY )Eqg/RQ)
6. 7. E RI "R.~

1  
7-HE TOT I(moters) 2-HEIGOT (M) Vera Axi

Z/L AT tO METERS -I.446E'0 DSH/I2 -892E- 06 PXI-P012
-0. 010 SEN.EAt FLUXS SN SLOPE- 0 23TE 03

(Waxte/MOL)
2/L AT 21 B1OAR SI ROUGHNESS LENGTH N-POI.TEMP'(.L1oin NPO TEP -1lon
-0.034 (Retero Z;HEIGHT_(Meters ZOHEGHT Mt Vert A.-s

SET AND SOLAR HEAT FLUX I.214E14. D T/DZO -. 96E-03 PS I-PSIf0Z/L AT 22 W.ttsI/m2) PUB : !.1 -3 TE0
-0,1et7 -4.91Er 0 2

DRAG COEF. AT 10 METERS N-EnTEMP STRUC.)RuM 2/3)
MU!-.,l-UBO(ENSV LENGTH TOTAL HEAT BUBGET FLU X LOleerT*ioaleN%L Z-HEIGH 1 (MLI Ver't A'Is
tMeers LS ftts/S 2 030 0.1t PSI NONE-D,4D0E X2 -4.lOE 02 CT? SLOPE-NO DATA

PS1k AT '1: 1.111211 BOWER PATIO
PSI AT 12 0.5 7 (at unt)
PR12 AT I1 , 0.0633 0.090
PS 12 A T 22- .103.,9R6

* GO NERAE CONSTANTS: MISCELLANEOUS

VON EAR MAN GRAVITATION PROFILE PROFTILE OUI.E RULR
CONSt ANT ACCELERATION TUOR. PRANITL TUR.XCHMIDT SEN HEAT MOISTURE AIR DENSITY
(No. untots (M/se, 21 NUMBE R NUMBER TRANSE.CIFF. TRANSF.COEF, LK?/a3L
a.4 9 .7959 0 .74 0 .7 4 0.95r-03 1.32E-03 I .2318

* GENERAL NOT''): AIR SPCII HAT
Ac~co nttn exeded Par cesrent of Profile Slo and/or Partoa Dertoo, LIal / K Eel)
Co.paoo excue Ba 4netln6fH N E 02

SHE-SH2-.0/- ONE-A Eq/Kg. WAXER CATHEAT VAP.
ITcal . /R,
5 .9504E OS

A NZES a m2M .. ~ ___________________lot___________



RUN NUMBER; 7905041530 MARINEF SURFACE LAYER PRINT DATE: I1 JUN 1980
START TIME: 15:31:40 PST NR( MICROMETEOUROLOGY DATA SAMPLING RATE (ALL CHANNELS): 6/Mis
START DATE: 4 N.y 1979 (DAY 124) SAN NICOLAS ISLAND, CAL DATA AVERAGING PERIOD: 3e Min

- ESTIMATED MICROETORO OGICAL PARAMETERS AT YEN METERS:

AIR TEMP. WIND SPEED DEW POINT TEMP.STRUC. BAR.PRES. BULK WT TEMP AIR-WT TEMP POT-WT TEMP VIR-WT TEMP VEPT-WT TEMP
'Celsius) (Meter/see) (Celsiu ) (K.L.xM-2/3) (Mllubur) (Celsius) (KeIn ) (Kelvin) (Kelvin) (Kelvin)

12.915 7.87 10,47 NO DATA 1016.47 I3.761 -0.056 -0.758 1.503 O.601

HEIGHT POTTEMP. VIR.TEMP. V.POT,TEMP. ABSHUMID. REL.HUMID. SPEC.HUMID. VAP.PRES. S.VAP.PRES. REF.INDEX
(Meters) (Celsius) (Celsius) (Celsus) (Eq/3 t (Percent) (Kg/Kg) (MllibArs (iILib r ) (Keb.iM-2/3)
20.00 3.a003 14.264 14.362 9.626E-03 85.16 7.813E-03 12.709 14.923 NO DATA

* BLIlK AERODYNAMIC CALCULATIONS BASED ON ABOVE ESTIMATED VALUES AT TEN METERS (FRIEHE ET AL,197R):

INFERRED FLUX PARAME1ERS INFERRED INFERRED MEAN VERTICAL
STABILITY (..UP, -DOWN) SCALING PARAMETERS VELOCITY COVARIANCE MISCELLANEOUS

GRAD.RICHARDSON NUMBER MOMENTUM FLUX FRICTION VELOCITY WITH LONG. VELOCITY AIR DENSITY
I- Stble,-.Uns.t4bIe (NT/.2) (Meters/sec) (Meter2/sec2) (Kg/.])
-0.058 AT GNH -8.77E-02 2.667E-Il -7.124E-02 1O32 C

GEOMETRIC MEAN HEIGHT HUMIDITY FLUX SCALING SPEC.HUID. WITH ABS. HUMIDITY AIR SPECIFIC HEAT
(Mter) GMH(715Z2)1/2 (Kg/sec .2) (K/Kg) (Meter Kg/sec 3l (LTcal./Kg Kel.)
12.99 7.39E-05 -7.205E-05 2.394E-05 2.4169E 02

IL AT GMH LAT.HFAT FLUX SCALING POT.TEMP. WITH POT.TEMPERATURE WATER LATHEAT yAP.
-0.070 (Satts/n2) (Kelvin) (Meter X1/se ) (IT .1./Kg)

5.91E 01 -2.806E-02 7.485-03 5.9002E IS
Z/L AT 10 METERS
-0.054 E;FN.HEAT FLUX ROUGHNESS LENGTH VAP.PRESAT WT LEVEL

(Watts/rt2) (HeTers) (Millubur)
MONIN-OBUKHOV LENGTH 9,33E 00 5.176E-0 15.799
(Meter.)
-1.8SIE 02 SKY AND SOLAR HEAT FLUX DRAG COFF.AT :0 METERS ABS.HUMID.AT WT LEVEL

( Wt s/l2) (Dcnensionles) (Kg/s3)
-4.91E 02 1.149E-03 1.193E-02

TOTAL HEAT BUDGET FLUX BAR.PRES.AT WT LEVEL
(Wtts/n2) LHillIbar)
-4.23E 02 1017.67

BnWEN RATIO
(no unit,)
0.158

SMEASUREMENT ERROR ANALYSIS OF PARAMETERS LISTED IN PERCENT MEAN ERROR AS COMPUTED FROM CONSTITUENT MEASUREMENT ACCURACIES.
TOP ROW ARE PROFILE ERROR VALUES AND BOTTOM ROW ARE BULK AERODYNAMIC ERROR VALUES. ALL VALUES ARE APPROXIMATE AND ARE

GRAD.RICH. I/L MOMENTUM LAT.HEAT SEN.HEAT SKY RAD. TOTAL HEAT ROWEN FRICTION SCL.SPEC SCLEPOT. ROUGH. DRAG
NO.AT GH AT ION FLUX FLUX FLUX FLUX FLUX RATIO VELOCITY HUMIDITY TEMP. LENGTH COEF.

130% 130% 99% 157X 102% 5X 19% 259% 49Z 107% 53X 69Z 99%

196% 196% 46% 45% 124% 5% 7% 169% 23% 68% 147% 43% 40%

C CONTINUED BELOW

RUN NUMBER: 7905041530 MARINE SURFACE LAYER PRINT DATE: 11 SUN 1980
START TI ME: 15:31:40 PST NRL MICROMETEOROLOGY DATA SAMPLING RATE (ALL CHANNELS): A/Mn
START DATE: 4 Noy 1979 (DAY 124) SAN NICOLAS ISLAND: CAL DATA AVERAGING PERIOD: 30 Min

* COMPOSITE PROFILE AND BULK AERODYNAMIC DERIVED PARAMETER VALUE WEIGHTED AS A FUNCTION OF THE ABOVE RESPECTIVE MEASUREMENT ERRORS
WITH THE LOWER LIMIT OF THE CORRESPONDING MEASUREMENT UNCERTAINTY INDICATED IN 1 I:

FLUX PARAMETERS
STABILITY I+.UP,-DOWN) SCALING PARAMETERS

GRAD.RICHARDSON NUMBER MOMFNTUM FLUX FRICTION VELOCITY
(t-St.ble,-Unstabe) (NT/ME) (Meter/s'-
-0.034 10.021 AT GNU -2.04K-cl 16.1E-Ill 2.980l160KOP0.

GEOMETRIC MEAN HEIGHT HUMIDITY F.UX SCALING SPtC.HUHID.
(Meter) GNH-(OIZ2)I/2 (Kq/sec 2) (Kq/Kg)
12.99 2.475-05 1S.OF-061 -7.007K-IS l3.0F-OSI

Z/ T 9M L2T,7F-0 BO-6 0.t0T3O-

OIL AT MH LAT.HEAT FLUX SCALING POT.TEMP.
-0.042 10.021 (WIt'/M2) (Kelvin)

6,1OF 01 I?.OEO11 -1.OSE-02 120E-02)
Z/L AT 10 METERS
-0.033 10.020 SENHEAT FLUX ROUGHNESS LENGTH

TSt.1/"2) (Meters)
MONIN-OBUKHOV LENGTH 7.54E 00 (3.OE+00] 7.R40E-TS 26.0E-0]
(Meters)

-3.072E 02 SKY AND SOLAR HEAT FLUX DRAG COEF.AT 10 MFTERS
(W.tts/s2) (eIersI
-4.91E 02 12.E+OIl ,403 t 4-j 14.0-041

TOTAL HEAT BUDGET FLUX

-4.21F ,102 I...11

ROWEN RATIO
Inn units)

02131 10.001

* DIFFERENCE BETWEEN THE PROFILE AND BULK AERODYNAMIC DERIVED PARAMETER VALUES AS COMPUTED VIA THE STANDARD DEVIATION FROM EITHER THE
ABOVE WEIGHTED COMPOSITE VALUE OR MEASUREMENT UNCERTAINTY VALUE (WHICH EVER ABSOLUTE VALLIE IS LARGER). ALL VALUES ARE
LISTED IN PERCENT DIFFERENCE AND ARE "+r-':

GRAD.RICH. IL MOMENTUM LAT.HEAT RFN.NEAT SKY RAD. TOTAL HEAT BOWEN FRICTION SCL.SPEC SCL POT. ROUGH. DRAG
NO.AT GNH AT ION FLUX FLUX FLUX FLUX FLUX RATIO VELOCITY HUMIDITY TEMP. LENGIH ((EF.

591 56% 26% 9% 22% IS 1% 26% 13% 5% 38% 46X 34%
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MARINE SURFACE LAYER MICEONETFORO(OGICAL EXPERIMENT

N AVAL RESEARCH LABORATORY
A TMOSPHERIEC PHYSICS BR ANCH

MARINE ATMOSPHERIC RESEARCH STATION
SAN NICOLAS ISLAND, CALIFORNIA

. . . MICROMETEOROL OGICAL DAEA . .

S UN NUMBER: 7901501l600 PRINT DATE: II JUN 19
AT IlME; :6: 2: I P9,) DAT A SAPLIN. RAT E (ALL CHANNELS); b/NM
INV1 1(M) 1 6: 32.11 PSI DAA AVERAGING PERIOD: 3 o

'.MIk DATE: 4 My199 (DRY 1;'4) NOMENCLATURE: I-UPPER LEVEL, 2-LOSER LEVEL

AA8IU LUiANI RAW DATA (AVkRAGE VDC):

Io1 A.! No.12 N. No.04 N-015 No.061 No.0? No.08 D N-119
VOL).AR)E IA I StP.NRVTC. I TEip.,TRL(C.2 DEW POINTI Do-U POINTS WIND SPEEDI WIND ILEED2 BAR.-PRES.2 SET RAD WIND DIR.

6.25 111 1.01 5.1% .15 4570 4.389 5.022 .12 5.05

N-O.) N-.11 No.12 No*.13 N..14 No.15 N..16 N0.17

B'U! K WT TEMP AC FREQUENC:Y AL VOL TAGE MANUAL FLAG ZERO REF. SPARE A SPARE B VOLT.REF.B
ILSB S1,837 ?.!"? 0.001 0.001 0.0 01 0.0 01 6.20 5

OLL-ITAL CANN(L RAW DATA (AVERAGE.): ESCARPMENT DATA, FIELD CALIBIRATION AND WIND SPEED ESCARPMENT CORRECTIONS:

N.) No.;' UPWIND NE AR Up WIND I-ANS DP I CA. DP2FCAL WTBECAL WIEC W52EC
All? TLMP .( ALP)k TfIP<; HAE ICHT/LFNGTLN PATH(Neters) (volts) (Volts) (Volts) (Cooff.) ICoeff.)

14(1 h (6 1 (42) 129"82L 0.11 F, -O.DG9 0 . 00 0.01 0.992 0."-2

*SYSTEM A:(ISFKEEPING PARAMETERS TRANSLATED INTO ENGINEERING UNITS:

MANUAL F LAG ERROR COUNT DATA BASEF V)LT.REF.DEV VTLT.REF.DEV TERO REE.DLV AC VOLTYFLUX AC FREU.FLUS AC VOLTAGE AC FREQUENCT
LNN, s ceams' (No scan%) (No,oass) A)No.(.015V1 B(No..ISV( (N..102V) (Ni,(SVI I f.IHo) LVAC) IHo)

0 ISO I 9 5 a 5 1 15.1 59.84

* l)SCRVED RICRTLMCEIRO(DGICAL. PARAMFIERS L(NN)LUDING THE ABOVE CA!_. AND ESCARPMENT CORRECTIONS) TRANSLATED INTO ENGINEERING UNITS:

AIR (It)P.l WIND 'S/1FD) DEW POJII TLP)P.STRLLC.I WIND DIR. RAR.PRES.1 SET RAD. BULK WY TEMP MOAN AIR TEMP
(C.1sLN) (Mo tor/sec) (Celsoos) (EeT.o.M-2 13) LDeg.Troe) (Mololoa) (Watt/.2) (Celsoos.) (Keloin)
1?.836 8.80 10.3. MO DATA 317.0 1015.25 -4.30E 02 13.806 286. 04 2

ALA TEMP.? WIND SPEED2 DEW POINT? TFMP.ITRUC.2 TIDE TABLE BAR.PRES.2

u'I.,) (Trsr (Celso- us (KeaO-oM -2/3) (MeterI MSL( (oillLber)
129?25? 10.42 NOI DATA 0.21 1 0 16.35

* ALC)::AtEI MICR:LMETE(LNOLOGICAL PARAMETERS:

Z EC:T 1 POT.TEMP.I VTR.TFMP.1 V.P(TT.TEAP.I ABS.HUMID.I REL.HUMID.I SPEC.HUMID.1 VAP.PRES.1 S.VAP.PRES.) REF.INDES I
(iltrts (r'nos LCe Z-) (C' stosI LKg/l3 (Percent) (Eq/Kg9)0 IMiIliBar) (Millibar) LKel.M1-2/3(
(8.35 1 3.015 14,08? 1 4.362 9.534E-I 84.81 7. 746E-3 1 2.584 1 4.838 NO DATA

HIH,72 PLT.TFMP? VIR.TEMP.? VPTFM.2 ABO HUMID.? REL.HUMID.2 SPEC.HUMID.2 VAP.PRES.? S.VAP. PRES.2 REF.INDES 2
* ~ ~ ~ ~ ~ ~ ( IMtes ~los Ilso) (Gesos I ~ /t3 (Kre~t IE/g Rlbar) (MiiBer ) oKeI.oM-2/3)9.2 (3.19 ( 4,298? 1 4.372 9.4/41E-n3 04.67" 7.78SF-S 12.654 14 .945 RO DATA

oCONTINUED1 BELOW

PRINT DATE : It JUN lyeSI
RUN NUMBER: 7905141601 MARiNEr SRFACE LATER DATIA SAMPLIIG RATE (ALL CHANN1ELS): 6/Mis
START TIES6 :IPT NL MICROMETOO(OCT DATA AERAGING PERIOD: 30 Mon
START DATE: 4 May 1979 (DAT 124) SAN NICOLAS IS)LAND, CAL N OMENCLATU RE: I'LJPPER LEVEL, ZoL.OWER LEVEL

oPROFILE CALCUL.ATIONS BASED ON ABOVE OBSERVED AND CALCULATED VALUES (BUSINGFR,1973):

FLUXS PAR AMETERS PROFILE SLOPES

STA:L(ITY (nUp,--DOWN) SCALING PARAMETERS PARTIAL DERIVATIVES (--INCR.WITH HEIGHT)

URA2.RIGHARDSON NUmpR MOMENTUM FLUX FRICTION VELOCIY GENERAL FOR M:DN/D2;) GENE RAL FORM: 'N'SLOPE-
Ln-St~b"e, "ns.b I (Nt/tm2) (M.Ir s/seo, JLI- N2),I/lLn(7.1 /22Z 1)Ln2I-PSI)-ILsll-PSIII/
-0.007 AT CR4 -1.5S2F-Il1 .SE-01 (21022(l/21 INI-M21

CEOPFYKIT:M PAN HEIGHT HU(MIDITY FELLS SCAIING SPf'C.HOD. N WIND SPEED (H/set) N-WIND SPEED (M/ser)
(Meter: GMH..(ZIO7(l/2 LKq/sec 2t) (Eq/Kg) ZNEIGHT (Meters) 2-HEIGHT (M) Vert.Aij.

12.9 2.7-5 :.9E-T 05/- 6.5SF-R(1 PSI-POST

'2 2.7F O .39DWS/Z 5 S SLOPE- 1.14E 00
7TL AT CNN EAT.HEAT ELUIS
_0.150 9 (Watt1s/it) SCALING POT. TEMP. N:SEC.HUMIDITS (Kg/Kg) N-SPEC.NUMIDITT lKg/Kg1)

6.9 04CC (Nemon) ZHEIOH T )Retersl 2-HETONT (M) Rert.Aoos
//L AT 10 METERS -6.392E-03 DSH/DZ- -8.92E-06 PSI-PRS2
-0.0 07 SEN.HEAT FL 'LI SN SLOPE- -8.46E 03

l/L At 7)2.RES ROUGHNESS LENGTH N:POT.TEMP.IKeItin) N-POT.TEMP.(KRXOtnl
- I.1I Met.) .2ZHEIGHT (Meer) 7?HEGT ML erns

SKY AND SOA1ETF .N26F-14 DPT/D2- -8.92E-04 P-PSIS2
2/L AT 7 )Wetto/,i) PTK SLOPE- -11.46E RI
-1.1107 4.30E 02

DRAL COE. AT 1R METERS N-L.TEMP.STRUC.(RoM-2/3)
MONJN OEUK(A(V LENGTH IOTA) HEAT BUDGET FLUXI (Oone....nle:s) 2-HEI GHT (4) V-rtIA.ts

' Metern,) t Watts/t2( (.71) OJ PSI-NONE
-1.191K IT -3 .59F 0?p CYS SLOPP-NO DATA

PSI) AT 71: 114646 BOWER RATIO
PS!) AlT7 047 (":: u7o

T1? T 7 1.2844 0411
PSI? At 0- O.1(456)

oGENERAL CONSTANTS: MISCELLANEOUS

VON KARMAN GR AVITATION PROFILE PROFILE 0)31K RULEK
CONS TANTI ACCELERATION TOR PRANDTL TUR.SCHOIDY SIN HEAT MoIRSTURE AIR DENSITY
(No untt) (M/-e, 2 ) NUJMBER NILOBER TRANS.CIEF. TRANSE.COEF. (Kg/.el)
0.4 9.7959 I 74 0.74 0,92r-03 1.32F-03 1 .2313

oGFNMERAIE NOTESp: A IR SPE CIFIC HEAT
A-oor . on'tatioto eoreejd fto,.eoetn of Profile Slope end/or Partial De-4-tio- (IT./K 1 e9 .Comptattion emoe y B . V, ,e tino 2.40681 821

SRI tH2'- 8/.ST -A lfq/mg. WATER EAT HEAT VAP.
PIK I-PT? o/ 068RkeI. (ITtO aI ./Rg)

5.9098K R5

*CONTINUED (AMX' ;PACE 208



RUN NUMBER: 7915041600 MARINE SURFACE LAYER PRINT DATE: II JUN 1980
START TIME: 16: 2: 5 PST HNL MICROMETEOROLOGY DATA SAMPLING RATE (ALL CHANNELS): 6/Min
START DATE: 4 May 1979 (DAY 124) SAN NICOLAS ISLAND, CAL DATA AVERAGING PERIODi 30 Min

* ESTIMATED MICROMETEOROLOGICAL PARAMETERS AT TEN METERS:

AIR TEMP. WIND SPEED DEW POINT TEMP.STRUC. ARPRES. BULK MY TEMP AIR-WT TEMP POT-AT TEMP VIR-WT TEMP V.POT-WT TEMP
(Celsius) (Meter/nc) (Celsius) (Kel.sM-2/3) (Millibar) (Celsius) (Kel.in) (KelvI) (Kelvin) (Kelvi)
12,917 8.29 10.46 NO DATA 1016.26 13.816 -0.889 -0,791 0.464 0.562

HEIGHT POT.TEMP. VIRTEMP. VPOTTEMP. ARS.HUID. REL.HUMID. SPEC.HUMID. VAP.PRES. SI.VAP.PRER. REFINDEX
(Meters) (Celsius) (CR1si..) (Celsius) (KR/s) (Percent) (Kg/Kg) (Millibars) (Millbars) (elM-2/3)
10.00 13.015 14.270 14.368 9.57RE-03 84.69 7.776E-03 12.646 14.932 NO DATA

* BLoE AERODYNAMIC CALCULATIONS BASED ON ABOVE ESTIMATED VALUES AT TEN METERS (FRIEHE ET AL,1978):

INFERRED FLUX PARAMETERS INFERRED INFERRED MEAN VERTICAL
STABILITY ( UP,-DOWN) SCALING PARAMETERS VELOCITY COVARIANCE MISCELLANEOUS

-- - - -- - -- - - -- - - -- -- ---- -- --- --- -- --- ---- -- --- --- - -- ---.-- - --- --- --- --- --- ... ... .... .. .. ... .

GRAD.RICHARDSON NUMBER MOMENTUM FLUX FRICTION VELOCITY WITH LONG. VELOCITY AIR DENSITY
(+Stable,-Unstable) (Nt/2) (Meters/s cs) (Mt 2r/sec2) (Kg/n3)
-0.051 AT GH -9.95E-02 2.843E-.1 -8.OIoE-02 12318

GEOMETRIC MEAN HEIGHT HUMIDITY FLUX SCALING SPEC.HUMID. WITH ABS. HUMIDITY AIR SPECIFIC HEAT
(Meter) GMH=)ZInZ2)I/2 (Xg/sec m2) (K/KR) (Miter Kq/sec .3) (ITcal./Kg K1.)
12.99 2.61E-05 -7.447E-03 2.607E-05 2.416RE 02

Z/L AT GMH LAT.HFAT FLUX SCALING POT.TEMP. WITH POTTEMPERATURE WATER LAT.HEAT VAP.
-0.062 (WaIts/n?) (Kelvin) (Meter Kel./sec) (ITcal./KQ)

6.44E 01 -2.824E-02 a,027E-03 5.901E 05
Z/L AT 10 METERS
-0.048 SENHEAT FLUX ROUGHNESS LENGTH VAP PRESAT AT LEVEL

(W.tts/2) (Meters) (Nslllbar)
MONIN-ODUKNOV LENGTH IR0E aI 6.584E-05 15.842
(Meters)

-?.189E 02 SKY AND SOLAR HEAT FLUX DRAG COEFAT 10 METERS ABS.HUMID.AT WT LEVEL
)WattS//.) (Ditensionless) ((K/3)
-4.30E 02 1.17?E-03 1.196E-02

TOTAL HEAT BUDGET FLIX BAR PRES.AT WT LEVEL
(Watts/.2) (Mlhibar)
-3.55E 02 1017,46

BOWEN RATIO
(sn units)
0.155

* MeASUREMFNT ERROR ANALYSIS OF PARAMETERS LISTED IN PERCENT MEAN ERROR AS COMPUTED FROM CONSTITUENT NEASUREMENT ACCURACIES.
TOP ROW ARE PROFILE ERROR VALUES AND BOTTOM ROW ARE BULK AERODYNAMIC ERROR VALUES. ALL VALUES ARE APPROXIMATE AND ARE "tor-":

GRADRICH. Z/L MOMENTUM LATHEAT SFN.HEAT SKY RAD. TOTAL HEAT BOWEN FRICTION SCL.SPEC SCL.POT. ROUGH. DRAG

NO AT GN AT ION FLUX FLUX FLUX FLUX FLUX RATIO VELOCITY HUMIDITY TEMP. LENGTH COEF.

181% 181% 100Z 160Z 160% 5% 22% 319% 50% 109% 109% 70% 100%

193% 193% 46% 45Z 121Z 5% 8z 166Z 23Z 68% 144% 43% 40%

C CONTINUED BELOW

RUN NUMBER: 7905041600 MARINE SURFACE LAYER PRINT DATE: I1 JUN 1980
START TIME: 16: 2: 0 PST NRL MICROMETEUROLOGY DATA SAMPLING RATE (ALL CHANNELS): 6/Min
START DATE: 4 Map 1979 (DAY 124) SAN NICOLAS ISLAND, CAL DATA AVERAGING PERIOD: 30 Mis

* COMPOSITE PROFILE AND BULK AERODYNAMIC DERIVED PARAMETER VALUE WEIGHTED AS A FUNCTION OF THE ABOVE RESPECTIVE MEASUREMENT ERRORS
WITH THE LOWER LIMIT OF THE CORRESPONDING MEASUREMENT UNCERTAINTY INDICATED IN 1 1:

FLUX PARAMETERS

STABIlITTY (vUP,_DOWN) SCALING PARAMETERS

CRADRICHAROSON NUMBER MOMENTUM FLUX FRICTION VELOCITY
SI I ble.-Ustable) (Nt/2) (Meters/se)

-0.028 10.021 AT GMH -1.16F-l 16.IE-021 3.055F-OI (6.0E-02

GEOMETRIC MEAN HEIGHT HUMIDITY FLUX SCALING SPECHUMOD.

(Meter) GH=)Z15Z2)I/2 (Kq/sec .2) (Kq/Kg)
12.99 2.64F-05 18,.E-R61 -7.044E-05 I3X0-051

Z/L AT GIN LAT.HEAT FLUX SCALING POT.TEMP.

-0,035 10.012 (wAtts/T2) (Kelvin)
6.53! 01 [.OE.011 -1.582E-02 12.E-021

Z/L AT 10 METERS

-0,027 to.O2 SEN.HEAT FLUX ROUGHNESS LENGTH
(Watt/ 2) (Meters)

MONIN-OBU(HOV LENGTH 6,89F O0 [I,0F 00) 9.503E-S5 16,O5-051

(Meters)
-3.722E 02 SKY AND SOLAR HEAT FLUX DRAG COEF.AT 10 METERS

(Wvts/s2) (Meters)

-4.30E 02 12.0E011 1,4044-0:3 14.0E-041

TOTAL HFAT BUDGET FLUX
(Watts/n?)
-. 5 hE I2 I3.RF 011

ROWEN RATIO
(ns unitsI

0.116 10,01

DIFFERENCE BETWEEN THE PROFILE AND RU AFRODYNAN IC DERIVED PARAMETER VALUFS AS COMPUTED VIA TN[ STANDARD DEVIATION FROM EITHER THE
ABOVE WEIGHTED COMPOSIEF VA.11E OR MEASUREMENT UNCERTAINTY VALUE (WHICH EVER ABSOLUTE VALUE IS LARGER). ALL VALUES ARE
OITED IN PERCENT DIFFERENCE AND ARE 4Ir-':

DRAD.RICH. Z/L MOMENtUM LAT.HEAT FNHEAT SKY BAD. TOTAL HFAT BOWEN FRICTION SCL.SPEC SCL.POT. ROUGH. DRAG
NOAT GMH AT IRM FUX FIUX FLUX PLUX FLUX RATIO VELOCITY HUMIDITY TEMP. LERGTM rOEF.

78% 76% 24% 4% 53% R% 1% 5?z 12% 8 55% 42% 31x
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MA4RINE SURFAC E LAYER MICRONEFEOROLOIICAL EXPERIMENT

NAV AL RSEARC H LABORATORY
A IMOSP HER IC PHY 5IC S BRANCH

MARINE ATMOSPHERIC RESEANCH ITAITON
SAN NI COLAS ISLAND, CALIFORNIA

. . .t MICROMETEROLOGIC'L DATAftt00

RUN NUOMBER: 7905041630 PRINT DATE: It JUN 1980
ST AR T TIME: 16:32:20 PTT DATA SAMPLING RATE (ALL.CHANNELCS): 6/Mon
END TI ME: 17: 2:30 PIT DATA AVERIAGING PERIOD: 3D Moo
STlART DATE: 4 M,. y9 79 (DAY 12-4) NOMENCLATURE: 1))PPER LEVEL, 2-LOWER LLVEL

0AN4ALOG CHANNEL RAW DATA (AVERAGE VOC):

N. N.1 N-.11? 14..03 No.04 N-015 N0.06 N..07 N.08 No~vr
VOLT.REE.A TF*NP.STRUC.I TPMP.STRUC.2 DEW POINT! DEW POiNT? WIND SPEFEDI WIND SPEED? IAR.PRES,? SOY 840. WIND lOIN.

6.205 0.00)1 1.001 5.,130 5 .148 4. 523 4.345 5 .00 a 2. 3 03 5.100

N.0 No.11' N..12 No.13 N-.14 No - "' N.1" No.17
B)0OTMPAC FREQUENCY ArV1 TATE MANUAL FLAG ER RE9. SPAREU A SARE01B VOl 1. REF. B

4.1yM 3 .860 2.513 0.0061 0.10 0.00 U0 01 6.2 05

DJC.ZC4L CHANNEL. RAWd DATA IAVERAGE): ESCARPMENT DATA, EIELD CALIBRATION AND WIND SPEED ESCARPMENT CORRECTIONS;

N.1 No..' UJPWI ND NEAR tIPWIND LAND DP IEFCAL EP2ELAL WTRECAL WYIEC 6OSSEC
AIRP TEMP.) AIR TEMP.2 HEIGHT/LENGTH PATH(Meter) (Volt) (Volts (Volos) ICoff (Gooff.)
1411 l?0443 1 421 1292003 0.183 ?1 -0 .019 a.115 0.01 a0 0.9972 0 9.1:?

SYSTEM HOUSEKEEPING PARAMETERS TRANSIATED INTO EN4GINEERING UNITS:

MANUAL FLAG ERROR COUNT DATA TAqE VOLT.REF.DEV JOLT.RFE.DEV ZERO NEEUEYV AC VOLT .E(UO AC, FR ESE*LUS A C VOLTAGE AL FREQUENCY
(Nosc ans) Nsc No oocSca s) A(No,(.IISV( BIN..O,00V) (No.LIUSY) (No.OGY) (NO.)lHo( (VAC) (Ho)

00 1R U I I aU 0 1 15.1 59.86

oOBTERVED MICROMEEEOROLOGICAL PARAMETERS (INC(UDING THE ABOVE CAL. AND ESCARPMENT CORRECTIONS) TRANSLATED INTO ENGINEERING UNITS:

AIR TEMP.I WIND SPEED) DEW POINT) TEOP.STRUC.I WIND DIR. BARPRES.) SE) MAD. BULK WT TEMP MEAN NOR TEMP
(Clsos Mtr/e) -C~tut (RI -21.) (De9. Tre (Mollobor 1 (Watt/2) (Celsoos) (Keluon)

.012.844 0.71 11.31 NO DATA 310. 115.0 -3.21 E TT2 1 3.01 286.04 3

AIR TEMP.2 WIND SPEEDO DEW POINTS TEMP.STRUC.? TIDE TABLE) BAR.PRES.2
(CeLous0 (Meter/sec.) (Celsuo) (IKe1.oM-2/3) (Metr NIL) (Mollohar
12.921 0.14 1 0 .36 NO DATA 0.26 10 16.1 4

o CA).CULATED HICROMETEOROLOGICAL PARAMETERS:

HEIGHT , 7 POT.TEMP.) VZR.TEMP.I V.POT.TEMP .I ABIH UMID.) REL.HUMID.I SPEC.HUAID.I VAP.PRES.I S.VAP.PRES.I REP.INDEX I
(Motor.o) (Celsius) (C'elsius) (Celsius )Kg/nT) PFerceo) (Kg/Kg) (Millob.r) (Millobar)1 1Re.oM"2/3)
18.35 03 .024 1 4.10L8 14.368 9 .51I1E- 03 0 4.57 7.720E-03 12.553 1 4.843 NO DATA

HEIGHT , 22 POIrTEMP.? VIRTFMP.2 V.PUT.TFMP.2 AbS.NIJMID.2 RELNHUMID.? SPEC.HUMID.? VAPPRES.2 S.VAP,.PRES.D REF.INVES 2
(Actors) (C.1sius (CeIlous) (C.1-oos 4Kg/n]3) (Pren )Kg/Rg) (Mollobr) (Mollobar (KeI.oM -/3)
9.2 0 13.1 14.270 14.360 9.552E-03 04.45 7.756F-03 12.611 34,934 NO DATA

CONTIUED ELOWPRINT 

DATE: I JUN (980
RUN NUMBER: 7905041611 MARINE DUR FACE LAYER DATA TAMPLING RATE (ALL CHANNELS): h/Min
S TARTr TIME: 16:32:20 PST NR L MI CROMTEOR00) OT DATA AVERAGING PERIOD : 30 M"tSTARTDT: 4My17 DY14 SAN NICOLAS ISLAND, CAL NOMENCLATURE: I UPPER LEVEL, 2c).OWER LEVEL

PI POILE CALCULATIONS BASED ON ABOVE OBSERVED AND CALCULATED VAILES ,1)S;NGER,1973)1

FLUXU PARAMETERS PROFILE StLOPES

-STABILITY (OUP,--DOWN) SCALING PARAMFiERS PARTIAL DERIVATIVES )*-INCR.WITH HEIGHT)

T.RAD.RICHANDSON NUJAR MOMENTUM FLUX FRICTION VELOCITY GENERAL FDRM:DN/DZ- GENERA EORN:'N'SLDPE-
(uSta ble,--lostotobe) (Nt /n2) Metes, S ) I )N1-NS)I/IL -)Z1/720 I(L L21- PSI)-LnZ-PSI) 1/
0 .012 AT CMH -I.I (M t 3.9""IE-_072 (7102)1/2 I INI-NOI1

GFE)METRIC MEAN HEIGHT HUM I DITY ELT) SCALING SPEC HUMD. N-WN SPEED (A/sos) N-WI ND SPEED (Mites)
(Met.r) CNN=2020/ (O/o S /Kg) ZNEICHT (Meter.) Z HEIGHT (M) Vert.Asos
(2.99 2.Sl -. 637FK-05 DWS/DZ- 6 .44E-02 PIPl

NOSL;POPE- 1-59E I
i/ L AT GMH LAY NEAT ELUX

O 17 (Wa1tts/n) SCALINGPOT. TEMP. N:SPEC.HUAIDITY (Kg/Kg) N SPECHMDT (Kg/Kg)
5.F 3 I (Reluin) ZHE IG T (Meters) l IGHT (A) 0/ertAzos

Z/L AT 10 MEYERS 9.2380-03 DSH/DZ -8,92E-06 PSI-PSI2
001 SE -NHEAT FLIUS SN SLOPE- -9.59E 03

/L0;AT ZI -3.16bE RI ROUGHNESS LENGTH N:POT.TEMP.(RelouoT NPO T.TEM.)Reoot)
a . 4:' (Metors) 2-HEIGHT (M-ees 7-HZEIGH T (Ml Vert ss

SKY AND SOLAR HEAT FLUX 8.962E-05 OPT/I!- I.46E-03 PSI- PSI ?
Z/L AT 22 )Wtt/ol Y SL OPE- 5,R4E 01
a .012 -3.21E 02

DRAG COEF. AT I0 METERS N-LnTEMP.STRUC.)KoM-2/3T
MONIN-OE))1KHOV LENGTH TOTAI NEAT BUDGET FLUX (Dimee...oule1:_y Zfl4EIGHT CM) Vert.Aoos
(Me te r) )W.11,1m2) 0.%i:sPSI-NONE
7378E 02 -2.7SF 5?1 CT? SLOPE-MO DATA

PSI AT Z1' -1130 BOWEN RADIO
PS IT AT 1- -. 1157061o (n0 units)
PS12 AT 2!- -0.153797 -016,7
PSI: AT 12- -n.077IDR

oGENERAL CONSTANTS: MISCELLANEOUS

VON RARMAN GRAVITATION PROFILE PROFILE IER BULK
CONSTANT ACCELERATION TUR.PRANDTL TUR.S'CHMIDT SEN HEAT MOISTUNE AIR DENSITY

IN. onION) (A/nor 2) NUMBER0 NUMBER TRANYP.COEF. TRANSF.COEF. )K%.3)
0.4 9,79r,9 0 .74 0.74 0.92E103 1.32E-03 ,1.231 2

G CENERAL. NOTE): AIR SPEIFIC HEAT
Acuoro.cy lomitation *coreded Pot m~easurement of Profole Slope and/or Portial Dernuotose. (IToal/Og Rd.)oComputotion eoecoted By insrtion oP: 2.4167E 82

SHI-SH2O.0/- ORE-A Og/Kg. WATER LAT.HEAT YAP.

,00R3E IS4
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RUN NUMBER: 7905041630 MARINE SURFACE LAYER PRINT DATE: It JUN 1980
START TIME: 16:32:20 PST 4RL MICROMETEOROLOGY DATA SAMPLING RATE (ALL CHANNELS): b/An
START DATE: 4 May 1979 (DAY 124) SAN NICOLAS ISLAND, CAL DATA AVERAGING PERIOD: 30 Mmn

" ESTIMATED MICROMETEOROLOGICAL PARAMETERS AT TEN METERS:

AIR TEMP. WIND SPEED DEW POINT TEAP.STRUC. BAR.PRES. BULK w TEMP AIR-WT TEMP POT-Wr TEMP VIR-WT TEMP V.POT-Wt TEMP
(Celsius) (Meter/sen) (Celsius) (KeI.nM-2/3 (Millibar) (Celsius) (Kelin) (Kelvln) (Kelvin) (Kelvin)
12.912 8.21 10.36 NO DATA 1116.04 13.806 -0.894 -0.796 0.454 0.552

HEIGHT POT-TEMP. VIR.TEMP. V.POT.TENP. ADS.UMID. REL.HUMID. SPEC.HUID. VAP.PRES. S.VAP.PRES. REF.1NDEX
(Meters) (Celsius) (Celsius) (Celsius) (Kq/.3) (Percent) (K/Kg) (Milhibars) (Mllibars) ( el.tM-2/3)
10.00 13.01D 14.260 14.358 9.54RE-03 84.46 7.752E-03 12.605 14.923 NO DATA

" BULK AERODYNAMIC CALCULATIONS BASED ON ABOVE ESTIMATED VALUES AT TEN METERS (FRIEHE ET AL,1978):

INFERRED FLUX PARAMETERS INFERRED INFERRED MEAN VERTICAL
STABILITY (-=UP,-2DOWN) SCALING PARAMETERS VELOCITY COVARIANCE MISCELLANEOUS

GRAD.RICHARDSON NUMBER MOMENTUM FLUX FRICTION VELOCITY WITH LONG. VELOCITY AIR DENSITY
( Stab1e,-nUnstale) (Nt/2) (Meters/%ec) (Me~tV?/sec2) (K/3)
-a.053 AT GMH -9.71E-02 2,BE-SI -7.887E-02 1.2315

GEOMETRIC MEAN HEIGHT HUMIDITY FLUX SCALING SPECHUMID. WITH ABS. HUMIDITY AIR SPECIFIC HEAT
(Meter) GMH-(ZI.Z2/112 (Kg/sec 2) (Kg/Kg) (Meter Kg/sec 3) (ITcaI/Kg Kel,)
12.99 2.61E-05 -7.554E-05 2.613E-05 2.4167E 02

Z/L AT GMH LATHEAT FLUX SCALING POT.TEMP. WITH POT'TEMPERATURE WATER LAT.HEAT VAP,
-0,064 (Watts/M2) (Kelvin) (Meter Kel./sec) (ITcal,/Kg)

6.45E 01 -2.853E-02 6.012F-03 590IE 05
Z/L AT 10 METERS
-0.050 SEN.HEAT FLUX ROUGHNESS LENGTH VAPPRES.AT WT LEVEL

)Wvtts/t2) (Meters) (Milnbar)
MONIN-OBUkHOV LENGTH 9.9SE DO 6.293E-05 15,839
(Meters)
-2.01 E 02 SKY AND SOLAR HEAT FLUX DRAG COE.AT 10 METERS ARS.HUMID.AT WT LEVEL

(Wtts/T) (Duensionless) (K/n3)
-3.21E 02 1.172E-S3 I.196E-O2

TOTAL HEAT BUDGET FLUX BARPRES.AT WT LEVEL
(Watts/MO) (Millibar
-2.47E 02 1017.24

BOWEN RATIO
(no units)

0 .155

e MEASUREMENT ERROR ANALYSIS OF PARAMETERS LISTED IN PERCENT MEAN ERROR AS COMPUTED FROM CONSTITUENT MEASUREMENT ACCURACIES.
TOP ROW ARE PROFILE ERROR VALUES AND BOTTOM ROW ARE SULK AERODYNAMIC ERROR VALUES. ALL VALUES ARE APPROXIMAIE AND ARE ".or-":

GRAD.RICH. Z/L MOMENTUM LAT.HEAT SEN.HEAT SK RAD. TOTAL HEAT BOWEN FRICTION SCL.SPEC SCL.POT. ROUGH. DRAG
NOAT NH AT IN FLUX F).UX FLUX FLUX FLUX RATIO VELOCITY HUMIDITY TEMP, LENGIH COEF.

143% 1601 99% I5% 119% 5% 23% 277% 50% 109% 70% 70Z 99%

193% 193% 46X 45% 121% 5% 9% 165% 23% 68% 144% 43% 40%

e CONTINUED BELOW

RUN NUMBER: 7905041630 MARINE SURFACE LAYER PRINT DATE: 11 JUN 1980
START TIME: 16:32:20 POT NRL MICROMETEOROLOGY DATA SAMPLING RATE (ALL CHANNELS): 6/Mmn
START DATE, 4 May 1979 (DAY 124) SAN NICOLAS ISLAND, CAL DATA AVERAGING PERIOD: 30 M.n

COMPOSITE PROFILE AND BULK AERODYNAMIC DERIVED PARAMETER VALUE WEIGHTED AS A FUNCTION OF THE ABOVE RESPECTIVE MEASUREMENT ERRORS
WITH THE LOWER LIMIT OF THE CORRESPONDING MEASUREMENT UNCERTAINTY INDICATED IN I 1:

FLUX PARAMETERS
STAPIlITY (+.UP,--DOWN) SCALING PARAMETERS

GRAD.RICHARDSON NUMBER MOMENTUM FLUX FRICTION VELOCITY
+nStable,- -Unstable) (Nt/MO) (Mete s/sec)
S-O.06 10.021 AT GMH -I.04E-OI 16,0E-021 2.R9SE-II (6.XE-02I

GEOMETRIC MEAN HEIGHT HUMIDITY FLUX SCALING SPFC.HUMID.
Meter) GMH-(ZIeZ)I/2 (Kg/sec .21 (Kg/Kg)
12.99 P.51E-OS I8.OE-StI -6.19E-05 13.0E-ISI

Z/L AT GMH LAT.HFAT FLUX SCALI NG POT.TEMP.
-8,000 15.021 (Watts/nO) (Kelnin)

A.- ni E2.OE01I -3.063E-03 [2.0E-02]
Z/L AT OR METERS

-0.015 10.021 SEN.HEAT FLUX ROUGHNESS LENGTH
(Watts/MO) (Meters)

MONIN-OBUKHOV LENGTH 3.16F IS 13.OEnSDI 7.313E-SI O6.OE-:51

-6.562E 02 SKY AND SOLAR HEAT FLUX DRAG COEF.AT 10 METERS
(Watts/MO) (Meters)
-321E 02 1.OFOtII I,18.E203 (4.IE-041

TOTAL HEAT BUDGET FLUX
(Watt1s/I)

-2.54E 02 13.IF+OI

BOWEN RATIO
(no units)
0.072 11108)

0 DIFFERENCE BETWEEN THE PROFILE AND BULK AERODYNAMIC DERIVED PARAMETER VALUES AS COMPUTED VIA THE STANDARD DEVIATION FROM EITHER THF
ABOVE WEIGHTED COMPOSITE VALIUE OR MEASUREMENT UNCERTAINTY VALUE (WHICH EVER ABSOLUTE VALUE IS LARGER). ALL VALUES ARE
LISTED IN PERCENT DIFFERENCE AND ARE "or-'-

GRAD.RICH. Z/L MOM(NTUM LAT.HEAT SFN.HEAT SKY RAD. TOTAL HEAT BOWEN FRICTION SCL.SPEC SCL.POT. ROUGH. DRAG
NM.AT GMH AT ION FLUX FLUX FLUX FLUX FLUX RATIO VELOCITY HUMIIIT TEMP. LENGTH 'OEF

265% 159% 11% I1% 214% 05 5% 143% 5% 14% ISI% 19% icL

* EN OF DATA ai 211



MARINE SURF ACE LAYER MICROMETEOROLOGICAL EXPERIMENT

NAVAL RSEARCH LABORATODRY
AT MOSPHERIC PHYSICS BRANC H

MARINE ATIMOSPHERIC RESEAR CH STATION
SAN NICOLAS 151 AND, CALIFORNIA

. . . MICRONETEONSLOGICAL SATAe* .*

RUN NUMBER: 7905041700 PRINT DATE: 11 JUN 19150
STARTI TIME: 17: 2:40 PSI DATA SAMPLING RATE (ALL CH4ANNELS8): 6/mao
END TOIME: 1 7: 32:40 POST DATA AVERAGING PERIOD: 30 Min
hTART DATE: H mlop 1979 (DAY 0740 NOMENCLATURE: I-UPPER LEVEL, 2-LOWER LEVEL

NANALOG CHANNL SAW DATA (AVERAGE VICE:

No01 No.I1 N..02 No.03 No.04 No.05 N.06 N.07 N.08E NO.09
VJl T.REE.1 IA TF P.STRUC.I IEMPSTRIIC.2 DIEW P00810 DEW POINTS WIND SPEEDI WIND SP EEDS BAR.PRES.S SET MAD. WINDOSIR .
V6.L65 a.001 0.00! 5 .140 5.155 4,307 4, 175 4.998 0 .5 19 5.045

N.0 No.11 No.12 N.23- N..14 Mo.15 No.16 "..I?
bULKIUT TEMP ACEREQUENCY AC VOLTAGE MANUAL jFLAG ZEROOREF. SPAREGA SPAREBB VOLT.REE B
4.1"1 3.29 2.516 .1 0.000 0 ,01 a'001 0 .001 6 .2055

DIGITAL CHANNEL RAW DATA (AVERAGE): ESCARPMENT DATA, FIELD CALIBRATION AND WIND SPEED ESCARPMENT CORRECTIONS:

No.'' NoT; UPWIND NEAR UPWIND LAND optOECAL DPZFCAL W1 BECAL USIEC USSEC
AIR TEMP.)1 AIR TEMP.? HEIGHT/LENGTH PATM)Meters) (Volts) (Volts) (VolIts) ( Cne. . (Coeff.)
0400 1'6739 0420 027637 0.183 59 -0.009 0.100 0,000 0.992 0. 91-

o SY5TEMh HUUSEEFFPLNG PAEAMETERS TRANSLATED ONTO ENCiNEEkING UNITS:

MANUAL FLAG ERROR COUNT DATA DATE VOI.T.REE.DEY VOLT.REF,DFV ZERO SEE.DEV AC VOLT.PLUS AC FRESEFLUS AC- VOLTAGE AC FREQUENCY
(N cn) (Nosnn) (Noscoosl AINo.).DISV) BINo.>.105VI (No.).002V) INo.)5V) (INol~l IA) (

0~ It8 I0005 9R

Q[O:SRVE0 MOCSOMFI EYROi OCTCAL PARAMETERS (INCLUDING THE ABOVE CAL. AND ESCARPMLNT CORRECTIONS) TRANSLATED INTO ENGINEERING UNITS:

010 YLMP.I WINS SPEEOID) SE POINT) TFMP .STRUC.0I WIND DIR. RAR.PRE.S. I SE RAD. BULK WY TEMP MEAN AIR TEMP
(llss (M.ete.r/nec) (Cel is I (EeloM -2/3) 1IDeqTrce (M illiB or) (W.at/oS .21 (CeIsis (Ecloon)
02.674 a.3a 00.37 NO DATA 316.5 1014.89 - 012 2 13.798.7

(dA1 TEMP1.? WIND SPEEDI DEW1 POINT? TMIP.STRUJC.Z TIDE TABLE BAR.PRES.S
(M. .os )Mterl"'r) (Ce'soos) (K .otM -2/3) (Met. MDL) (Milloibarl

12.764 7.8 2 10 .41 NO DATA 0.29 0 015.99

*CAI no:) MTED MICNL)METEE(ROLOGICAL P'ARAMETERS:

SLGT,2 POT.TEMP.1 VIR.TFMP.0 V.POT.TEMP.I ABS.HUIIID.I REL. HLII1D.l SPEC.HUMID.1 VAP.PRES.) 0.VAP.PRES.I REF.INDEX IIMetrs Ie~iuI Tesusl (C.1-i,) KEq/Pt3)0, (Prcn) R/RF9q )MoIobarI (Mollibar) (Rei.oM-/3
R.3 5 32.854 04.0?? 14.20?1 9.553E-R3 85.87 7 .7590_-3 1 2.602 24.676 ND DATA

((LIGHT, l2 P"T.YO1MP.?I VtI.TrMP,.2 V.POT.TEMP.? AIS.HUNID.? REL.HUMOD.? SPEC.HL)M0D.2' VAP.PRFD.2 S.VAP.PRES.? REFINDUX 2
(Mtr: (Celsis I e s ICelo-s (Mg/o3l (percent) (Og/Xg) (Rulb.r) IM olobrE (. -/31;,, "254 14.1)5 04.206 9.55SE-Il 85.53 7.775E-03 12. 640 1.779 NO GATA

*CONTINUED) BELOW

PRINT DATE: It JUN 2900
RUN NUMEIER: 79050)41700 MARINE SURFACEF LATE R DT A SAMP LING RATE (ALL CHANNELS): S/Mon
StIART TIMEF: 07: 2:40 POT NRL MI CROMETEOROL OGY DATA AVERAG ING PERIOD: 30 Mit
START DATE: 4 Map 0977 (DAT 124) SAN NicYLAS ISLAND, CAL N0MRNCL AT URF: I-UPPER LEVEL , 21I OWES LEVEL

PROFILE CALCUEATIONS BASED ON ABOVE OBSERVED AND CALCULATED VALUES (EOIONFR,1P73):

ELIS !PWRAMETE.RS PROFILE SLOPES
STAZ:ILITY ESP , -.DWN) SCALING PARAMETERS PARTIAL DERIVATIVES )o=INCS.WITH HEIGHT)

ORAD.RICMARDSON NUMBER MOMENTUM FLUX FRICTION VELOCITY GENERAL FORM:DN/DZ- GENEMAL FO1RM: 'N' SLOPE-
(O=St6le,--LL:,s~ale) ENt/tE (Meter/e I(NT-N2E]1IL1ZI/1ZS)o EIlI-P51)-(Lo7I2-PSI)If

-000 AT GMH -I.0E-O 2.89ZE-I IZ 1 4Z 1/21 INO-N21

rCOME TRIG MEAN HEIGHT HUMEDITY FLUX SCALING SPEC.HUMD. N UIND SPEED (fl/-e) N-WI0ND SPEED If/end)
(Meter) GMH=-172)112 1Rg /se nIL.2 (RN/g) 7-HEIGHT ( Meters) 7-HEIGHT (M) Vert.Anos
12.99 2.30E-S5 -6.45131E-IS DUO/DO- 5.30 E -52 P I-Poll

/1L AT CAN LAT 'HEAY FLIESW LOF .3E0

-0,014 twmtIts1.2) SCALING POT. TEMP. N-ECUMDT g/E N=SPEC.MUMIDITT (Eg/Eg)
5 .6Es:PCHMDT K/g HGE 01 I~loEiHEIGHT EMetersE 0-EIH E M) (Jert.Ao~s

Z/L AT I0 METERS -6.4'53E0I DDH/DZ- -8.92E-06 PSI-PS 1
-0.00 tSF N. HEAT FLI Il SN SLOPE- -8.3SF 03

Z/L AT 71 2.33E00S ROUGHNESS LENGTH R.POT.TEMP.EKelooo) N-POT.YEMP.(Eeviono
-011 ( nIMeterslI 2-HEIGHT (Me te.) Z;HE2GHT OR) Vert.Aocs

SET AND SOILAR HEAT FLUX 7.019E-05 DPT/DS. -6.92E004 P SI- 2l7/1. AT 22 EWato.1m2 I P18 SLOPIE- -8.38E 01
-0. 0 1 -2.1SE 02

DRAG COEF. AT 00 METERS N.LRnTEMP.STRUCEEBRS2/3)
MONIN-OEUHTV LENGTH TE)TAE HEA T BUDGET PLUS Elieuine, 2HEIGHT EM) Vert-Ati
(M ters) (Wa t "/12) i.%1L - 3 PSINN
-9 .20202EUS -1.53E I2 CTS SLOE-NO4 DATA

Poll AT 71:0- .06B60 BOEN RATIO
PSI AT 72- 0.0,50 Ect unots)1

FOq12 AT ZI* O.04207th .4
PSI? AT 7?- 0.021749

oGENERAL CONSTANTS: MISCELLANEO008

VON EARMAN ORAVITATIOM PROnFiEF PROFILE RUEK B ULK
CONSTANT ACCEIEORATION TUR.PRANDIL TUR.SCHMIDT SEN MEAT MOISTURE AIR DENSITY

.R itosL fl/oar P) NEIMPER NUMBER TRANSECIFF. TRANSF.COEE. l(g/to3
0.4 9 .79519 0,74 a8.74 0,92E-03 1.32F-03 1.23 17

o ULMRNO. orn):AIR PECIFIC'HEAT
Acnodn Iteimtation eoteeded Per measureent of r optic Slope attd/or Partial Deriwatto.. (I 1 -/Eq Eel.)Cotmputation executed b

0 
insertion of: L.416E .D

84HZ- /- I7F-3 Eq/Eq. WATER LATHMERY VAP.
PTRKI bP2Y;2- n/- .10 EelR . 115c 81 105.920 5

COITINID ON NEXT PM!I 212



kN NufEk. "TU :,41?O MARINE SURFACE LAYER PRINT DATE: 11 3UN 1980
TimRT ((51 7 I .4' PI: MRL MICROMETEOROLOGY DATA SAMPLINC RATE (ALL LHANNELS): b/Min

; AN DOAlE 4 Mly (979 (DAY IZ4) SAN NICOLAS ISLAND, CAL DATA AVERAGING PERIOD: 30 Min

• Ii 1 flit sFr If (ODFIL;ICAL PARAMETERS AT IEN METERS:

AIR Let) WINO SPED DEW POINT TEMP.STRUC. DAR.PRE. SULK IT TEMP AIR-ST TEMP POT-WT TEMP VIR-WT TEMP VUPOT-Wr TEMP
(ieLt:us( (Fetner/- c) (Celsius) el. iM-2/3) (M±liSbr) (Celsius) (Kelvin) (Kelvin> (KeIvin) (Kelvin)
12.753 7,Taa 10.40 NO DATA oAP5,89 13.791 -1.037 -0.931 0.314 0.412

I:4Ihi T PLIT IFP, VIRTEMP. V.POT.TEP. ABS.HUMID, REL*NUMID, SPEC HUMID. VAP.PRES. XAAP .PRES . REF.INDEX
.1M,.i i (:.L . Ce) (Cius (CeIsius) (Kg/eS) YPercent) (Eq/Kg) q (]1irsT (MilliErs) r (el. xM-2/3)
id Ti: (22(1 14.104 14.202 9.577E-IS 85.57 7.773E-03 12.637 14.767 NO DATA

(tn Aln::DYNAMIC LALCULA(LONS BASED ON ABOVE ESTIMATED VALUES AT TEN METERS (FRIEHE ET AL,197):

Ili k kD1F Ft1)1 UPARAHETERS INFERRED INFERR D MEAN VERTICAL
.TADLL )(+P ,-nDOWN) SCALING PARAMETERS VELOCITY COVARIANCE MISCELLANEOUS

-.- -.-... .. ........ I__ ......... . . . . . . . . .

VTh R(i. HAV N kIUMNR MOMFNIUM FLUX FRICTION VELOCITY WITH LONG. VELOCITY AIR DENSITY
:'<,'.ole- -Untl- ) (Nt/2) (eterh/sec) (Meter2/sec2) (Kg/.3)
ii U ) A) CM) -SaE-I? 2.672E-SI -7.142E-02 .2320

ci 1 ,1 t IAN PV ICHT HUMIDITY FIUX SCALING SPEC.HUMID. WITH ABS. HUMIDITY AIR SPECIFIC HEAT
6 ten sH -(.,I'./-)//1 (Ag/sec M2Kg/K g) (Meter Kg/see ".3) (1Tc ./Kg Eel.)

(2 99 2 .41-I -7.484E-05 2.464E-05 2.416E 02

Z,'> AT GM LAT.HFAT FLUX SCALING POTTEMP. WITH POTTEMPERATURE WATER LAT.HEAT YAP.
-. 0 , (Wavts/ 2I (Kelvin) (Meter Kel./sec) IITc.I./Kg)

6.09K St -3,295E-02 8.807E-03 5.901E 05
11L -%fI 10 M EIEWS

0 0 13 lENMHEAT FLUX ROUGHNESS LENGTH VAP PRES.AT WT LEVEL
(Watts/nI) (Meters) (Millibar)

MONI OiUKHOV LENGTH 1. 1OE 01 5.214E-05 15.820
Meters)

1 ':8(, SKY AND SOLAR HEAT FLUX DRAG COEF.AT 10 METERS ABSHUMLD.AT WT LEVEL
(Wat (slv,? (Dimensionless) (Kg/.3)
-2. 2E 2 1.150E-03 1 195E-02

TOTAL HEAl BUDGET FLIX BAR1PRES.AT W' LEVEL
(Watts/v.) (Millibar I
-1.40E IT 1017.09

BOWEN RATIO

Mtt('URF tT URPOR ANAL YIS OF PARAMETERS LISTED IN PERCENT MEAN ERROR AS COMPUTED FROM CONSTITUENT MEASUREMENT ACCURACIES.
IP VNRW ARK PRULILK A ERRIN ALUES AND POTYTM ROW ARE BULK AERODYNAMIC ERROR VALUES. ALL VALUES ARE APPT.IXIMATE AND ARE "-or-:

GRAD.RICH, L ROCNIujM LAT.HEAT SFNHEAT SKY RAD. TOTAL HEAT BOWEN FRICTION SCL.SPEC SCL.POT, ROUGH. DRAG
N(O AT (H AT ITS fluX FLUX FLUX FLUX FLUX RATIO VELOCITY HUMIDITY TEMP. LENGTH COEF.

(UT,% 195% 116Z 168% 168Z 511 36% 337% 58% 10% 110 78 1(6'

I H i)9 (it3% 4h% 40% 111% 5% 11% 156% 23% 68% 134% 43% 40%

Rli NIMI1E: : 1903504t700 MARINE SURFACE LAYER PRINT DATE: It JUN 1PBS
AfRF TIME; U/: 4 0 P1i) NRk MICROMETEOROLOGY DATA SAMPLING RATE (ALL CHANNELS): 6/Min
V;IART P6E: 4 mat 197Y (DAY 124) SAN NICOLAS ISLAND, CAL DATA AVERAGING PERIOD: 30 Min

((iAP.iT PRII IiE AND 1i1 K ARODYNAMIC DERIVED PARAMETER VALUE WEIGHTED AS A FUNCTION OF THE ABOVE RESPECTIVE MEASUREMENT ERRORS
WITH IL LW I HIMIT YE THE COREYTeONDING MFASUREMPNT UNCERTAINly INDICATED IN 1 1:

FLUX PARAMETERS
STA:l lIY (I UP,-=DOWN) SCALING PARAMETERS

ii(AD.RI.HARDUN Nit5(LR MOMENTUM FLUX FRICTION VELOCITY
ItSb -T1tuX 1 Pt5e) (Nt/MI) M eersec'-0X 4 IS) AT GM) -9.?3F-I2 I6.0E-02] 2,735E-II [6,RE-011

f::fE f(lRi 7 HAN HFIEi)T H)IDITY FLUX SCALING SPFC.UMID.
i5..t 1,:C-,/H=(WI/2 (Fq/sne n2) (Kq/Kg)

210 99 S,4F- (A.E-061 -7.09 K-IS I3,-OSI

I/IL AI' ti)) LA1.HKAI FLUX SCALING POTTEMP,
. 4V II ) (Wat ts/.) (Kelvyn)

b ODE 01 (2.0E+Ol -1.a41E-02 (2.0E-I?]
1IL (iii tONY~f
-) T3 le (6.lI SFN.HFAI FLUX ROUGHNESS LENGTH

(Watts/v/2) (genres)
HONIN SBUKHV (ENGIH 7.50 0 I (SIEsI 5,856E-05 16,K-05I
M tere'
-2 142E G, SK AND SIAR HFAT FLUX DRAG COFFAT 10 MFTERS

(W, '/.) (Meters)
2 0 2 vO011 1.2St-OA (4.5E-54

TOTAL oFrl Bi/lGE) FLUX

-( 41) I? (3,(F 011

tl WE N RATIU
(I, ( (0. 08)

D(( )(RIE)NI B TA Is Tilt PROF IL) ANO DXBlE. AERODYNAMIC DRIVED PARAMETER VALUES AS COMPUTED VIA THE STANDARD DEVIATION FROM EITHER THE
A), Ji ii It:))))D I (MPF)() I( VAIF R HFASIIR MF NT UNCERTAINTY VAI tit (WHICH EVER ABSO UTE VALUE IS LARGER). ALL VALUES ARE
,I(,FT It)p 'NI DIFFRIN (F AND ARF F'or- :

:PU 'liii /,. MNMHIIM LAT.HFAT SUN.HEAT TRY RAD. TOIAL HEAT BOWEN FRICTION SCL.SPEC SCL.POT. ROUGH. DRAG
i) A) 1.5: I lO IM IIX I Ux FLUX K'LUX FLUX RATIO VELOCITY HUMIDITY TEMP. LENGTH COEF.

"1% 91 : 4X 59Z 0% 5% 55X 40 7% 67X I6Z Ib

-END OF DAIA RuIN 213



MARINE SIERFACE LAYER MILALImE TEoRoUT GICAL EXPERIMENT

NAVAL OF 1 FARCH I PRWATIAHY
AMIMOSP HERIE PHYSIC!S O0LANCO

MARINE ATMTIP E9RIC REUFA~rEM 51,01111
DAN N ILOLRG ISLAND, CAL TOO (AIA

*00MICRURETEURDIi (IJILiA DATA ...

RUN NURBER: 7905041730 PRITNT DAT! ITJ OYU VA

START IME: IA I35 PDAA CAMPl IN', RATE ALLEINN
END TIE T; 3; 0 PSAGIFII DATIA AVERAG POX TITO AlM3

START DAlEOF: 4 Ma y 09?79 (DAY T?4) SOME NI: ATIUNRI I LPPE k I:0; 2- OL1H 1.1;[,

" ANALOG CHANNEL RAW DATA EATERAGI VDC).

No-00 N'.IT N.02 No.153 N11 04 NCD ot :0' Ni ELI No
V LTREE.A TEMP.STRUGC.I TOMP.S;TNTTC.7 DEkW P OINT! DEWR PO0TIT? WIN TI! DT WIN. ."I I ., TA ER ES KYI RAT; WIND DIR.

6.05 0.0 .01 t .3 I 3L2 4.05 3O 4 t0 014 002,

N.,10 No.11 No.! N""0 Ni. 14 N- I'- "I -. No
XU W T POM AC E REQUENCY AC V9111 TRIM MANI.At FLAG /I RPI; REF 'P61AR , TH V 0 1IL I
4. 095 .3.835 2.55 0 .LI .1 oIT I, VAj I 1 OI 'IT 0J,'

* DIGITAL CHANNEL RAW DATA LAVERAGFI: ESCAOPMTRIT DATA, EFIFLn CAL I1RATIUN ANT; WINE y (111 EVIAREPMENT IUVIRETTIONS;.

No1 N. UPWIND NEAR UPAINU AN' LDPTCAI I,I ( A W fIL EVE WIL 10

A IR TEMP.I A IR TEFMP.? HEIGHTI/ LENG TH PAIT( Mete-)'S Vo. ot; 'iI~ I.o (C.01
T4A l 124059 1421 12t5141 0 .193 HR .09 V TlL L.31 9 5

" SYSTEM HOUSEKEEPING PARAMETERS TRANDI MOOD INTO ENGINEERING UNITS;

MANUTAL ELMS ERROJR COUNT DATA BORSF VOL T R.000.V VIT! 0 EF V 70111 REF.DO, ATCO 111 I LilO AC ORES FLUX ACAVOTETACT All P01501 OCT
ONC'T !N.N ao LONCJa ATN.L.OSSVT RICo T 0151) (No.! 01.2V I;;tl IN 10 (A; To
U 0 1 80 IFVV 0 15 09

" UDDFRVEO MICRUMETECOLOGICAE PARAMETERS (INCLUDING THE 800,00 CAI- AND E;CARPMENT CORVRECTION:;) TRANSLATED INTO ENCGINL0RINC EVNIrTD

AIR TEMP I WORD DPEEDI DEW P I IF TF.MP.STRUC.I WI NO DIR. EAR ELLIS I .0 A U;e T TTm HN AI TEMP
M._soN Ter/o~ _0 eCOON Te.M-2/31() LDI.re (MLIT1 , b (Ra1/n? ;C0-1 1 lootI

1246 .9 103 NI DATA 315, 1 1014.80 -1 .1 DU 2 1325LI V

AIR TEMP.? WIND SPEED?' DEW PI51012 TEMP.STRUC.2 TIDE1 TRIOI E OAR PRODS

I~eliusl ~ e~e/snI LtsoN MAIo-213) (M..tr MDL (Ioir
12.514 7.41 10.41 NO DATA 0.30 101.9B

oCAT I TIE 00 MIERIIMETEE!NDLOGICAE PARAMETERS :

HEIGHT, ZI POT.TEMP .I AIR.OEMP.1 V.POT.TEAP.I RHIS. HLMI0D.I ROEL RUMID.0 SPCHMID 0 UAPPRC. GS APPRE'.I REF INDIES I

LiletersEC IClis IC!NOL (CeloI Ol~l/3 OPPppeoTI 100/04 lOIobr lMO00ar .14 7123)
18.35 2.586L 13.75?1 13.93? 9.554E-03 87.3? 7,753F-03 12 .592 4.410 NT D A

AUGHT,4, TO PUTTEMEP.? 1TIMP.? U.POT T.1PP.OAOS.HORID.- NEHUMID.? SPOC.HLMED.2 VAP.PRFS.:- S TAPED TILI REl IF 2
(Me.eI I lsus u,~sos lPesos T/31 Ecent 1 (/01 Tolbr ;oI Iar' HoI MOA

9.0 1.65 1Y5,, 1301 9.59 0-5 87.0? 7 7810-0 Z2 651 14 32 NI DATA

oCONTINUED BELOW

PRINT DATE 11 JON 190
RON RUMBER; 7905041730 MARINE. E;IRFRCE LAYER DAT A RPIS RAIHTE T (AlE ( HANOI;( 5)i: ,Moo
DTOARFT TIME; 17:32:50 PST OREL MICOROMEOETIRTEOGPY DATA AVE-RAGING;'P PEIOD 30 Mo
START DATE: 4 MaE 0979 (DAY 1041 DAN NICOLR AS I1 AND, CAL MOMENT!r IATIINEF 1-tLIPPEIR LFV~l o G 1rWENR I DE L

x PROFILE CRECUERATIONS RASOD ON MOTO OBSERVFD AND [RI CHEATED VALUEIFS OUTDIRGER ,1973)

FLUIX PARAMETERS POOL IE StL(FED

STARTILITY (Eo UP,-OWI SCALING PARAMETERD PARTIAL DERIUAIIJES iINC.WITHY IEIGOTI

CRAD.RICHARDSON NUMBER MOMENTUM 00.00 FRICTION VELOCITY GENERAL. FOQM DN/,'- GENERA FORM 'N'LOPEz
.o±DTAHOC,-U _,4 bl eI (Nt/m2l (Met'rssec 1 02i! o .l / I~ Oil n Z- PSIT-lLii?

5 
1)1/

-. 05 CTMH -1.17F-1 3.0780-01 llZT21(NI-N?

GOOMETRIC MFAN HEIGHT IMTDITY FlS CALING SPF000990. N5W01 SPEE (M-i NOWID PD (MONO'

12.99 6.3-0. ,00 PR i1)7 5 37-0 PEI1-P!;I
AU DE OPE I 3XE oT

7/L AT CNO CAT.HEAT FLITS
-0.031 ORtN/? DEALING POTT. TEMP. N-SPEC HUMIDITY 1011 N-SPEE HUMIDITY RQ

Z/L AT 10 MEFTERS I 576E-I?' DVDO -8.90t-OE PS,5 102-0.,024 DON HEAT 01.110 GN .L.OPE' f 8 10 3

Z/L AT 71 6 .05E 00 ROAGONFSA LENGTH NHOOT ITEMP I(elon N-POT' TEMP I~~oH
-0.044 (MeterNI HI fRI .'Me..... 7 -HVEI GHPT OT A.tRoo

SK AND SOLAR HEROFLX ECH ,RE-05 DO T/DZ- -0. 11-03 PSIPVI2
2/1- AT 72 WlI 1t5/"?)PI 011 SE SE-3.4q0 0!
-0.0022 -1.019E 02

DRAG GOOF. AT 1 IFTR 0000 NNTM SIRUC (N,.M 2131
RONDN-OHURHOV LENGTH TOTAL HEAT R-UDGEE FEUX TDOMN CII I-Hc)VqT (M) tV- 41Moo
(Mot erN I T tt/Ml 0. FIT XlFU-N
-4.105E 00 -3 .95 c0 0 CIt? SLOPE r =O DATA

P911 AT Zl= 0140358 BOWER RATIO
P1l A T 76106 (no uoon

PS1 AT Z = 0IT 71, 0.9

P812 AT Z20= T 0046774

"GENERAL CONSTANTS: MISCELLANEC S35

TON (AR MAN GRAVITATION PROF ILE PROF lif F DOR E.OLK
ECONROANT ACCEIERATION IR.PRANDTC TURi.CHMIDT EN MEAT MITR I EVO
IO o-otN 14/s I21 NEUMBER ROMPE R ITRANSIF. CjIF TI4ANSO.C ODEfF10
0.4" 9 .7979 0.74 01.74 0.92t-03 I1 .,70-e3 1 2?328

" GI RERRE NOTFO:, AIR DEE I I IC HEAT
Acrro bT 0.--M0 Iocee Fo C CM~ f P-1 1, VSlop. dnd/or P-rt-1 Ocr-1 Iao (O I :4R

SRI 51,3- .08 1M 3 P4/1 WATER EAT HEAT YAP

" GE4IOLNUOD ON ROOT PAGEF 214



RUN NUMBER; 7905041730 MARINE SURFACE LAYER PRINT DATE: It JUN 1980
START TIME: 17i32;50 PUT NRL MICROMETEOROLOGY DATA SAMPLING RATE (ALL CHANNELS). O./MIn
START DATE, 4 May 1979 (DAY 124) SAN NICOLAS ISLAND, CAL DATA AVERAGING PERIOD 30 Min

ESTIMATED MICROMETEOROLOGICAL PARAtETEIS AT TEN METERSi

AIR TEMP. WIND SPEED DEW POINT TEMP.STRUC. BARPRES. BULK WT TEMP AIR-WI TEMP POT-WT TEMP VIR-WT TEMP V.POT-WT TEMP
(T Isus) IMeterlsec) (Celsius) (Kel.xM-2/3) (hblbar) (Celsius) (Revin) (Kelvin) (KeIin) (Kelvin)

12.501 7,47 10.41 NO DATA 1015.8? 13.735 -1233 -1.135 0,11 0.216

HEIGHT POTTEMP. VIRTEMP. V.POT.TEMP. ARSHUHID. RELHUMID. SPFC.HUID. VAP.PRES. S.VAP.PRES. REF.INDEX
(Meters) (Celsius) (C.si.s) (Celsius) (Og/e3) (Percet) (Kq/K) (Millitars) (Millbars) (ReI.NM-2,3)
1.a0 12.599 13.852 13.950 9,591E-03 87.05 7.775E-03 12.644 14.525 NO DATA

BUlK AERODYNAMIC CAL ULATIONS BASED ON ABOVE ESTIMATED VALUES AT TEN METERS (FRIEHE ET AL,1978).

INFERRED FLUX PARAMETERS INFERRED INFERRED MEAN VERTICAL

STABILITY I+UP,_-DOWN) SCALING PARAMETERS VELOCITY COVARIANCE MISCELLANEOUS

CRAD.RICHARDSON NUMBER MOMENTUM FLUX FRICTION VELOCITY WITH LONG. VELOCITY AIR DENSITY

1-S. bl,-Unstable) (Nt/2) (Meters/s-) (Meter2/sec2) (Kq/S3)

-0.095 AT GMH -7.72E-02 2.503E-0i -6.264E-02 1.2331

GEOMETRIC MEAN HEIGHT HUMIDITY FLUX SCALING SPEC.HUMID. WITH ABS. HUMIDITY AIR SPECIFIC HEAT

(Meter) GMH-(ZI.Z2)l/2 (Kg/sec "2) (Kg/Eq) (Meter Kq/sec m) (ITcal./Kg Ke.)
12.99 2.2.E-I5 -7.393E-05 2.282E-a5 2,4165E 02

Z/t AT GMH LAT.HEAT FLUX SCALING POT.TEMP. WITI POT.TEMPERATURE WATER LAT.HEAT VAP.
-0.111 (W.tts/2) (Kelvi) (Meter Kel./sec) (ITcel./Kg)

5.64E 01 -3.916E-02 9.800E-03 5.9024E 05
Z/L AT 10 METERS
-0.086 SEN.HEAT FLUX ROUGHNESS LENGTH VAPIPRESAT WT LEVEL

(W4tts/n2) (Meter) (Mull bar)
MONIN-OBUKHOV LEN..'H 1.22E 01 4.042F-05 15.763
(Meters)

1.166E 02 SEY AND SOLAR HEAT FLUX DRAG COEF.AT I0 METERS ABS.NUMID.AT WT LEVEL
(W.itS/.21 (DiOenioles) (Kq/.3)
-l.08E 02 1.123E-03 1.191E-02

TOTAL HEAT BUDGET FLUX BAR.PRE.AT WT LEVEL
(Watt s/2) (Mllbar
-3.93E I 1.17,19

BOWEN RATIO
(no units)
0.217

" MEASUREMENT ERROR ANALYSIS OF PARAMETERS LISTED IN PERCENT MEAN ERROR AS COMPUTED FROM CONSTITUENT MEASUREMENT ACCURACIES.
TOP ROW ARE PROFILE ERROR VALUES AND BOTTOM ROW ARE BULK AERODYNAMIC ERROR VALUES. ALL VALUES ARE APPROXIMATE AND ARE -+or-':

GRAD.RICH. Z/L MOMENTUM LAT.HEAT SFNHEAT SKY RAD. TOTAL HEAT BOWEN FRICTION SCL.SPEC SCL.POT. ROUGH. DRAG
NO.AT GIN AT TOM FLUX FLUX FLUX FLUX FLUX RATIO VELOCITY HUMIDITY TEMP. LENGTH OEF.

131% 131X 104% 160% 1075 6Z 57% 262% 52% 108% 50% 72% 104%

174% 1(74 465 45% 107% 6% (6% 147% 23% 68% I15% 43% 40%

" CONTINUED BELOW

RUN NUMBER: 7905041730 MARINE SURFACE LAYER PRINT DATE: 11 JUN 1980
START TIME: 17:32.10 PST MRL MICROMETFOROLOGY DATA SAMPLING RATE (ALL CHANNELS). ,/Min
START DATE; 4 May 1979 (DAY 124) SAN NICOLAS ISLAND, CAL DATA AVERAGING PERIOD: 30 Min

" COMPOSITE PROFILE AND 9IK AERODYNAMIC DERIVED PARAMETER VALUE WEIGHTED AS A FUNCTION OF THE ABOVE RrSPEC'IlE hfASUJ[; EN, E'RORS

MITH THE LOWER LIMIT OF THE CORRFSPONDING MEASUREMENT UNCERTAINTY INDICATED IN I I:

FLUX PARAMETERS
STABIITY (lUP,-.DOWN) SCALING PARAMETERS

---- --- --- --- --- --- --- --- --- --- ................ .....

IRAD.R ICARDSON NUMBER MOMENTUM FLUX FRICTION VELOCITY

ITStaBIe.-.UnstbIe) (Nt/S2) (eter s/s,)
-0.055 1O021 AT GMH -S.94E-02 16.OE-021 2.679E-01 16.0E-021

rEOMETR L MEAN HEIGHT HUMIDITY FLUX SCALING SPFC.MUMID.
(Meter) GMHN(ZeZ2)1/2 (Eq/sec 2)1 (K/K)
12,99 2.34E-0S5 IS.0E-61 -7.107E-05 I3.0F-051

Z/L AT 0MM LATHFAT FLUX SCALING POT.TEMP.

-0.066 10,021 (W.tjtt/f2) (KIln)

5.77E 01 12.0[s01 -2.243E-02 12.0E-021
ZIL AT I0 METERS
-0.051 t0.021 BENHEAT FLUX ROUGHNESS LENGTH

I Wet"/"2 ) Imotors)
MONIM-OBUKH0V LENGTH 9.14E 00 [3.EtO0CI .830E-Os (6.OE-151

-1.973E I? SKY AND SOLAR HEAT FLUX DRAG COEFAT 10 METERS
(Watt/MD) (Melers)
-I.08E 02 IDOEqOl t.341F-03 14,-C41

TOTAL HEAT BiDGET FLUX
(Wafts/it?)-SYMIi lIIM OI
-3.94E 01 13.0E+01 )

ROWEN RATIO
(no s'tt.)
0.174 00,081

* DIFFERENCE DETWIEEN THIF PROFILE AND BULK AERODYNAMIC DERIVED PARAMETER VALUES AS COMPUTED VIA THF STANDARD DEVIATION FROM EITHER THE
ABOVE WEIGHTED COMPOSITE VAIUE OR MFARURFMfNT UNCERTAINTY VAlUE (WHICH EVER ASBSOLUTE VALUE IS LARGER). ALL VALUES ARE

LISTED IN PERCENT DIFFERENCE AND ARE sir-:

GRAD.RICH. Z/L MOMENTUM LATHEAT RFNHEAT SKY RAD. TOTAL HEAT BOWEN FRICTION SCL.SPEC SL.POT ROUGH DRAG

MOAT 0980 AT IOM FLUX FLUX FLUX FLUX FLUX RATIO VFLOCITY HUMIDITY TERP LENGTH [OEF.

64 61 24% 61 34Z OX ex 365 121 55 57% 415 )ix

ENDS(OF DATA RIM



MARINE SURFACE LAVER MICKOMETEOROLOGICAL EXPERIMENT

NAVAL RESPAKCH LABORATORY
AIMOPHIRIC PHYSICS BRANCH

MARINE MO OSPHERIC RESEARCH STATION
SAYNJ NC LAS ISLAND, CALIFORNIA

. 0 MICROMETEORO OGICAL DATA

RUN NUMBER: 7905041810 PRINT DATE: 11 JUN 1980
START TIME: 1": 3:1o PSI DA TA SAMP LING RATE (ALL CHANNELS): 6/Mln
END TIME: 18:33: 21 PSI DATA AVERAGING PERIOD: 30 Min
S IART DATE: 4 May 197Y (DAY 124) NOMENCLATURE: I-UPPER LEVEL., 2-LOWER LEVEL

"ANALOG CHYANNEL RAW DATA (AVERAGE VDC):

No.go N . '" NO.02 N-o3 NoO0N No .05 N, '06 N..07 N-.09 N;.09
VOLTILORF A T ME.TTR)(C. ITEMP.STRUC.;? DEW POINTI DEW POINT? WI ND SPEED I W IND SPEED?2 BA!PRES.2 SKY RAD. WIND DIR.

6.205 1.1 I a.3 0.140 3904 3.78 a.00 1.197 4.924

N.,10 N-.11 No12 No.1 N.'14 No.15 N..16 N,.17

141 I E AL F REQUjENLY AC VOL TACE MANUAL FLAG 7ER REF. SAEA PREB VLRF.
4. "7 3.943 2 .11 1 a.' 0 1. 01 0.01 1.9 a 6 .205

o DIGITAL CHANNEL RAW DATA (AVERAGE): ESCARPME NT DATA, FIEL D CALIBRATION AND WINS SPEED ESCARPME NT CORRECTIONS:

901 No. UPWIND NE1AR UPWID.LAND) SV.ECAL UP F C AL WTBECAL WSIEC,. WOZEC
ALA TEMP I AllR TEMP.?' HEIGHT/LENGTH PATHIMOP) (Vots) (Volts) (Volts) ( Iof.) f Ico.ff.)

1 4 1 1.1 1 413 3:21 173473 013 M9S -. 0109 0 1 00 0 ago 0.99 2 0 .952

o l ISTEM NUUSFKEEING PARAMETERS TRANSLATED INTO ENGINEERING UNITS:

MANUAL FLAG ERROR COUNT DATA BASE VOL.T.REF.DF.V UOLT.REE.DEV ZERO REF.DES AC VOLTEFLUX AC EREQEFLUX A C VOLTAGE AC FREQUENCY
(N.--OY) (No.scs _ Nocy ALN.().0C1U1 B)No.2.005UT )No,.1.02V1 (N.150) (No.31Hz) IVAC) (Ho)

V II I I I 115.1 59.84

" OBSFRVED MICAOMETEOROIOCICAL PARAMETERS )INCIUDINC THE ABOVE CAL. AND ESCARPMENT CORRECTIONS) TRANSLATED INTO ENGINEERING UNITS:

AIR TEMP.I WIND SPIESI DEW ETIINTI YE MP.STRUC.1 WIND DIR. BAR.PRES.1 SKT RAD. BULK WT TEMP NEAR AIR TEMP
)C.lnos I Htr/e: _T)ss )K.I..M-2/3) )Deg .Tre L.. oI( o 1 ar (Wa tt/.?) (CoIls) (Robi)
12,235 1.52 10.3 NO DTA 312.4 114.91 -?.74E 01 13.668 085.449

AIR TECMP.2 WIND SPEE.D? DEW POI.NT? TEMPI TRUC.? TIDE TABLE) BAR.PRES.?

(Colos (Mo tor/sI) (ce ooI )K 1 VM-2/3) (MNe., MSL I )MillibarT
12.342 7. 10 1 0.36 No DATA 0.30o 1 0116.1

0 CA) CULI SED MICRI)9ETEJROLOGLICAL PARAMETERS:

HE IGHT 1 POT.TEMP.I VIR.TEMPI V.POT.TEMPI ATIS.HUMID.I REL.HUMID.I SPEC.HUMID.) VAP.PRES.I S.VAP,PRES.I REF.INDES I
(Metr ( C.1sos) I.lsoo) ICes.I I (Kg/n3) (Porcotn 1Kg/ Kg) (Mollibar) IMillob .r ) ITXoI.o'-2/3)
135 22.415 137 1377 9.,534E-103 88L.0 6 7.731E-103 1 2.557 1 4,261Q NO DATA

HEIGHT, Z2 PO)TTEMP.? VIR.TEMP.2 UP:OT TEMP.? ANS.HUMID.2 NELNHUMID.2 SPECH.UMID.? VAPPR1ES.? S.VAP.PRES. REF1:INDES I

(Mte!. Co uos (Colos (Cosos (Kg/S Iaco3 ) (Kg/Kg) )M.ibar (Iollohar) K IK~..M?3
9 1 1.32 13.609B 13.7713" 9.565SE-503 87. 67 7.752E-03 12.603 14.376 NO DATA

" CONTIN)IEI BELOW

PRINT DA TE: It JUN 1980
RUN NUMBER: 7905041800 MARINE S))JRFACL LATER DATA SAMPLING RATE TALL CHANNELS): 6/Mon
OTA T TIME: ISI: 3.10 PST NR L M ICROMETEOROL.OGT DAT A AVERAGING PERIOD: 30 Min
S TART DATE: 4 Maoy 19 79 (DAY 104) SAN NICOLAS ISLAND. CAL No MENCLATURE: I=UPPER LEVEL,2-LOWER LEVEL

"PROFILE CALCU)LATIONS BASED ON ABOVE OBSERVED AND CALCULATED VALUES )RUSINGER,19731:

FLUX UPARAMETERS PROFILE SLOPES
STAVI) ITT )oP,_DOWN) SCALINGC PARAMETERS PARTIAL DERIVATIVES Io-INCR.WITH HEIGHT)

GRAD.RICHARISON NUMBER MOMENTUM FLUX FRICTION VELOCITY GENERAL FORM:DN/D0- GENERAL FORM: 'N'SLOPE-
)o-St a bl,--Onstoblc( (Nt/c?) (Met rs""T" 1)9NOM)31I/Ioo)ZI/Z2(* I (LnZI-PSI-(LIZ2'PSI )I/
'029 AT MN -9.33F-02 Z,751E-0I )ZlnZ )l/ 1 NI-NOT

TEOMETRIC MEAN HEIGHT H))MIDITT FLUX SCALING SPE.C.HUMD. N=WIND SPEED 19/sod) NWN SPEED M/s.c)
(Motor) GMH-)71072)1/? 1Kg/sop .2) (Kgb) 0-HEIGHT INtR. .-HEIGHT (M) Vort...
12.99 p.p2HE- -- 713E-05 DO/DO- 4.74E-02 PSI~PSII

7L At cMH LAI HEAT FLUXI)LP-T,5F0

a .37 1W att's/l2 SCALING POT. TEMP. N:SPECH UMIDITY(KR/KR) N-SPEC.HUMIDITY LKg/EgI
SIT' E 01 (RIooo) 7-HEIGHT Itrs ZNEIGNT (M) RVtAo

I/ A 1 METERS .I .44RE-52 DIN/DO . -R.M92E -56 P -NOSE 131

Z L AZ W,7 0ROUGHNESS LENOTH N=POT.TEMP.)Khloon) N-POT.TEMP.TRRoNvn)
-;. , :' (NY,. -HEIGHT (Meters) 0-HEIGHiT (M) Vert.Aals

SILY AND SOLAR HEAT FlUX S.8IRaE-O DPT/DO- -1.92E-03 PSI-PSI?'
//L ATlZ 02 IWtt/n PTK SLOPE- -3.73E 0I
-0.1026 1.4ES

DRAG COEF. AT I0 METERS N-nMPSRCTM/3
MUmNN.OBUKHOV LEFNGTH TOTA. HEAT RUDGFT FLUX (cetoneo)-HE I GHT (M) VortYAon
iMnie.r, ) ( Wats/n?) 1. 71 3E 03S PSI-NONE
-A.9'49L 02 1.3SF SI CT? SLOPE-NO DATA

PSI1 AT 71- 1.159419 BOWEN RATIO
P911 AT 77= 1.0872!.5 (no units)

PSI? AT 11 11'609 V .088
PSI? AT Z? 9.53793

"GINERAL CONSTANTS: MISCELLANEOUS

VON RAR MAN GRAVITATION PROFILE P ROFILE BUL K BULK ----------TINSTAOT NICE) ERATIOD TUR.PRANDTL TUR.S CHMIT SEN HEA MISTURE AIR DENSITY

...n IT M I/sp 2) NUIMBER NUMBEFR TRANTF.CflEE. TRANSE.COEF. TKg/. .9-9 .S0('-3 Z-0 3

" L NKR. NOTE': AIR SPECIFIC HEAT
AouroIV locototo0n :,c....d.En, coon ofR Profit. Slop. WYnd/., Partial Ilprootne. ( ITCoI"/R9 Ne.)

SN) TN?- */- 181-3 Kg/Kg. WATER LIT.HEAT YAP.
(1I 1 ' ./Kg)
3.9036E 85

" CONTINUED ON NEST PAGI 216



RUN NUMRER: 7905041800 MARINE SURFACE LAYER PRINT DATE: ; ItSUN 1980START TIME: 18: 3:10 PHI NiL MICROMETEOROLOGY DATA SAMPLING RATE (ALL CHANNELS): b/Mi
START DATE: 4 May 1979 (DAY 1241 SAN NICOLAS ISLAND, CAL DATA AVERAGING PERIOD 30 Min

f ESTIMATED MICROMETEOROLOGICAL PARAMETERS AT TEN METERS:

AIR TEMP. WIND SPEED DEW POINT TEMP.STRUC. RARPRES. BULK WT TEMP AIR-WT TEMP POT-ST TEMP VIRWT TEMP V.POT-WT TEMP
(Celsius) )Meter/sec) (Celsius) (Kel.xM-2/3) )Millibar) (Celius) (Kelvin) (Kelvin) (Kelvin) (Kelvin)
12.329 715 2035 NO DATA 1015.91 13.668 -1339 1.24) O.O06 .104

HEIGHT POT.TEMP. VIR.TMP. V.POT.TEMP. ARS.HUMID. REL.HUMID. SPEC.HUMID. VAP.PRES. S.AP.PRES. REF.INDEX
(Meters) (Celsius) (Celsius) (Celsius) (Kq/n3) (Percenl) (K/Kg) (Milliburs) (Millibar) (Kel.xM-2/3)
10.00 12.427 13.674 13.772 9.562E-03 87.72 7.749E-03 12.598 14.362 NO DATA

• BUK AERODYNAMIC CALCULATIONS BASD ON ABOVE ESTIMATED VALUES AT TEN METERS (FRIEHE ET AL,1978)

INFFRRED FLUX PARAMETERS INFERRED INFERRED MEAN VERTICAL
STABILITY )..UP,-=DOWN) SCALING PARAMETERS VELOCITY COVARIANCE MISCELLANEOUS

GRADRICHARDSON NUMBER MOMENTUM FLUX FRICTION VELOCITY WITH LONG. VELOCITY AIR DENSITY
(t.Stable,-=Unstab=e) (Nt/m2) (Meters/sec) (Meter2/see2) (Kq/S3)
-0.117 AT GM -6.95E-02 2.374E-01 -5.635E-02 1.2339

GEOMETRIC MEAN HEIGHT HUMIDITY FLUX SCALING SPEC.HUMID. WITH ABS. HUMIDITY AIR SPECIFIC HEAT
(Meter) GMH=(ZIuZ2)I/2 (Kq/sec m2) (K/Kg) (Meter K/sec .3) (ITcvl./Kq Kel.)
12.99 2,17E-05 -7.397E-t 2.167E-05 2.4167E 82

Z/L AT GMH LAT.HEAT FLUX SCALING POT.TEMP. WITH POTTEMPERATURE WATER LATHEAT VAP.
-0.135 (Watts/.2) (Kelvin) (Meter Kel./se) (ITual./Kg)

5.36E 01 -4.281E-02 .01E-02 5.9034E 05
Z/L AT 10 METERS
0-.104 SFN.HEAT FLUX ROUGHNESS LENGTH VAPPRES.AT WT LEVEL

(W.,tts/2) (Meters) (Millibar
MONIN-ORUKHOV LENGTH 1.27E 01 3.269E-05 15.695
(Meters)
-9.590E 01 SKY AND SOLAR HEAT FLUX DRAG COFF.AT 10 METERS ARS.HUMIDAT WT LEVEL

(Wa.t sl2) O(Dimensionless) (Kq/I3)
-2.74E 01 .1102E-03 1.186E-02

TOTAL HEAT BUDGET FLl)X BAR PRES.AT WT LEVEL
(Watts/n2) (Millibar)
3.88E O1 1017.11

BOWEN RATIO
(nn units)
0.237

* MEASUREMENT ERROR ANALYSIS OF PARAMETERS LISTED IN PERCENT MEAN ERROR AS COMPUTED FROM CONSTITUENT MEASUREMENT ACCUPACIES.
TOP ROW ARE PROFILE ERROR VALUES AND BOTTOM ROW ARE BULK AERODYNAMIC ERROR VALUES. ALL VALUES ARE APPROXIMATE AND ARE or

CRAD.RICH. Z/L MOMENTUM LATHEAT SEN.HEAT SKY TAD. TOTAL HEAT ROWEN FRICTION SCL.SPEC SCL.POT ROUGH. DRAG
NOAT GMH AT tOM FLUX FLUX FLUX FLUX FLUS RATIO VELOCITY HUMIDITY TEMP. LENGS COEF.

143% 143Z 113% 165% 111% 8 105% 276% 57% 108% 55% 77% 113%

170% 1701 46% 45X 98x 8% 29% 144% 23% 68% 121X 432 40%

CONTINUED BELOW

RUN NUMBER: 7905041811 MARINE SURFACE LAYER PRINT DATE: II JUN 1980

START TIME: IN: 3:11 PST NBI. MICROMEROLOCy DATA SAMPLING RATE (ALL CHANNELS): 6/Min
START DATE; 4 May 1979 (DAY 124) SAN NICOLAS ISLAND, CAL DATA AVERAGING PERIOD: 30 Min

* COMPOSITE PROFILE AND BU(.K AERODYNAMIC DERIVED PARAMETER VALUE WEIGHTED AS A FUNCTION OF THE ABOVE RESPECTIVE MEASUREMENT ERRORS
WITH THE LOWER LIMIT OF THE CORRESPONDING MEASUREMENT UNCERTAINTY INDICATED IN I;

FLUX PARAMETERS
STABILITY (c=UP,-=DOWN) SCALING PARAMETERS

GRAD.RICHARDSON NUMBER MOMENTUN FLUX FRICTION VELOCITY
I5StRble,-Unstable) (Nt/n-) (Meters/se
-5.069 1(.021 AT GMH -7.64E-I2 16.0E-021 2.4R3E-0T16.SK-121

GEXOMETRIC MEAN HEIGHT HUMIDITY FLUX SCALING SPFC.HUM(D.
(ter) CMH-)ZI*Z7))/2 (Kg/'ec n2) (K/Ki)
12.99 2.1E-15 IROK-.11 -7.13?K-R5 13.F-ISI

Z/L AT GMH LAT HEAT FLUX SCALING POTTEMP.
-0.082 10.07) (Wants/.2) (KaB'n)

5.41E 01 [2OE+01) -2.330E-02 [2.0E-02
7/L AT IS METERS
-0063 t0.021 SEN.MEAT FLUX ROUGHNESS LENGTH

(WattS/m2) (Meters)
MONIN-ORUSHOV LENGTH 9.07E R0 13.IE 0S1 4.R6E-05 16.8K-05
(Meters)
-I.5DIE a? SKY AND SOLAR HEAT FLUX DRAC COEFmAT 1S METERS

(Watts/m2) (NMters)
-0.74E 01 12 .E+01 I S2bF/-l 14.0E-04

TOTAL HEAT BUDGET FLUX
(Watt n/s)
3.77E SI 1.0E-.11

I'DWKN RAITO
(ni unis$)

1.186 10.081

* DIFFERENCE BETWEEN THE PROFILE AND BUlK AERODYNAMIC DERIVED PARAMETER VALUES AS COMPUTED VIA THE STANDARD DEVIATION FROM EITHER THE
ABOVE WEIGHTED COMPOSITF VALUE OR MfAS(REMENT )NCFRTAINIY VALUE (WHICH EVER ABSOLUTE VALUE IS LARGER). ALL VALUES ARELISTED IN PERCENT DIFFERENCE AND ARE "cor-;

GRADRICH Z/IL MOMENTUM LAT.HEAT SFNHEAT SKY RAD. TOTAL HEAT BOWEN FRICTION SCL.SPEC SCL,POT, ROUGH. WRAG
RN .T CMH AT tOM FLUS FLUX FLUX FLUX FLUX RATIO VELOCITY HUMIDITY TEMP. LENGTH COKE.

64% 61% 172 3% 43% a% 1% 42% ex 5% 652 221 271

RINDo OF DATA RIPI 217



MARINE SURFACE LAYER MICROMETEOROLOGICAL EXPERIMENT

NAVAL RESEARCH LABORATORY
AIMOSPHESIC PHYSICS BRANCH

MARINE ATMOSPHERIC RESEARCH STATION
SAN NICOLAS ISLAND, CALIFORNIA

. . * . RICRORETEORO:.OGICAL DATA . . . .

RUN NUMBER: 7905041830 PRINT DATE 2 11 JUN 1980
START TIME: 10:33:30 PST DATA SAMPLING RATE (ALL CHANNELS); 6/Min
END TIME. 19: 3:40 PST DATA AVERAGING PERIOD: 30 Min
START DATE: 4 Map 1979 (DAY 124) NOMENCLATURE: 1-UPPER LEVEL, 2sLOWER lEVEL

* ANALOG CHANNEL RAW DATA (AVERAGE VDC):

No.00 No.91 No.02 No.03 No.04 No.05 N.06 No.07 NoR9 No.09
VOLTR.EF.A TENP.STRUC.I TEMP.STRUC.2 DEW POINTY DEW POINT2 WIND SPEED) WIND SPEED2 BAR.PRES.2 SKY RAD. WIND DIR.
6,205 0.000 0.001 5.143 5.160 3.759 3.623 4.999 -0.07a 4.939

NO.1 No.11 NO.12 No.13 No.14 No.15 No.16 NO.17
BU ST TEMP AC FREQUENCY AC VOLTAGE MANUAL FLAG ZERO REF. SPARE A SPARE B VOLT.REF.B
3.955 3.820 2.509 0.001 0.001 0,001 0,001 6.205

" DIGITAL CHANNEL RAW DATA (AVERAGE): ESCARPMENT DATA, FIELD CALIBRATION AND WIND SPEED ESCARPMENT CORRECTIONS:

No. No.2 UPWIND NEAR UPWIND LAND DPIFCAL DP2FCAL WTBFCAL WSIEC WS2EC
AIR TEMP.1 AIR TEMP.2 HEIGHT/LENGTH PATH(atero) (Volts) (Volts) (oils) (Coeff,) (Coeff.)
1411 124068 1421 125019 0.183 91 -0.009 0.000 .. 0. 0.992 ,9a52

" SYSTEM HOUSEKEEPING PARAMETERS TRANSLATED INTO ENGINFERING UNITS:

MANUAL FLAG ERROR COUNT DATA BASE VOLT.REF.DEV VOLT.REF.DEV ZERO REF.DEV AC VOLT.FLUX AC FREQ.FLUX AC VOLTAGE AC FREQUENCY
(No*scans) (No.scans) (No.scos) A(No.).V05v) B(No.).D0SV) (No.).SIV) (No.)SV) (No.)lH) (VAC) (Ho)
0 0 IS O 0 0 0 0 1151 59,5?

o OBSERVED MICROMETEOROLOGICAL PARAMETERS (INCLUDING THE ABOVE CAL. AND ESCARPMENT CORRECTIONS) TRANSLATED INTO ENGINEERING UNITS:

AIR TEMP.) WIND SPEED) DEW POINTY TEMP.STRUC.1 WIND DIR. BAR.PRESl SKY RAD. BULK WT TEMP MEAN AIR TEMP
(Celsius) (Met.r/see) (Celsius) (Kel.M-2/3) (Dlg.True) (Millibar) (Watt/mn) (Celsis) (Keovun)

12.407 7.25 10.39 NO DATA 312.9 1014.90 9 .2E 00 13.598 2R.6I4

AIR TEMP.2 WIND SPEED2 DEW POINT2 TEMP.STRUC.2 TIDE TABLE BARPRES.2
(Celsios) (Metr/sac) (Celsius) (K.0.M-2/3) (Motor NSL) (MIllobar)
12.502 6.81 10.44 NO DATA 0.27 1016.0a

* CALCULATED MICROMETEOROLOGICAL PARAMETERS:

HEIGHT, ZI POTTEMP.) VIR.TFMP.I V.POT.TEMP.I ARS.HUMID.) REL.HUMIDI SPEC.HUMID.I VAP.PRES.I S.VAP.PRES.I REF.INDEX I
(MeTers) (Celsios) (Celsius) (Celsius) (Kg/oS) (Percent) (K/Kg) (Rillobar) (Millibar) (KeIoM-2/3)
18.35 12.587 13.756 13.935 9.574E-03 87.49 7.769E-03 12,617 14.411 NO DATA

HEIGHT, Z2 POT.TEMP.2 VIR.TEMP.? V.POT.TEMP,2 A.SS.UMID.2 REL.HUMID.2 SPEC.HUMID.2 VAP.PRES. S.VAP.PRES. KEF.INDEX 2
(Me1ers) (Celsius) (Celos) (CelsIus) (Kg/.S) (Percent) (Kg/Kg) (Mollnbar) (MIllibar) (Klo.xM 2/3)
9.20 12.592 13.R55 23.946 9.61DE-03 07.22 7.793E-03 12.671 14.527 NO DOA.

" CONTINUED BELOW

PRINT DATE: I1 JUN 1980

RUN NUMBER: 7905041830 MARINE SURFACE LAYER DATA SAMPLING RATE (ALL CHANNELS): 6/Mi
START TIME: 10:33:30 PST NRL MICROMETEOROLOGY DATA AVERAGING PERIOD: 30 Min
START DATE: 4 Ray 1979 (DAY 124) SAN NICOLAS ISLAND, CAL NOMENCLATURE: IUPPER LEVEL, 2bLOWER LEVEL

* PROFILE CALC(:LATIONS BASED ON ABOVE OBSERVED AND CALCULATED VALUES (BUSINGER,1973):

FLUX PARAMETERS PROFILE St PES
STARIEITY (+UF'-DOWN) SCALING PARAMETERS PARTIAL DERIVATIVES (:-INCR.WITH HEIGHT)

GRAD.RICHARDSON NUMBER MOMFNTUM FLUX FRICTION VELOCITY GFNERAL FORM:DN/DZ- GENERAL FORM: 'NSLOPE-
(OStabIe -. Unstobl) (Nt/o2) (Mters/see) [(MI-N?))/ILn(Zl/Z2)o ((LnZ1-PSI)-(LnZ2-PSI ,/
-0,013 AT GH -8.79F-0 2.671E-01 (Z)0Z2)1/21 INI-N2I

GEOMETRIC MEAN HEIGHT HUMIDITY FLUX SCALING SPEC.HUND. NWIND SPEED (N/see) NWIND SPEED (N/see)
(Neter) GMN-(ZIZ22)?2 (Eq/see )21 (K/Ks) ZHEIGHT (Meters) 1-HEIGHT (M) Vert.A.os
12.99 2.14E-05 -6.4RAE-05 DWS/DZ- 4.16E-02 PSI-PSl'

WE SLOPE- 1.50E 00
Z/L AT OHN LAT.HEAT FL(iX
-0.027 (Watts/n) SCALING POT. TEMP, N:SPEC.HUMIDITY (KQ/Kq) N-SPEC.HUMIDITY (Kq/Kq)

5.2E 01 (Kelvin) Z-HEIGHT (Meters) Z-HEIGHT (M) Vert.Ao.s

Z/L AT 10 METERS -6.486E-03 DSH/DZ- -5.92K-Oh PSI-PSI?
-0.013 S N.HEAT FLUX SH SLOPE- -S.33E 03

(WAtts/2)
Z/L AT 21 2.16E 00 ROUGHNESS LENGTH N-POTTEP.(KeloIn) N POT.TEMP.(Keotn)
-0.014 (meters) 1-HEIGHT (Mets) ZHEIGHT (R) Vet.As

SKY AND SOLAR HEAT FLUX 5.200E-05 DPT/DZ- -8.92E-04 PS5-PS12
Z/L AT Z2 (Watts/.?) EYE SLOPE- -S.3E 01
-0.012 9.OE 00

DRAG COKF. AT 10 METERS N-LnTEMP.ST*UC.(KM-2/3)
MONIN-OBUKHOV LENGTH TOTAL HEAT BUDGET FLUX (Oinensionle.) Z-HEIGHT (M) V.1.A ts
(Meters) (Watts/oX) i.7S9E-03 PSI-NONE
-7.767E 02 6.46E R1 CTZ SLOPE-ND DATA

PRI| AT 2)- 0.090216 SOSN RATIO
PSI) AT Z2- 0.042148 (no units)
PSI2 AT Z1 0.049357 0.041
PS2 AT 72- 0.025643

o GENERAL CONSTANTS MISCELLANEOUS

VON RARMAR GRAVITATION PROFILE PROFILE EUlK BULK
CONSTANT ACCELERATION TURPRANDYL TUR.SCHMIDT SEN HEAT MOISTURE AIR DENSITY
(No l.ts) (N/see 2) NUMBER NUNFR TRANSFECOEF. TRANSF.COEF. (Kg/oS)

0.4 9.7959 0.74 074 0.92E-3 132E-03 1.2329

o GFNERAL NOTE): AIR SPECIFIC HEAT
AccoIcy lcoitatoo eoeeeded for neosoreet of Profile Slope and/or PartIal Derlootive, (ITcaI./Kg Ke.)
CopoUtatioo eneoted lo insertion of: 2.4168E RD

SHI-SH2- n/- OE-I KR/Rq. MATER LATHEAT rAP.
PTKI-PTK2- ./- .908 Kel. (ITC ./Rq)

a.9R27K R2

c •mnno - NERO, PA 218 4



RUN NUMBER: 7915041830 MARINE SURFACE LAYER PRINT DATE: 11 JUN 1980
START TIME: 18:33:30 PST NRL MICRONETEUROLOGY DATA SAMPLING RATE (AL-L :HANNLLS): h/Mmn
START DATE: 4 Muy 1979 (DAT 124) SAN NICOLAS ISLAND, CAL DATA AVERAGING PERIOD: 30 Nn

ESTIMATED NICRUMETEOROLOGICAL PARAMETERS AT TFN METERS:

AIR TEMP. WIND SPEED DEW POINT TEMP.STRJC. BAR.PRES. RULK WT TEMP AIM-WI TEMP POT-WT TEMP VIR-WT TEMP V.POT-WT TEMP
(Celsius) Men.r/uec) Celsius) (Kel.xM-2/3) (MIllbur) (Celsius) (Kelvin) (Kelvin) (Kel4in( (Kelvin)
12.490 6.86 10.43 NO DATA 1015.90 13.598 -1 8 -1.01 0.245 0.343

HEIGHT POT.TEMP. VIR.TEMP. V.POT.TEMP. AIS.HUMID. REL.HU MID. SPEC.HUMIr VAP.PRES. S.VAP.PRES. REFINDEX
(MeTers) (Celsius) (Ce11.s) (Celsius) (q/e3) (Percen) (KQ/gKq) (Millibars) (MLIIDars) K(I. M-2/3)
10.55 12.58a 13.843 13.941 9,607E13 T2 7.790E103 12.665 14.515 NO DATA

5 51I1K AERODYNAMIC CALCULATIONS BASED ON ABOVE ESTIMATED VALUES AT TEN METERS (FRIEHE ET ALIM7):

INFERRED FLUX PARAMETERS INFERRED INFERRED MEAN VERTICAL
SAILITY (+.UP, -DOMN) SCALING PARAMETERS VELOCITY COVARIANCE MISCELLANEOUS

DRAD.RICHARDSON NUMBER MOMENTUM FLUX FRICTION VELOCITY WITH LONG. VELOCITY AIR DENSITY
(+Snble, -Uns.-ble) (Nt/n2) Ieters/sec) (Aeterl/sec2) (K5/.3)
-1.112 AT GH -6,29E-02 2,259E-01 -5.103E-02 1.2332

GFOMETRIC MEAN HEIGHT HUMIDITY FLUX SCALING SPEC.HUMID. WITH ARS. HUMIDITY AIR SPECIFIC HEAT
(Meter) GMH-(ZIZ2)I/2 (Eq/sec pD (KQ/KQ) (Meter Kg/sec .3) (l1cal,/Kg Kel.)
12.99 1,99E-l5 -7,153E-05 1.993E-05 2.4168E 02

Z/L AT GNH LAT.HFAT FLUX SCALING POT.TEMP. WITH POT.TEMPERATURE WATER LAT.HEAT VAP.
-0.130 (W.(ts/t) (Kelvin) (Meter K,/seX) ITcal./Kg)

4.92 01 -3.708K-02 1.377E-03 5.9025E 05
l/L AT ID METERS
0-.100 SEN.HEAT FLUX ROUGHNESS LENGTH VAP.PRES.AT MT LEVEL

(Watt./.iD (MeTers) (Millibar
MONIN-ORUKHOV LENGTH 1.05 0 1 2.665F-05 15.624
(Meters)
-1.003E 02 SKY AND SOLAR HEAT FLUX DRAG COFF.AT 10 METERS ARS.HUMID.AT WT LEVEL

(Wu..s/.2) (DI.ensoInles.) (K/3)
9.E 00 1.0R3E-03 1.1IE-2

TOTAL HEAT BUDGET FLUX BAR.PRESAT WT LEVEL
(Wats/t12) (MNllibr)
6.95E I1 1017.10

POWN RATIO
(no unit.)
0.212

" MEASUREMENT ERROR ANALYSIS OF PARAMETERS LISTED IN PERCENT MEAN ERROR AS COMPUTED FROM CONSTITUENT MEASUREMENT ACCURACIES.
TOP ROW ARE PROFILE ERROR VALUES AND BOTTOM ROW ARE BULK AERODYNAMIC ERROR VALUES. ALL VALUES ARE APPROXIMATE AND ARE "nr-":

GRAD.RICH. Z/L MOMENTUM LAT.HEAT SENNHEAT SKY RAD. TOTAL HEAT BOWEN FRICTION SCL.SPEC SCL.POT. ROUGH. DRAG
NO.AT GMH AT 1OM FLUX FLUX FLUX FLUX FLUX RATIO VELOCITY HUMIDITY TEMP. LENGTH COEF.

190% 190% ITT% 166% 166? 12% 135% 332% 56% 110% IIUZ 76% LITZ

IRI% IRIS 46% 46% I08% 12X 37% 154% 23% 69% 131% 43Z 40%

" CONTINUED BELOW

RUN NUMBER: 7905041830 MARINE SURFACE LAYER PRINT DATE: It JUN 1981
START TIME: 18:33:30 PST NRL MICROMETEOROLOGY DATA SAMPLING RATE (ALL CHANNELS): 6/Min
START DATE: 4 May 1979 (DAY 124) SAN NICOLAS ISLAND, CAL DATA AVERAGING PERIOD: 30 Mi

* COMPOSITE PROFILE AND BULK AERODYNAMIC DERIVED PARAMETER VALUE WEIGHTED AS A FUNCTION OF THE ABOVE RESPECTIVE MEASUREMENT ERRORS
WITH THE LOSLR LIMIT OF THE CORRESPONDING MEASUREMENT UNCERTAINTY INDICATED IN I 1:

FLUX PARAMETERS
STABILITY I+UP,--DOMN) SCALING PARAMETERS

GRAD.RICHARDSON NUMBER MOMENTUM FLUX FRICTION VELOCITY
(n.Stable,-.Unstube a /) (/.)eter/se)
-1064 0.021 AT CNHN -7.03E-02 (6.0E-02] 2.380K-01 16.01-021

GEOMETRIC MEAN HEIGHT HUMIDITY FLUX SCALING SPEC.HUMID.
(Meter) GMHleZ2)I/ (KR/sec el) (Kq/Kg)
12.99 2,12K- a R.SF-061 -6,R9S-DS 13,1-IS)

IL AT GMH LAT.HEAT FLUX SCALING POT.TEMP.
-0.075 10.021 (W.1t/.2) (Keinn)

5.00K 01 I2.RE011 -2.050E- 2 11.0E-O2
7/1 MT 15 METERS

-0 058 (O.0 SEN*HEAT FLUX ROUGHNESS LENGTH
4.tts/n) (Meters)

MONIN-OPUKHOV LENGTH 7.19E O0 13.SE001 3.585E-05 (6.0K-05

-I.73R1 .2 SKY AND SOLAR HEAT FLUX DRAG COEF.AT 10 METERS
(Watvs/21I (Meters)
9.82C 00 12,OE0OI l2 62E-03 [4.E-041

TOTAL HEAT BUL ET FLUX

6.SF 01 13.En01I

BOWEN RATIO
(no unlit)

0.159 10.081

DIFFERENCE BETWEEN THE PROFILE AND BULK AERODYNAMIC DERIVED PARAMETER VALUES AS COMPUTED VIA THF STANDARD DEVIATION FROM EITHER THE
ABOVE Wr'GHTED COMPOSITE VALUE OR MEASUREMENT UNCERTAINTY VALIUE (WHICH EVER ABSOLUTE VALUE IS LARGER). ALL VALUES ARE
LISTED . PERCENT DIFFERENCE AND ARE +or-':

GRAP.RICH. Z/L MOMENTUM LAT.HEAT SN NHEAT SRY RAD. TOTAL HEAT ROWEN FRICTION SCL.SPEC SCL.POT. ROUGH. DRAG
NO.AT GH AT IRN FLUX FLUX FLUX FIUS FLUX RATIO VELOCITY HUMIDITY TEMP. LENGTH COEF.

782 75% 19X 4% 59% Ml 42 580 9% 52 752 22 1JUL

e END Of DATA RIM 219



MARINE SUIRFACEL LATYEREMICROMEIEDROLOGICAL EXPERIMENT

NAVAL RESEARCH LANODRATORY
ATIM OSP HERIC PH YS I C SBRANCH

MARINE ATMOSPHERIC R ESEARCH STATION
SAN N ICOLAS ISLAND, CALIF OR NIA

. . . . MICRONETEI)NOLOGICAL DATA . . It*

RUN NUMBER: 7P05042900 PAINT DATE: II IUN IPSO1
S TAR T TINE: CM: 3:'50 PSr DATA SAMPLING NATE (ALL CHANNRELS): 6/Non
END1 TIME: 19:34: I PUT DATA AVERAGING PERIOD: 3 0 Mio
ST ARET DAlE; 4 May 1979 (DAT 1 24) N OMENCLATURE: I-UPPER LEUE)., 2-LOWER LEVEL

ANALOG CHANNEL RAW DATA (AVERAGE USC):

No.00 NoD" No0.02 No.03 N..04 No.0 No0 M-.07 No.08 N-019
VULT.REE1.A TEMP.STNUC.I TEMP STRUC.2 DEW POINTI DEW POINT2 WIND"SPEED) WIND SPEED2 BAR-PRES.2 DRY RAD. WIND DIR.

6. 25 at, 0. D 0.001 5 .173 5 .19 a 3 .75a 3.634 5.004 -0 .0 97 5. 0 4

N 'IU N-.11 No.12 No.13' 1o-14 No.15 14,16 No.17
Elk S WT IEMP At' FREQUENCY AC VOLTAGE MANUAL FLAG ZERO REF. SP ARE A SP A RE V VLT.REF.B-
,3. 696 3.6 I"UN O 0.00a, 0.0gal 0.001t 0001 6.285

o DiLI TAL CHANNEL RAW DATA (AVIISAUE(: ESLCARPMENT DATA, FIELD CALIBRATION AND WIND SPEED ESCARPMENT CORRECTIONS:

No. No. UPW IND NEAR UPWIND LAND OPIECAL DP2FCAL WTPFCAL RSIEC WS2E
AI R TEnT. I AIR TEMP.2 HEIGHT/LENGTH EATHIMeters) (Volts) (Volts (Volts CefE. (Coeff.)
1411 125044 1421 125940 0.183 93 -0.0 09 0 1 0 a.10 0992 0.95,

* 5071CM N(TSSEEfEPONG PARAMFES TRANSLATED INTO ENGINEERING UNITS:

MANUAL ELAG ERROR CUNT 0ATA EASF VGLT.NEE.DE V VO LT.REF.DEV ZERO REE.DEV AC VULTEFLUS AC ERES.'FLUX A C VOLTAGE AC EREQUENCT
IN 0. Scjan.) I ( Nsca rs) INo0.scans AINo0.).085V) BINo0.).005V) (No0.00120 INo0.05V) INo0.INI (V AC) I(H )

00 IRS 0 I 0 I 5 1. 59.82

x OIRYLS )I1LAIME TEUOIOLLICAL FAOAMF IERS ( INCl UDING THE ABOVE CAL. AND ESCARPMENT CORRECTIONS) TRANSLATED INTO ENGINEERING UNITS:

AIR TIMP.1I WIND SPEEID) DEW POINII DEFP.STRUC.I WIND DIR. BAR,FRFS.I SY RAD. BULK WST TEMP REAR AIR TEMP

(Celsous) (Meter/set) (Celsiu S) I(Ke I oM-2/3(1 (Deg .True( (MOOilBar) (Wall/n?) (Celsous) )K IuOin
1:7.504 7.25 10.57 NO DATA 315.5 In114.97 1. 35E 0 1 1 3.54 1 285 .71 0

VIA TEMP .2 WIND SPEEDS DEW POINTS TEMP.STRUC.2 TIDE TABLE BARPRES.?
Cess) (Meter/se) (Celsiu,O (Sel.oM-2/3( (M eTeor MSL ) ( MoIllob ar)

1'.595 6.83 1.61 NO DATA 0.23 1016.07

o (,A) EIJL HOED MICRi(METEIROL0GICAL PARAMETERS:

HEIGOT It PTrI.TMP.I U0R,TFMP.I U.POT.TEMP.I AN'S.HUMII.I E. HL(MCD.I SPEC.HJM2D.l UAP.PRES.I S.VAP.PRES.I AEFEINDES I
retts (Cel1-s (Celsius) (Celsius) (Sg/n73(, (Perc es) (Sq/Sl (Mollibar) (Mil It ar) (5e.oR-2/3

OE.35 12.6"4 13.87 14.050 9,68E- 87.98 7.8f63E-03 12.771 14.515 NO DAT

HEIGHTZ2 POT.TEmp.? UIR.TFHP.2 V.POTTE"P.2 ADYSHUMID,? REL.HUM"ID.S SPECHUMID.2 YAP.PRES.2 D,VAP.PRES.2 REF.INOES 2
(Metes) (Celius) (Celousa) (C eIcous1 (Rg/nm3) )PerIent( (Mg/Ag) (RolIlIor ) (Mo1l1l1bar) (Kel.oM-2/3)
9.;/S 12,685 13.965 14..15 9.72 1E-C03 .7.710 7.RE1 2.819 14.61 7 NOODATA

o CONTINUJED BELOW

PRINT DATE: 11 SUN 1980
RUN NUtMEER: 7915041900 MARINE SIIRFACF LATER DATA SAMPLING' RATE (ALL CHANNELS): 6/Rio
START TIREF: 19:M3:50 PST NRL MIOCROMETEOROLOGT DATA AUERACIN PERIOD: 30 Moo
START DATE 4 (ly 1979 (DAT 124) SAN N ICOCLAS ISLAND, CAL NOMENCLATURE: I=UPPER LEVEL, 2-LONER LEUEL

o PROFILE CALCULATIONS BASED ON ABOVE OBSERVED AND CALCULATED VALUES (BUSINGER,1973(:

FLLUX PARAMETERS PROFILE S) aPES

STAN)LTY) ZO )+UP,-DOWN) SCALING PARAMETERS PARTIAL DERIVATIVES (..I NCR.WITH HEIGHT)

GRAD.RICHARISON NUMBER NOMENTUM FLUX FRICTION VELOCITY GENERAL EORM:DN/D2- GENERAL FORM: N'SLOPE-

It tble,--UnStaible) tNt/e2) (Meters/set) I(NI-N2 )/[Ine(ZI/72( I(Le I)I-(LMZ2-PSI)1/
(0.014 AT CMHi -8.0Sr.F-C? 2.5 be-DZII 21021/21 IN1-N2I

LEUMETRIE MEAN HEIGHT HUIMIDITY F(.US SCALINr SPEC.HUMS, N-WIND SPEED (M/set( N-WIND SPEED CM/set)
(Me te.r) CMH-_(21e72(l/S (Rq/,e m2) (Sq/ ql ) Z.REIGHMT ( Meters) Z HEIGHT (RI Uert.AiS
12.99 2.SET -6.06F-05 DWS/DZ-. 4.6E2 P SI-PSll

oWS SLOP l.57 SM-0

7/L AT OAR LAT.HEAT F~LUXWILOO 
15F0

-0.01is (W att/S) 2CALING POT. TEMP. N:SPEC.HUM1IITT (Eq/Sq( N=DP EC.HUMIDITT )Eq/Rq)
IE/01) (Roboit) Z HEIGHT (Meters) Z HEIGHT (O) VerlA-o

l/L AT 10 METERS -6.506E-03 DSH/DZ. -8.9?E-OA PSI-PSI?
-0,.014 SEIN.HEAT PFIIO SR SLOPE- -R.31E 03

Z/LOAT 21 2.07E SO ROUGHNESS LENGTHNPTTMP(euo N:PT.TEMP.(SeDlvle)
-0. .'6 (Actors) 2HEIGHT (Meters( 2-HEIGHT (A) Uert.Aoos

SO AND SOLAR HEAT ELUS 4.-389E -1!5 OPT/07- -9,92E-04 P S 1PS12
O/L AT 72 1 Watts/oT) PTK SLOPE- -R.31E SI
-0. a13 I.35E . ,

DRAG COFF. AT II METERS N:LnTEMP.STRUC.(StM-2/3)
MONIN-OBUSHOV LENGTH TOTA. HEAT BUDGET FLUX (D51- esotlessl 7-HEIGHT (M) VeIn Ais
IMeters) (Wa'ts/nfl 1.61 /1 O0S PSI-NONE
-7.71 026.62E 01 CT2 SL OPEOND DATA

PSI) AT 1: 10007350 BOWER RATIO

PSI) AT Z?2 T.46075i t o -ucots)
PSI AT 0I D053R. 01
PR12 AT 712 1.0280 0.

"t GENERAL CONSTANTS: MISCELLANEOUS

VON RAR MAN GRAVITATION PROFILEF PROFILE BULK RUES-----------
ORNSTIANT ACCELERATION TUOR.PRANSTI. TUR'S CHMIDT SEN HEAT MO ISTURE AIR DENSITY

(No 0004 OM/sc ?I NUMBER NIlARER TRANSECIPE. INANSFECOEF. (Kg/.,)
0.4 9.7959 0.74 0.74 D.9217-03 1I.32E-03 1.2325

" GENERAL.ROOFIS AIR PECIFEC HEAT
Accu~s

0
lo~latoc oteded ftr IM....reeent of Profile Sltpe atd/or Partial Derio-oote. ICI.R RdI.)

AConutoio I osoe Np1:' osseri n toor., of: 2417DE S2

SRI -5H2' ./- SFIl-A Rq'Rq. WATERI LATNHEAT VAP.
PTRItI-PTR?- -, aR Eel. (IT 1./Sql

5I+9022E IS

" CONTINUED ON NEXT PACE 220



RUN NUMBER: 7905041900 MARINE SURFACE LAYER PRINT DATE: 11 JUN 1980
START TIME: 19: 3:50 PS3T NRL MICROMETEOROLOGY DATA SAMPLING RATE tALL CHANNELS): 6/Min
START DATE: 4 May 1979 (DAY 1241 SAN NICOLAS ISLAND, CAL DATA AVERAGING PERIOD: 30 Min

FSTIMATED MICROMEIEOROLOGICAI PARAMETERS AT 1E.N METERS:

AIR TEMP. WIND SPEED DEW POINT TEMP.STRUC. BARPRES. BULK WT TEMP AIR-WT TEMP POT-WT TEMP VIR-WT TEMP VPOT-WT TEMP
(CeIsus) ()eter/nec) (CeLsius) S;.-1-2/3) (flIIvbar) (Celevus) (Selsin) (Kelvin) (Kelvin) (TelIn)
12.584 6.88 10.61 NO DATA 1015.97 13.541 -0.957 -0.859 0.412 0.5R

HEIGHT POT.TEMP. VIR,TEMP, V.POT.TEMP. ABS.HUMID REL.HUMID. SPEC.HUMID, VAP.PRES, S.APPRE. REF51NDEX
(Meter.) (Celsun) (Celius) (Celslus) (Kq/n3) (Percenl) (Kq/K

0
) (McIlb.rs) (NilLT.rS) )EI..M-2/3)

I0.00 12.602 03.953 14,051 9.717E-03 87.74 7.882F-03 12.814 14.605 NO DATA

* 0~l(K AERODYNAMIC CALCULATIONS BASED ON ABOVE ESTIMATED vAtuES AT TEN mFTERS ?FRZEHE E ALI9n7):

INFERRED FLUX PARAMETERS INFERRED INFERRI D MEAN VERTICAL
STABILOTY (+0UP-DOIJ) SCALING PARAMETERS VELOCITY COVARIANCE MISCELLANEOUS

TRAD.RICHARDSON NUMBER MOMENTUM FLUX FRICTION VELOCITY WITH LONG. VELOCITY AIR DENSITY
(n-Stable,-=Unstable) (Nt/M2) (ieters/sec) (Meterl/sec() (Kg/n3)
-0.098 AT GMH -b.33E-02 2.266E-01 -5.134E-02 1.2328

GFOMETRIC MEAN HEIGHT HUMIDITY FLUX SCALING SPECHUMID. WITH ABS. HUMIDITY AIR SPECIFIC HEAT
(Meter) GMH-(ZIZ2)1/2 (K/sec *2) (Kg/Kg) (Meter Kg/sec M3) (ITVl./Kg Kai.)
12.99 1.86E-05 -6.661E-05 I.861E-0 2,417GE 02

Z/L AT GNH LATHEAT FLUX SCALING POT.TEMP. WITH POTTEMPERATURE WATER LAT.HEAT VAP.
-0.114 (Watt /iT) (Kelvin) (Meter Kel./sec) IITcal./KR)

4.60E 01 -3.284E-02 7.441E-03 5.9020E 05
''L AT 10 METERS
-0.085 efN.HEAT FLUX RLUGHNESS LENGTH VAP.PRES.AT WT LEVEL

(Satts/MS) (Meter.) (Nillzbar)
MONIN-O&UKHOV LENGTH 9.2SF go 2.69SE-05 15.567
CHeters)

-1.140E 02 SKY AND SOLAR HEAT FLUX DRAG COFF.AT 10 METERS ABS.HUMID.AT WT LEVEL
(Watts/n?) )Onnensionless) IKg/m3)
I'35E 01 1.004E-03 1.177E-02

TOTAL HEAT BUDGET FLUX BAR.PRESAT WT LEVEL
(Wats/52) (MIlvbr)
6.07E O1 1017.17

BOWEN RATIO

(n" units)
0.202

MFASUREMENT ERROR ANALYSIS OF PARAMFTERS LISTED IN PERCENT MEAN ERROR AS COMPUTED FROM CONSTITUENT MEASUREMENT ACCURACIES.
TOP ROW ARE PROFILE ERROR VALUES AND BOTTOM ROW ARF BULK AERODYNAMIC ERROR VALUES. ALL VALUES ARE APPROXIMATE AND ARE cr-:

GRAS.RICH. Z/) MOMENTUM LAT.HEAT SEN.HEAT SKY RAD. TOTAL HEAT BOWEA FRICTION SCL.SPEC SCL.POT. ROUGH. DRAG
NO.AT GMH AT IO FlLUX E.UX FLUX FLUX FLUX RATIO VE(.OCITY HUMIDITY TEMP. LENGTH COEF.

195% 195% 116% 169% 169% 101% 129% 338% 58% 111% 111% 78% 116X

Lee% ]Bo% 46% 4e% 116% 10% 36% 164% 23% 71X 139% 43% 40%

CT'NTINUED BELOW

RUN NUMBER: 7905041900 MARINE SURFACE LAYER PRINT DATE: It JON 1901
START TINE; 19: 3:50 PYT NRL MICRODETECTRGLOGT DATA SAMPLING RATE (ALL CHANNELS): 6/Min

START DATE: 4 May 1979 (DAY 124) SAN NICOLAS ISLAND, CAL DATA AVERAGING PERIOD: 30 Min

* COMPOSITE PROFILE AND BULK AXRUTYNAMTC DFRIVED PARAMFTFR VALUE WEIGHTED AS A FUNCTION OF THE ABOVE RESPECTIVE MEASUREMENT ERRORS
WITH THE LOWER LIMIT OF THE CORRESPONDING MEASUREMENT UNCERTAINTY INDICATED IN I ]!

FLUX PARAMETERS
STATL ITY (+UP,-DOWN) SCALING PARAMETERS

CRAD.RICHARIYIN NUMER MOMENTUM FLUX FRICTION VELOCITY
)u..table,-Unstable) (Nt/o2 (Meter s/se)
007O 10.01 AT GMH -6.82E-02 (6.O-02l 2.348-I 16.OE-121

GFOMFTRIC MEAN HEIGHT HUMIDITY FLUX SCALING PNC.HUMID.
(Meter) GMH (2l*72)I/ 2 Kq/n.c 2) K(/K)
12.99 1.90F-05 8.OE-Ohl -1.601E-05 [3.lE-05

Z/L AT GMH LAI HEAT FLUX SCALING POT.TEMP,
"0.67 10.021 (Wa tt/n2) (Kelvin)

4.70E 01 (2,FOF011 -t.6IE-X2 1?.XE-02
Z/L AT 10 MEIFRS
-0.052 o.071 SFN.HFAT FLUX ROUGHNESS LENGTH

(Watts/r2 ) (Metrs)
MONIN-OSUKHOV LENGTH 6.34E 00 13.IE00] 3. 9 E-0S I0E-051
I Meter,)

"1 93SE 0 SKY AND SOLAR HEAT FLUX DRAG COFFAT I0 METERS
(Watts/n?) (Mter,)

1.351 0 O 1E-01 I 1 9)SV03 14.0E-041

TOTAL HEAT BIIGET FLUX
(Watts/n?)

6,0E 01 .3,0E O011

SOWEN RATIO
(no units)
0 149 10,081

SDIFFEREN'E BETWEEN THE PROFLE AND bUlk AERODYNAMTI DERIVED PARAMETER VALUES AS COMPUTED VIA THE STANDARD DEVIATION FROM EITHER THE
APOVE WFIGHTFD COMPOSITF VALUE OR MEASIJREMENT UNCERTAINTY VALUE (WHICH FVFR ASO.UIE VALUE IS LARGER). ALL VALUES ARE
LISTED IN PEREFNT DIEFFRENCE AND ARE +r-":

1RAD RICH. Z/ MOMENTUM LA ,HEAT SENHEAT SKY RAD. TOTA HEAT BOWEN FRICTION SCL.SPEC SCL.POT. ROUGH DRAG
NO.AT GMH AT OM FLUX fLUX FLIX FLUX FLUX RATIO VEOCITY HUiMIDITY TEMP. LENGTH COlE.

74% 71% 14% 6% 58 Ox 2z 57X 7Z 0z 66% 151 241

0 END Of DATA 81 221



MARINE SURFACE LAYER MICROMETEOROLOGICAL EXPERIMENT

NAVAL RESEARCH LABORATORYATOSPHE RIC PHMY S ICSI BANCH
MARINE ATMOSPHERIC RESEARCH STATION
SAN NICOLAS ISLAND, CALIFORNIA

. . .t . MICROMETEOROLOIICAL DATAt**t.

RUF-SR 90013 RN DATE: 11JN90
STAR .IME 19:34 :1 0 PSI DATA SAMPLI NG RATE (ALL CHANNELS): 6/Hon

E ND TIME: 20: 4:21 PS I DATA AVERAGIN"G PERIOD: 31 M..
START DAlE. 4 Manv 1979 (DAT 124) NOMENCLATURE: I1UPPER LEVEL, 2-LOWER I EVIL

"ANALOG CHANEL RAW DATA (AVERAGE VDC):

No.11 7-D1 No.02 No.03 N-.14 No.15 No-06 No.07 N..08 tNo-S
VOLT.REF.A TEMP.STRUC.I TEMPSTRUC.2 DEW POINTI DEW POIT2 WI 1ND SPIE. WI ND SPEED2 IANPRES.2 SKY RAD. WIND DIR.

.05 0.800 0.001 5.is? 5,206 .511, 3.399 .1015 -117 4,949

No11 N.1 o.2 N-13 No.14 No.15 N..16 No.17
BULK WY TEMP AC FQUENCY AC VOLTAGF MANU,, FLAG ZERO RE. SPARE A SPARE 8 OLT. REF.B?
3. a50 3 .836 2.508 D.001I 1.00 1 0.0 0 UDI 6,2115

o DIGITAL CHANNEL RAW DATA (AVERAGE): ESCARPMENT DATA, FIELD CALIBRATION AND WIND SPEED ESCARPMENT CORRECTIONS:

No.1 No.2 Up WI ND NEAR UPWIND LAND DP)FCAL DP2ECAL WTBFCAL 0451CC )4S2EL
AI R TEMP.1 AI R TEMP.2 HE IGHT/LENGTH PATH(Meters) (V oIts) (Volts.) (V oits.) (CoolS.) (CoolS.)
1401 125497 1421 126362 0.183 97 -0 .0 9 0 01 1.00 0. 992 1. 9

0 SYSTEM HOUSEKEEPING PARAMETERS TRANSLATED INTO ENGINEERING UNITS:

MANUAL FLAG ERROR COUNT DATA BASE VOLT.REF.DEV VT)LT,REE.DEV ZERO NEE.DEV AC VOLTEFLUX NC FNE5.FLUS AC V OLTAGE AC FREQUFNCY
INo scosl ( INoscans) INos.coos) A)No.).0DDV) BINo.).015V) (N. ).002V) (N.(DV) IN o .11H) (SAC) (HO)
0 U IS0 D 0 a U U 1 15.1 59.84

* OBSERVED NICROMETEOROLOGICAL PARAMETERS (INCLUDING THE ABOVE CAL. AND ESCARPMENT CORRECTIONS) TRANSLATED INTO ENGINEERING LIiTS:

AIR T EMP.1 WIND SPEED) DEW POINTI TEMPISTRUC .1 WIN"D DIN . BAR.PNES.I SOTY RAD. BULK AT TEMP MEAN AID YEMP'
(eso) (Meter/Nec) (Celsoo) (Ke),oM-2 /3) (Deg.Troe) (Mxllxbar) (Aeon/.2) (Ce Isoun) (K loon

12.550 6.77 10.67 NO DATA 313.3 1DI5.14 1).3;5E U) 1 3. 496 28. 753

AIR TEMP.2 WIND SPEED2 DEW PIIINT2 TEMP.STRUC.2 TIDEQTABLE) BAR.PREIS.2

(ems) (Meter/set ) (CIusoI)o (Ke1.oM-2/ 3) (Mete HSL) (RMilihar
12.6,36 6.40 10.71 NO DATA 0 .18 1016.2 3

o CALCUL.ATED MICROMETE)(NLIOICAL PARAMETERS:

HEIGHT, 21 POT.TEMP.I VIR,TFMP.I V.POT.TEMPI ABS.HUMID.I REL.HUMID.I SPEC.HUMIDIl VAF.PRES.I 0.VNP.PRES.1 REF.INDES I
( Mtos (Celsousl _ (Celsous) (Cels osI (Kg/nJ) (Perce.nt) (Eq/Kg) (Millibar) (M.110-ba) (En.-M-P/3)
lea.n 12,730 13.924 1 4. 104 9.74 9E-03 88.28 7.914E-03 1 2.855 1 4.56 1 NO DA TA

HEIGHT, 22 POT.TEMP.I VIR..TEMP.2 V.POT.TEMP.2 ABS.HUMID.2 REL.HUMID.2 SPEC.HUMID.2 VAP.FRES.2 S.VAP.PIHES.2 REF.INIMS 2'
(Mters) (Celsoos) (CelIus _) (Celsios) (Kg/ J) ( Per cent (Eq/Kg) (MilloItr) (Mo1llo11r) (El. ,M1-2/3(
9.2 0 0 2,726 14.015 14.105 9.785E-03 gS.14 7.937E-203 1 2.995 14.659 NO DA

" CONTINUED BELOW

PRINT DATE: It JUN 1980

RNNUMBER: 7905040930 MARINE SUR FACE LAYER DA TA SAMPLIING RATE (ALL CHANNELS): 6/Moo
START TIME 19:34:1 PST IRL MICROMETEOROLIGTY DATA AVERAGING PERIOD: 1 3 Min
S9TART DATE: 4 H.9 1979 (DAY 124) IAN NICOLAS ISLAND, CAL NOMENCLA TURE: I=UpFPER LEVEL , 2=) OWEN LEVEL

o PROFILE CALCULATIONS BASED ON ABOVE ORSERVED AND CALCULATED VALUES (BUIINGER,1973):

ELUiS PARAMETERS PROF ILL SLOPES

STABIL ITY (.-P, --DOWN) SCALING PARAMETERS PARTIAL DERIVATIVES )o=INCR.OITH HEIGHT)

(:RD.'RICHARDSON NUMBEFR MOMENT(SM FLUX FRICTION VELOCITY GENERA). EIKM:DND7- GENERALEFIRM. N'SLOPE=
)oTa ,-Jntble IN t/2) (Meters/set) I(IN)/I1_r)7/72)o I (LnZi- S1-(tnZ2-P31 (/

-0.018 AT GMH -6.61E-02 2.316E-0l ( 71.02(1 21 (NI-N2)I

rEOMETRIC MEAN HEIGHT HUMIDITY FLUX SCALING SPIECHUHO. N:WIND SPEED (H/sot) NtWINI SPEED (H/s-)
(Meter) GMH(Z1o2)I/? (Eq/sec n2? to g Z7HEIGHT (Meters) ZoHEIGHT (M) Sert.Aoo

199 E,710 -6.w1E5ISD 4.14F-02 PSIP1
Ads SLOPE- 1.73E 00

7/L AT GMN LAT HEAT FLUJX
-. 23 (Wtsn)SCALING POT, TEMP. N:SPEC.HUMIDTT (Kg/Kg) N:SFEC.HUMIDITT (Eq/Kg)

4,63EItF01 )Kel,oon) 7-HEIGHT ( meters) ZHEPGHT IM) Vert.Aoos
l/, AT 10 METERS -. 510 DIH/D2- -8.92E-06 PETSI

-,18 (EN HEAT FLIII SH SLOPE -84 03

IWet t/m2)
7/L AT 21 1.89E 00 ROUGHNESS LENGYM N:POT,TEMP,.lIoo) N-PO0T.TERP.Keon
-0. 3;! (Meters ) 7-HEIGHT (Meers) Z'-HEIGHT (M) Vert.o

SK AND SOLAR HEAT FLUX 2.,953E-05 D PT/D7 -8.921-04 PS I-PSIJZ/L AT 22 (Wts/S PIE. SLOE -8.24E 01
-600 1,12 0I1PE

DRAG C1EE. AT 10 METERS N-L nTENP STRUC.(K.M-2/3)
MONINIBURHOV LENGTH IOTA) HEAT BUDGET FLUX (Oetso eoo ZHIGH) IM) Vert.Azot
(Meters)I (Wtt,/uXI l.544f-Si PST-NONE
-5.7191 02 6.17E III ETO SLOP E -NOD ATA

PSII AT It- 0.105792 BOWENR RATIO
PSIl AT 2: 0.0563r,6 to-o nots)
PsI12 AT 21= a 5. 6554 6 0.041
PS12 AT 22- 0.034437

o GENERAL CONSTANTS: MISCELLANEOUS

VON KARMAN GRAVITATION PROFILE PROFTILE fU) K BUL KCONSTANT AC CELERATION TUR.PRANDYL T UR.RSCHMIDT SEN HEAT MOISTURE Alt DENSITY

( No un"iTs) I M/se 2) NUMBER N UMBER T8ANSF.C )EE. TRANSE.COEF. (%g/3)
0.4 9.7959 0,74 0.74 0.92F-03 1.32E-03 3.2,25

oGENERL Mo rES: AIR SEFIHA

A t VueoI -*~~o Ioeee fo neasyont of Profile Slope and/or Partial eronatome. Tl Ia /Rg Ee IC
Co~ptoo exwe B noerftlon of) 2. 41711 02

SHI -S- O/- B0E-3 Ng/Rg. WATER LAY HEAT VAP~
PTKWI-PTR2 n,/- 008 Rd . (Ic al ./2Kg

5 90IE5

okI CONTINUED ON NEXT PAGE 
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RUN NUMBER 7905041930 NRINF SURFACE LAYER PRINT DATE 11 JUN 1980
START TIME: 19,34,10 'ST NIL SICROMETEIROLOGY DATA SAMPLING RATE (ALL CHANNELS): A/Mn
START DATE, 4 May 2979 (DAY 124) SAN NICOLAS IS AND, CAL DATA AVERAGING PERIOD: 30 Sin

ESTIMATED NICROMETEOROLOGICAL PARAMETERS AT TFN METERS,

AIR TEMP. WIND SPEED DES POINT TEMP.STRUC. BAR.PRES. BULK ST TEMP AIR-UT TEMP POT-WT TEMP VIR-WT TEMP V.POT-T TEMP
(Celsius) (Meler/sec) (Celsius) (KelM-2/3) (Millibar) (Celsius) (Kelvin) (K.lVin) (Keluin) (Kelvin)
12.626 6.45 10.70 NO DATA 1016.14 13.496 -0.970 -0.772 0.508 .6 06

HEIGHT POT.TEMP. VIR.TEMP. V.POT.TEMP. ABS.HUMID. RELHUMID. SPEC.HUMID. VAP.PRES. S.YAP.PRE. REF.INDEX
(Meters) (Celsius) (CelsIIs) (Celsius) (Kg/3)1 (Percent) (K/Kg) (NiLl1ubrs) (Mlllb.,rs) (Kel.uM-2/3)
t10N 12.724 14.004 14.102 9.7B)E-03 98.07 7.934E-03 12.9Do 14.648 NO DA A

* BULK AERODYNAMIC CALCULATIONS BASED ON ABOVE ESTIMATED VALUES AT TEN METERS (FRIEHE ET AL,1978),

INFERRED FLUX PARAMETERS INFERRED INFERRED MEAN VERTICAL
STABILITY ( UP,-DOWN) SCALING PARAMETERS VELOCITY COVARIANCI MISCELLANEOUS

GRAD.RICHARDSON NUMBER MOMENTUM FLUX FRICTION VELOCITY WITH LONG. VELOCITY AIR DENSITY
1 -Seble,--Unst.ble) (Nt/n2) (Meters/sec) (Meter2/sec2) (Kg/f3l
-0.110 AT GMH -5.401-02 2.094K-Il -4.304E-02 1.2328

GEOMETRIC MEAN HEIGHT HUMIDITY FLUX SCALING SPEC.HUMID. WITH ABS. HUMIDITY AIR SPFCIFIC HEAT
(Mleter) GM-(ZIeZ2)2/2 (Kg/sec n21 (Kg/Kg) (Meter Kg/sec .3) (1Ttu./Kg K1.)
12.99 1166E-03 -6.44.1-05 1.6621-95 2.4171E 02

Z/L AT GMH LAT.HEAT FLUX SCALING POT.TEMP. WITH POT.TEMPERATURE WATER LAT.HEAT YAP.
-0.2 2 (Wats/n?) (Kelvin) (Mete1r 1./.ec) (ITcTI./Kg)

4,/E 01 -3.143E-02 6,O51E-03 5.9017E 0-5
Z/L AT 10 METERS

-0.098 SFN.HEAT FLUX ROUGHNESS LENGTH VAP.PRES.AT WT LEVEL
(Watts/n) (Meter) (Millibar)

MONIN-OUKHOV LENGTH 8.21E 00 1.921E-05 15.524
(Reters)

-1.017E 0? SKY AND SOLAR HEAT FLUX DRAG COEFAT 10 METERS ABS.HUMID.AT WT LEVEL
(Ielts/.,) (Diensinle s.) (Kg/t3)
1.35E 01 1,055E-03 I.73E-02

TOTAL HEAT BUDGET FLUX BAR.PRES.AT WT LEVEL
Us ts/ 2) IMillubur)
6.29E 02 1017.34

BOSON RATIO
(nu units)
0.200

M MEASUREMENT ERROR ANALYSIS OF PARAMETERS LISTED IN PERCENT MEAN ERROR AS COMPUTED FROM CONSTITUENT MEASUREMENT ACCURACIES.
TOP ROW ARE PROFILE ERROR VALUES AND BOTTOM ROW ARE BULK AERODYNAMIC ERROR VALUES. ALL VALUES ARE APPROXIMATE AND ARE "cnr-":

GRAD.RICH. Z/L MOMENTUM LAT.HEAT SFN.HEAT SKY RAD. TOTAL HEAT BOWEN FRICTION SCL.SPEC SCL.POT. ROUGH. DRAG
NO.AT GMH AT ION FLUX FLUX FLUX FLUX FLUX RATIO VELOCITY HUMIDITY TEMP. LENGTH COEF.

199% 199% 122% 172% 172% 10 129% 344% 61% 1112 111% 91% 122%

195z 195% 46Z 48Z 123% ox 36% 171% 23% 71% 146% 43Z 40%

C CONTINUED BELOW

RUN NUMBER: 7905041930 MARINE SURFACF LAYER PRINT DATE: 11 JUN 1980
START TIME, 19:34:t0 POT NRL MICROMETFOROLOGY DATA SAMPLING RATE (ALL CHANNELS): 6/Mtn
START DATE, 4 May 1979 (DAY 124) SAN NICOLAS ISLAND, CAL DATA AVERAGING PERIOD, 30 Hun

5 COMPOSITE PROFILE AND BULK AERODYNAMIC DERIVED PARAMETER VALUE WEIGHTED AS A FUNCTION OF THE ABOVE RESPECTIVE M4EASUREMENT ERRORS
WITH THE LOSER LIMIT OF THE CORRESPONDING MEASUREMENT UNCERTAINTY INDICATED IN 1 1:

FLUX PARANETERS
STABILITY (.!UP,--DOWN) SCALING PARAMETERS

CRAD.RICHARDSON NUMBER MOMFNTUM FLUX FRICTION VFLOCITY
(+-Stable,-Unstable) (Nt/l2) (Meters/set)
-0.064 10.021 AT GHN -5.741-02 (I.OE-02l 2.155-01 (6.E-021

GEOMETRIC MEAN HEIGHT HUMIDITY FLUX SCALING SPEC.HUHMID.
(Meter) GMH-(ZICZ2)1/2 (Eq/sec n?) (Kg/Kg)
12.99 1.71E-05 [ODE-6l -6.4 7E-I1 13.0E-051

Z/L AT GMH LAT.HEAT FLUX SCALING POT.TEMP
-0.076 10.021 (N.tts/"2) (Celnin)

4.22E 02 (2.0E+01] -1.737E-02 12.0E-021
Z/L AT 20 METERS
-0.058 1.021 SEN.HEAT FLUX ROUGHNESS LENGTH

(Wtts/n2) (Meters)
MONIN-OBUKHOV LENGTH 5.SSE 00 13.0E+001 2.279E-05 16.OE-O5)
(Nters)
-1.7231 0? SKY AND SOLAR HEAT FLUX DRAG COEF-AT 10 METERS

Watts/n2) (heters)
1.35E 01 12.OE 01) lT E-A [4.01-041

TOTAL HEAT BUDGET FLUX
(Watts/n?)

6.261 01 13.0E 01)

BOWEN RATIO
Oni units)

0.147 O.091

DIFFERENCE BETWEEN THE PROFILE AND BULK AERODYNAMIC DERIVED PARAMETER VALUES AS COMPUTED VIA THE STANDARD DEVIATION FROM EITHER THE

ABOVE WEIGHTED COMPOSITE VALUE OR MEASUREMENT UNCERTAINTY VALUE (WHICH EVER ABSOLUTE VALUE IS LARGER). ALL VALUES ARE
LISTED IN PERCENT DIFFERENCE AND ARE * @r-",

GRAD.RICH. Z/L MOMENTUM LAT.HEAT SEN.HEAT SKY RAD. TOTAL HEAT BOWEN FRICTION SCL.OPEC SCL.POT. ROUGH. DRAG
NO.AT GMH AT toM FLUX FLUX FLUX FLUX FLUX RATIO VELOCIITY HUMIDITY TEMP. LENGTH COEF.

72% 69t 222 7% 57% 12 12 57% 6% IX 63% 9% 23%

E .O9 DATA RI.4 223
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MARINE SURFACE LAYER MICROMETEOROLOGICAL EXPERIMENT

NAVAL RSEARCH LABORATORY
AT MOSP HERIC PHMYSICS DRANCH

MARINE ATMOSP HERIC RESEARCH STATION
SAN NI1COLAS ISLAND, CALIFORNIA

. . . . MICRORETEOROIGGICAL DATA . . . .

RUN NUMBER: 7"55442000 PRINT DATE! IJN15
STAT TME: 20: 4:30 P9Y DA TA SAMPLINGC RATEU (LL CHANNELS); 6/Mon

ENS TIM-: 20 4;40 PST DATA AVERAGING PERIOD; 30 Rio
ST ART DATE: 4 t~op 1979 (DAY 124) NOMENCLATURE; I-UPPE0 LEVEL, 2-LOWER LEVEL

*ANALOG CHANNFL RAW DATA (AVERAGE VSC):

No,.00 N.01 No.02 No.03" No.04 No.0 No.1 No.07 N-.06 No.09
VOLT.AEE.A TEMP.STRUC,1 TEMPOSTRUC.2 DEW POINT) DEW PDINT2 WINDSPEED) WINDSPEEDI BAR.REO.I SOT SAD. WIND DIR.

625 ,00 0.10 5.19a 5.24 3.747 3D61. 5,0P14 -0.7 4.91

No.10 No.)) No.12 No-13 No.14 No.15 N..16 N6.17
BULK BWY TEMP ACFREQUENCY ACVoTYAGE MANUAL FLAG ZERO REF. SP ARE A SPAR E B VOL T .REE.

3.025 3.31 2505 0.11 0.10 got .ID1 0.0 01 6 .2095

oDIJGITAL CHANNEL RAW DATA (AVERAGE): ESCARPMENT DATA, FIELD CALIRRATION AND WIND SPEED ESCARPMENT CORRECTIONS;

No.) No.? Up WI ND NEAR UPWIND LAND SPIFCAL OP2ECAL WTBECAL WSIEC WS2EC
AIR TEMP.1 AIR TEMP.? HEIGHT/LENGTH PATH(Meters) (VoltS) (Volts) (Volts) (CoofE.) (Coeff.)
1 41) 124347 1421I 12S794 0.183 101 -0.0;9) 0.000o 0.100 0 .992 D.952

I r* SYSTEM HOUSEKEEPING PARAMETERS TRANSLATED I NTO ENGINEERING UNITS:

MANUAL FLAG ERROR COUNT DATA BATE VOLT.REE.DEV VOLT REE.DEV ZERO REF.DEV AC VOLTEFLUX AC EREQEFLUX AC VOLTAGE AC FREQUENCT
(Nos.c ans) ( Noscans() (N .sc an s A(No .>.005V) B(No.).005V) INo.).002V) (NoI>5y) (N o ,INZ) (A) (o

01 179 055I0. 115.1 59.83

oObISERVED MICROMETEIROLOOICAL PARAMETERS (INCLUDING THE ABOVE CAL. AND ESCARPMENT CORRECTIONS) TRANSLATED INTO ENGINEERING UNITS:

AlI TMP.) WIND SPEED) DEW POINTI TEMP.STRUC.I WIND DIR. BAR.PRES.i SKY SAD. BULK WY TEMP REAR AIR TEMP
(CeIlus) (Meter/ic) (Celsius) (Kel.ott-I/3 ) (De.grue) (M illibar) (Welt/el) (Co.is (Reluir)

1435 W7.2 3 10 .72 NO3 DATAU. 313.6 1 15.13S I 3E I1 13.471 2S,642

AIR' TEMP.2 WID SPEED? DE W PINT? TE MPOSTRO. TIDE TABLE BAR.PRES.2
(C-elsjs (Meter/ne) (Celsoun) (Ke(.nxM- 2/3) MRetIe MSL( (Millibar)
12.529 6 .080 10,76 NO1 DATA 0.12' 1 016.2 3

oCALCG) ATED MICRT(METEOROLOt)DCAL PARAMETERS:

HEIGHT, 21 POT.TEHP.1 VIR.TEMP.1 V.PTIEPI ABS.HUMDD.I RELHUTIID.I OPEC.HUMID.) VAP.PRE. S.VAP.PRES,I REFINDEX.3I
(Meters) (Celsius) (Celis (Clis (K/s (Prcnt (K/g (Mlbr 'Rlber (Ke~Hl3
18.35 2.614 13.814 13I.993 9 .786E-03 69.26 7.941E-03 12.899 1 4,45 1 NO DATA

HEIGHT, Z2 POT.TEMP.? VIR.TEMP.? V.PST.TEMP.2 ASHUMID,2 REL.HUMID,2 SPEC.HUMID.2 VAP.PRES. ' D .VAP 'PRES.I REF.INDEX/2
(Meters) (Celsius) (Celsius) (Celius) (Rg/n3( ( Percent) (Kg/g (Nllibar) IMillib 4r) (Re1.oxM-2/3)

92 12,620 13.912 14.002 9.819E-03 88.93 7.962E03 1294 11 ODT

0CONTINUED BELOW

RUN NUMBER: /90504201on MARINE UUREAT.F LASER DATA SAMP LI NG RATE (ALL CHANNELS): 6/Moo

S TART TIME: 20: 4:30 POT NR L MI CRONE TEOROIOGY DATA AVERAGING PRID 0 Nin
START DATE: 4 May 1979 (DRY 124) SAN NICOLAS ISLAND, CAL NOENCLATURE: IUPER tLEVEL, 2-LOWER LEVEL

oPROFILE CALCULATIONS BASED ON ABOVE OBSERVED AND CALCULATED VALUES (BODINGER,1973(:

FLUX PARAMETERS PROFILE SLOPES
STA(:T(ITT (. UE,-=DOWN)-- -SCALING PARAMETERS PARTIAL DERIVATIVES I*-INCR.NITH HEIGHT)

GRAD.RDCHARDSON NUMBER MOMENTUM FLUX FRICTION VELOCITY GENERAL EORM:DN/DZ- GENERAL FORM: 'N'DLOPE-

(tStable,-Oonsta1ile-) (Nt/n?) (MeTeors./sec) I (NI-N?) I/ILo(7/Zl ). I (LnZI-PSI)-(Le ZS-P SI) /
-0.0 14 AT 0MH -6(.32E-02 ?. 59SE -I1 (7ZI Z)1/ 2I (NI-NZ)

GEOMETRIC MEAN HEIGHT HUMIDITY FLUX SCALING SPEC-HUMS. N:WIND SPEED OM/sec) N-WIND SPEED OH/ted)
(Meter) GMH-(ZloZ2)I/? (Kg/sec .? (KqgI 2- ZHEIGHT (Meters) 2-HEIGHT (M) V-rtAnis

12.99 2.8OS0 -6.499E-05 SWS/57= 4.71E-02 PS IPS IND SLOPE- 1 .54E SI
7/L AT 0MM LAT 'HEAT EL((D
-0.016 (Watts./r2) SCALING POT. TEMP. ":SPEC.HURIDITY.(Kg/Kg) N:SPEC.HUMIDITY IKq/Kg)

5,1 4z ZI (li)7HEIGHT IMtrs 2-EIH 4 M VetH
Z/L At IS METERS -6.4P9E-03 DSH/D2- -8.92E-06 PSIPSI?

-14 SEHEAT EL((O OH SLOPE- -R.32E 03
(Watts/el2)

Z/ L AT 71 "Fl D ROUGHNESS LENGTH NPOT.TEMP.(KloI N-POT.TEMP.(Keloinl
_0eo.ro) 7-HEIGHT (Meters) 2-HIGH (M) VerY Anos

SKY AND SOLAR NEAT FLUX 4.674E-05 DPT/D- -R9E0 SI- 2l
/LAT 2 (W.ats/rl) PTR SLOPE- -0.32E 01

_9II .5 1DRAG CORE. AT 10 METERS N-LoTEMP.8TRUC.(KM-l/3)
MONINIIBURHOV LENGTH TOTAL NEAT BUDGET FLUX oI~ieesionles,) -HE IGHT (N) Vert.Ao.js
(Metarl (Watts/el) 1.6,75F -03 PSI.NONE
-7.320E 02 6.71E DI OTI SLOPE-NO DATA

PS11 AT 2)- 0.004658 DOWER RATIO
PSI1I AT 72: 0.1044590 (no uni ts)
PSI2 AT 71- 0.052154 0.041
P812 AT ZY" 10107151

" ORNERAL CONSTANTS: MISCELLANEOUS

VON KARMAN GRAVITATION PROFILE PROP))E BU)LK SULKXCONST ANT ACCELERATION T UR.PRANDTL TUR.SCHRDDT FPA HEAT MOISTURE AIR DENSITY
(n m uitt) " INsec 5) NUMBER A RUMBER YRANSF.C OFF. IRANSE.COEF. (Kq/toII'1
0.4 9.7959 0.7 4 0.74 0-92E -03 1.32E-03 1.2329

o GENE RA. NOTE);: AIR SPECIFIC HEAT
Acuora.cy lotto cedd P ...r esoen of Profile Slope and/or Parteal Deroato.. IIc1, Kq1 *.
Coegot.onoo cot, BI Yneto oF,4171iE1 Dl

SNI--ON?- ./- .081-3 Kg/Kg. WATER LAT.MEAT VAP.
PTK)--PTR2. 0/- .008 Rod. CITe.)1 ./Kq9)

5 9025K 05

o CONTINUED ON NEST PAGE 224



RUN NUMBER: 7905042000 MARINE SURFACE LAYER PRINT DATE: i0 JUN 1980
START TIME: 20: 4:30 PST NRL MICROMETEOROLOGY DATA SAMPLING RATE (ALL CHANNELS); b/MIn
START DATE; 4 May 1979 (DAY 124) SAN NICOLAS ISLAND, CAL DATA AVERAGING PERIOD: 30 Mt

* ESTIMATED MICROMETEOROLOGICAL PARAMETERS AT TEN METERS;

AIR TEMP. WIND SPEED DEW POINT TEMP.STRUC. BARPRES. SULK WT TEMP AIR-UT TEMP POT-UT TEMP VIR-WT TEMP V.POT-T TEMP
)CQlseus) I MeteP/sec) (Celsius) (Kel.M-2/3) (Mllibar) (Celsius) LKeln (Kelvin) (Keluin) (Kelvin)
12.518 6.85 10.7 NO DATA 1016.13 13.471 -0.953 -0.855 0,429 0.527

HEIGHT POT.TEMP. VIR.TEMP. V.POTTEMP. ABS.HUMID. RELHUMID, SPEC.HUMID. VAP.PRES. S.VAP.PRES. REF.INDEX
(Meter.) (CeOsIo) ICelsoe) (Celsius) (KR/m3) (percent) (Eq/K) (Millibars) (NiOllbas) (KI..M-2/3)
10.00 12.616 13.90 13.998 9.85E-03 88.97 7.959E-03 1 .941 14.544 NO DATA

* BUlK AERODYNAMIC CALCULATIONS BASED DN ABOVE ESTIMATED VALUES AT TEN METERS (FRIEHE ET AL,1978):

INFERRED FLUX PARAMETERS INFERRED INFERRED MEAN VERTICAL
1ASILITY (+!UP,-DOWNL SCALING PARAMETERS VELOCITY COVARIANCE MISCELLANEOUS

ERAD.RICHARDSON NUMBER MOMFNTUM FLUX PRICTION VELOCITY WITH LONG. VFLOCITY AIR DENSITY
t=S able.,-Unstable 2)4t/ 2L (eters/sec) (Meter2/sec2) (Kg/eX)

-0.098 AT GNH -6.27E-02 2.255E-0 -. 0a5E-02 1.2332

GEOMETRIC MEAN HEIGHT HUMIDITY FLUX SCALING SPEC.HUMID. WITH ASS. HUMIDITY AIR SPECIFIC HEAT
(Meter) GMH.(ZCz22)I/2 LTg/sec .2) (KQ/Kg) (Meter Kg/sec 3) QITcal./Kg Kel.)
02.99 1.721E-05 -b.IRE-O5 1.72SE-05 2.4172E 02

Z/L AT CNN LAY.HEAT FLUX SCALING POT.TEMP. WITH POT.TEMPERATURE WATER LAT.HEAT VAP.
-0.115 LTatts/M2) (KeIuin) (Meter Eel./sec) IITca../Rq)

4.25E 01 -3.279E-02 7.394E-03 S,9023E 15
Z/L AT 10 METERS
-0.088 YFNNEAT FLUX ROUGHNESS LENGTH VAP.PRES.AT WT LEVEL

I atts/M2) (Meters) (Mill bAr)
MONIN-OUXHOV LENGTH 9.23E 00 2.644E-05 15499
(Meters)
-1.131E 02 SKY AND SOLAR HEAT FLUX DRAG COEF.AT 10 METERS ABS.NUMID.AT UT LEVEL

(Wats/n2) (Dinetsionlles) (K/t3)
1.35E 01 1.082E-03 1.17ZE-02

TOTAL HEAT BUDGET FLUX BAR.PRES.AT UT LEVEL
(Watts/MI) (Millibar)
6.53E 01 1017.33

BOUEN RATIO
(nI utits)
0.217

* MFASUREMENT ERROR ANALYSIS OF PARAMETERS LISTED IN PERCENT MEAN ERROR AS COMPUTED FROM CONSTITUENT MEASUREMENT ACCURACIES.
TOP ROW ARE PROFILE ERROR VAI.UES AND BOTTOM ROW ARE BULK AERODYNAMIC ERROR VALUES. ALL VALUES ARE APPROXIMATE AND ARE cr-':

GRAD.RICH. Z/L MOMENTUM LAT.NEAT SEN.HEAT SKY KAD. TOTAL HEAT BOWEN FRICTION SCL.SPEC SCL.POT. ROUGH. DRAG
NO.AT CAH AT IOM FLUX FLUX FLUX FLUX FLUX RATIO VELOCITY HUMIDITY TEMP. LENGTH COEF.

193% 193Z 114% 168% 068Z I0% 129% 335% 57% 111% 111% 77% 114%

188% too% 46% 49Z t16% 10% 36% 165% 23% 72% 139% 435 40%

- CONTINUED BELOW

RUN NUMBER: 7905042000 MARINE SURFACE LAYER PRINT DATE: 11 JUN 1980
START TIME: 20: 4:30 PST NRL MICROMETFOROLOGY DATA SAMPLING RATE (ALL CHANNELS): 6/Min
START DATE: 4 May 1979 (DAY 124) SAN NICOLAS ISLAND, CAL DATA AVERAGING PERIOD: 30 Mit

* COMPOSITE PROFILE AND BULK AERODYNAMIC DERIVED PARAMETER VALLE WEIGHTED AS A FUNCTION OF THE ABOVE RESPECTIVE MEASUREMENT ERRORS
WITH THE LOWER LIMIT OF THE CORRESPONDING MFASUREMENY UNCERTAINTY INDICATED ON I:

FLUX PARAMETERS
STABILITY I .UP,-.DOWN) SCALING PARAMETERS

ERAD.RICHARDSON NUMBER MOMENTUM FLUX FRICTION VELOCITY
)+=Stabe,-=Unstable) (NtI) (Meers/seo)
-0.057 (0.021 AT GMH -6.8E-02 (6.0-0) 2.353E-01 (6.E-02

GEOMETRIC MEAN HEIGHT HUMIDITY FLUX SCALING SPFC.HUMID.
(Met er) CMH-IZItZ2)0/2 (Kq/sec el2 (Kg/Kg)
12.99 1.8SF-05 I.OF-(61 -6.30YF-05 13.0F-05

Z/L AT GMH LAT.HEAT FLUX SCALING POT.TEMP.
-0.0 67 10,021 (WattE/ ") (Kein,)

4.45 of (l.OF*0(0 -1.802E-02 12l0t-021
Z/L AT 10 METERS
-0.051 00.021 SEN.HAT FLUX ROUGHNESS LENGTH

WLItte/eSl (Mters)
MONIN-OBUKHOV LENGTH 6OE 00 3.P+ODI 3,372E-05 6.OE-05I
(Me to r ,
-1.942E 02 SKY AND SOLAR HEAT FLUX DRAG COEF.AT 10 METERS

Lwatts/e2) (Mes)
1.

3
5C 01 I".0E+0IO i,235E-03 (4.0E-040

TOTAL HEAT BUDGET FLUX

6.57E 01 (3,REO)

BOWEN RATIO
(no units)
0.159 t0.081

DIFFERENCE BETWEEN THE PROFILE AND BULK AERODYNAMIC DERIVED PARAMETER VALUES AS COMPUTED VIA THE STANDARD DEVIATION FROM EITHER THE
ABOVE WEIGHTED COMPOSITE VALUE OR MEASUREMENT UNCERTAINTY VALU)E (WHICH EVER ABSOLUTE VALUE 1S LARGER). ALL VALUES ARE
LISTED IN PERCENT DIFFERENCE AND ARE -+or-":

GRAD-RICH' Z/L MOMENTUM LAT.HEAT SFN.HEAT SKY tAD. TOTAL HEAT BOWEN FRICTION SCLSPEC SCL.POT. ROUGH DRAG
NO.AT GMH AT IOR FLUX FLUX FLUX FLUX FLUX RATIO VELOCITY HUMIDITY TEMP. LENTH COEF.

75% 73% 06% 00% 57% 0% 2% 59% 8% 3% 66% IS 271

* END OF DATA RIM 225



MARINE SURFACE LAYER MICROMETEOROLOGICAL EXPERIMEN:

NAVAL RESEARCH LABORATORY
ATMOSPHERIC PHYSICS BRANCH

MARINE ATMOSPHERIC RESEARCH STATION
SAN NICOLAS ISLAND, CALIFORNIA

. . . * MICROMETEOROLOGICAL DATA . . . .

RUN NUMER 7905142013 PRINT DATE: II JUN 1980
START TIME, 20:34:10 Psr DATA SAMPLING RATE (ALL CHANNELS): 6/Mxn
END TIME, 21: 5: 0 PST DATA AVERAGING PERIOD: 30 Min
START DATE, 4 May 1979 (DAY 124) NOMENCLATURE: 1-UPPER LEVEL, 2?LOWER LEVEL

* ANALOG CHANNEL RAW DATA (AVERAGE VDC);

No.00 No.*1 No.02 No.03 No.04 No.05 No.06 No.07 NO.0 No.09
VOLT"REF.A TEMP.STRUC.1 TEP.STRUC.2 DEW POINTI DEW POINT2 WIND SPEEDI WIND SPEED2 BARLPRES. SKY RAD. WIND 010.

6.205 0.000 0.001 5.172 5.188 3.046 2.976 5.026 -0.098 4.883

No.t0 No.11 No.12 No.,13 No.14 No.15 No.16 No.17
BULK WT TEMP AC FREQUENCY AC VOLTAGE MANUAL FLAG ZERO REF. SPARE A SPARE B VOLT.SEF.B
3.801 3.842 2.505 0.0 0.001 0.001 0.0 01 6.205

* DIGITAL CHANNEL RAW DATA (AVERAGE): ESCARPMENT DATA, FIELD CALIBRATION AND WIND SPEED ESCARPMENT CORRECTIONS:

No.1 No.2 UPWIND NEAR UPWIND LAND DPIFCAL DPFCAL WIBFCAL WSIEC WSEC
AIR TEMP.O AIR TEMP.2 HEIGHT/LENGTH PATH"Me ers) (Volt.) (Volt.) (Volts) (Coeff., (Coeff.)
1411 121991 1421 122954 0.183 105 -0.009 0.000 .00 0 a.992 0,9"2

o SYSTEM HOUSEKEEPING PARAMETERS TRANSLATED INTO ENGINEERING UNITS;

MANUAL FLAG ERROR COUNT DATA BAVE VOLT.REF.DEV VOLT.REF.DEV ZERO REF.DEV AC VOLT.FLUX AC FREQ.FLUX AC VOLTAGE NC FREQUENCY
(No.scans) (No.scans) (No.scans) A(No..0D5V) B(No.l.IO5V) (No.).OOIV) (No.)SV) (No.)lHo) (VAC) (Ho)

0 0 1I 0 I 0 0 0 115.1 59.84

SOBSERVED MICROMETEOROLOGICAL PARAMETERS (INCLUDING THE ABOVE CAL. AND ESCARPMENT CORRECTIONS) TRANSLATED INTO ENGINEERING UNITS:

AIR TEMP.1 WIND SPEEDI DEW POINTI TEMP.STRUC.1 WIND DIR. BARPRES.I SKY MAD. BULK NT TEMP MEAN AIR TEMP
(Celsios) (Meter/sI (Celsoos) (Kel.oM-2/3) (Deg.True( (Millobarl (Watt/,2 (Celsius) (kelnIn
12.199 5.88 10.56 NO DATA 311. 015.31 1.36E 01 13.440 285.407

AIR TEMP.2 WIND SPEEDS DEW POINT2 TEMP.STRUC.2 TIDE TABLE BARPRES.2
(Celsous) (Meter/sec) OCelsios) (Kel.M-2/

3
1 (Meter MSLI (Millibar)

12,295 5.63 10.60 NO DATA 0.06 1016.40

CALCULATED MICROMETEOROLOGICAL PARAMETERS:

iRIGHT, ZI POTTEMPI VIR.TFMP.1 V,POT.TEMP.I ABS.HUMID.I REL.HUMID.I SPEC.HUMID.1 VAPPRES.1 S.VAP.PRES.l REF.INDEX I
(Meters) (Celsios) (Celsios) (Celsius) (Kq/e3) (Percent) (RN/Kg) (Millibr) IMillibar) (Kel.oN-2/3)
18,35 12.379 13.563 13.743 9.697E-03 09.74 7.86E-03 12.770 04.23 NO DATA

HEIGHT, Z2 POT.TEMP.2 VIRTEMP.2 V.POT.TEMP.2 ANS.HUMID.2 RELNHUMID.? SPEC.HUMID.2 VAP,PRES.2 S.VAPPRES.2 REE.INDFS 2
(Meters) (Celsus) (Celslus) (Celsius) (Kg/.3m) (Percent) (Kg/Kg) (Mollob (Ml.boar) (KelnM-2/3)
9.20 12.386 13.663 13.753 9.730E-03 89.40 7.SIE-03 12.818 14.337 NO DATA

• CONTINUED BELOW

PRINT DATE: it JUN 1980

RUN NUMBER: 7905042030 MARINE SURFACE LAYER DATA SAMPLING RATE (ALL CHANNELS): 6/Min
START TIME: 20:34:50 PST NRL MICROMETEOROLOGY DATA AVERAGING PERIOD 30 min
START DATE: 4 May 1979 (DAY 124) SAN NICOLAS ISLAND, CAL NOMENCLATURE: IlUPPER LEVEL, 2-LOWER LEVEL

f PROFILE CALCULATIONS BASED ON ABOVE OBSERVED AND CALCULATED VALUES (BUSINGER,1973):

FLUX PARAMETERS PROFILE SLOPES
STABIlITY (+UP,-DOWN) SCALING PARAMETERS PARTIAL DERIVATIVES (.=INCR.WITH HEIGHT)

DRAD.RICHARDSON NUMBER MOMENTUM FLUX FRICTION VELOCITY GENERAL FORM:DN/DZ GENERAL FORM:'N'SLOPE-
( -Stable,--Unsteble) (Nt/2) (Meters/ ec) INI-N2)I/CLn(Z/Z?). "LnZ'-PSI'-(LnZ-PSI))/
-0.039 AT GMH -3.50E-02 1.654E-01 (ZIZ2)l/21 (NI-N?)

GEOMETRIC MEAN HEIGHT HUMIDITY FLUX SCALING SPEC.HUMD. N=WIND SPEED (M/ec) N-WIND SPEED (M/sec)
(Meter) GMH=(Z1*Z?)l/2 (Kg/sec ll) (Kg/Kg) Z-HEIGHT (Meters) ZHEIGHT (M) Vert.Aols
12.99 142E-05 -6.81E-5 DWS/DZ= 2.83E-02 PSI=PSII

WS SLOPE= 2.38E 00
T/L AT GM. LAT HEAT FLUX
-0.047 (Watts/2) SCALING POT. TEMP. N-SPEC,HUHIDITY (Kg/Kg) N-SPEC.HUMIDITY (Kg/Kg)

3 .SOE I1 (Relin) ZHEIGHT (Meters) ZHEIGHT (M) Vert.Axts
Z/L AT 10 METERS -b. OISE-03 DSH/D7- -8.92E-06 P01=PS12
-0.036 SEN.HEAT FLOX SH SLOPE- -7.93E 03

(WetX tn/rn?)(.~.) NPO.EP.K.I n
Z/L AT ZI l.43E 00 ROUGHNESS LENGTH NPOTTEMP.(EeloonI NPOT.TEMP.IKelconI
-0.066 (Meters) ZHEIGHT (Meters) Z:HEIGHT (MI Vert.Ais

SKY AND SOLAR HEAT FLUX 6.625E-06 DPT/DZ- -8.92E-04 PSI-PS2
Z/L AT Z2 (Watts/.2) PTK SLOPE' -7,93E 01
-0.033 1.36E 01

DRAG COPE. AT 10 MFYERS N-LnTEMP.STRUC.rK.M-/3)
MONIN-OBUKHOV lENGTH TOTAL HEAT BUDGET FLUX (Iiensionles.( ZHEIGHT (M Vert Azs
(Meters) (watts/?) .133E-03 PSI-NONE
-2.775E 02 S01E SI CT2 SLOPE-NO DATA

PSII AT 71: 0.195309 BOWEN RATIO
PS1 AT I2 0.1087?4 (no units)
PSI2 AT ZI 0.123549 0.041
PSI2 AT Z? 0.067414

" GENERAL CONSTANTS: MISCELLANEOUS

VON KARMAN GRAVITATION PROFILE PROFILE BULK SULK
CONSTANT ACCELERATION TUR.PRANDTL TUR.SCHMIDT SEN HEAT MOISTURE AIR DENSITY
(No unotil (M/sec 2) NUMBER NUMBER TRAHSF.COEF. TRARSE.COEF. (Kg/n3
0.4 9.7959 0.74 0.74 0.92F-03 1.32E-03 1.2342

" GENERAL NOTEl: AIR SPECIFIC HEAT

Ac..re. lnta.ton .c.ceded for neasure ent of Profile Slope ond/or Partook Derivative. (Ilca./K Kel.)
Co.v.atoon eencted bp onoertltn of: 2.4170E 02

SRI-SH2 c/- .SRE-3 Kog/Kg. WATER LATHEAT VAP
PtKI-PTR /- .018 ReI. (IT ca.,/KRg)

5.9039E 05
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RU.N NUMBER: 7905042030 MARINE SURFACE LAYER PRINT DATE: I113J1N 1980
START TINME: 20:34:50 PST NRL MILKOMETEL30LDY DATA SAMPLING RATE (AIL CHANNELS): (Unton
S TART DATE: 4 may 1 979 (DAY 124) SAN NICOLAS ISLAND, CAL DATA AVERAGING PERIOD: 30 Min

" ESTIMATED MICRUMETEORLIIGICA. PARAMETERS AT TEN METERS:

AIR TEMP. WIND SPEED DEW POINT TEMP.STRUC. BAR.PRES. BUL K WT TEMP AIR-UT TIEP FLT-T TIMP VIK-WI TEMP V.PIY-WT TEMP
IC. IsIASI L(eter/,ec (K6&1s LEI.-2/131 (MIIt31dr LCelsius) (geomn (Ke' )n " (Kelvin) I Levn)

12.284 5.66 10.60 NO D ATA 1 0106.31 1 3.44 8 -1.164 -1 061 . 213 0,.1

HEIGHT POT.TEMP. VIR.TEMP. V.POTTEMP. ABO.HUMOD. REL.'HUMTID. SPEC HUMID. VAPPRE~s Vl yA PRIEY KEFINOES
(MetersL L(~is Cels uL LCI Ce j-s LKg/.31 LPer Cont (Eq/Kg) LlibO~S IMmL Itrs (9e1. M-213)

0.0 1.32 13.65 13.749 9.726E-0 09.4 7.879E-T 02.0)3 14.3,5b NO DAT

" BUL K AEROTYNAMIC CALCULATIONS BASED ON AB4OVE ESTIMATED VALUES AT TEN METERS LERIEHE ET AL,IP7RL:

INFEIRRED FLUX PAAMTFRS INFERRED INFERRED MEAN VERTICAL

....STABILITY OP,- DOWN) SCALING PARAMETERS VELOCITY CVARIANCE MISCELLANEOUS..

SMADRICHARESON NUMBER MOMENTUM FLUX FRICTION VELOCITY WITH LONG. VELOCITY AlT DE NSITY
IV=St ble,-UnstableL (Nt/nD) IMeters/secT (MeterD/seLDI LX/n

3
1

-0.209 AT 1MM -3.96E-02 t.79EO -3.I E-2 1 .2345

GEO0METRIC MEAN HEIGHT HUMIDITY FLUX SCALING SPEC.HJMID. WITH ABS. HUMIDITT AIR OPESIFOC HEAT

(Meter) GMH-LZIeZ2(I/2 (Mg/se *7) LKg/Kg) (Me ter Kg/sec rt3) I TcaO./Kg Eel.)
1 2.99 1.40E- 05 -69669E-05 I.475E-oz 2.417GE 0 2

Z/L AT 0MM LAT.HEAT ELUX SCALING POT.TERY. WITH POT.TEMPEKATURE WATER LAYHEAT VAP.
-0.234 (Watts/s2I (KI u in I (Met o er . se cT )I Tcl /K9I

3 .6E aI -4,2 14E-02 7.!551E- 03 5 .9037E OS
i/L AT 10 METERS
-lI18O !;EN.RHEAT FLIUS ROUGHNESS LENGTH VAP.PRESAT UT LEVEL

ILW 't S/tmYP)(Metie r ) (Mi l ba

MONIN-OBUKHOV LENGTH 9.43E 00 9 .I86E-06 15.476

-5. 552E a0 SK Y AND SOLAR HEAT FLUX D RAG COEF.AT TI METERS ARS.HUMID.AT UT LEVEL

I.36E 01 1. 003E-03 I,170E-02
TOTAL HEAT BUDGET EFlISl BAR.PREDAT WY LEVEL
(U4 ts/n2L (M il00ibar)

BOWEN RATIO
(no mun
0,259

- MEASUREMENT ER ROR ANALYSIS OF PARAMETERS LOOTED IN PERCENT MEAN ERROR AS COMPUTED FROM CONSTITUENT MEASUREMENT ACCURACIES.
TOP R OW ARE PROFILE ERROR VALVES AND BOTTOM ROW ARE BULK AERODYNAMIC E RROR VALUES. ALL VALUES ARE APPROXIMATE AND AREor-.

GRAD RICH, Z/L MOMENTUM LAT.HERY SEN.HEAT SK Y RAD. TOTAL HEAT BOWEN FRICTION SOCL.PEC SCLEPOT. ROUGH. DRAG
NO AT ORN AT I1 EM LUX FLUX F LUX FLUX FLU X RATIO VEILOC ITY HUMIDITY TEMP. L ENGTH 1:OEF.

227% 227% 155% 191% 191Z t0% 1345 3835 77% 114% 014% 97% 155%

177% 177% 46% 4R% 105% 10% 34X 153% 23% 71% 1218% 43% 40%

- CONTINUED BELOW

RUN NUMBER: 790504203:1 MARINE SURFACE LAYER PRINT DATE:1 It JUN 09RU
S TART T IME : 20:34:0 P. NRM) M ICROMETEOROLOGY DA TA S AMPLING RATE LALi- CHANNELS): 6/Mion
S TART DATE: 4 May 1979 (DAY 1241 SAN NICOLAS ISLAND, CAL DATA AVERAGING PERIOD: 30 Mon

* COMP OSITE PROFILE AND BULK AERODYNAMIC DERIVED PARAMETER VALUE WEIGHYFO AS A FUNCTION UF THE ABOVE RESPECTIVE MEASURIMENT tANRSR
WITH THE LOWER LIMIT OF THE CCRMESPONDING MEASUREMENT UNCERTAINTY INDICATES I N I T

FLUX PARAMETERS
STABI7LITY ( . wUP,..nTOWAL SCALING PARAMETERS

TRADRICHAROSON NUMBER MOMENTUM FLUX FRICTION VELOCITY
(T.StARDM,-Usto) (Nt/eDT0 (Meteto-/ser
-0113 4 1.2 1 ATI CMH -3.86E-2 I6,IE-U21 1.767F-0I 16.OE-U21

GE OMETRIC MEAN HEIGHT HUMIDITY FLIUS SCALING SPECRHID.
(Miet.r) GMH (LDOO2I/ 2 (Kg/sec, ")1 LK/Kg(
T2.99 I.46E-IS IR.O11-061 6,7",F-05 13.QP-05)

Z/L AT GMH LATHERYT FLUX SCALING POTETEMP,
-0.1 52 10 .021 (W.tls/il) (Keo I nIT

IL AT 10 METER 936F0 PO-1 236 0 2oO2-0. 117 to1.021 SEN.HEAT FLUX R OUGHNESS LENCTN
(W ...... 2' (Met.ers)

MONIN-OBURNOV LENGTH .60E II IIELUXIl 9A401E-0, I6.IE-1Tl
Meter I)
-A.54RE 01 SKY AND SOLAR HEAT FLUX DRAG COEF.AT 10 METERS

(Wajtts/ m2) (Met ers)
1.36E Of 12.IE.O11l O..Ic-U3 IMICE-DAT

TOTAL HEAT BU(DGET FLUX
(Wet I t s/ 2)
5.7R F a I ITI.EXII)

BOWEN RUTITO

0.196 TO.0SRI

" DIFFERENCE BETWEEN THE PROFILE AND BULK AERODYNAM IC DERI VED PARAMETER VAL UES AS COM PUTEID VITA THE STANDARD DEVIATION FROM IIIHLR TM.
ARORE WEIGHTED COMPOSITE VALUE OR MEASUREMENT )NCERTAINTY VALUE (WH IE E VER ABSOLUTE VALUE IS LARGER). ALL VAL ILES AREI
ifSTED IN1 PERCENT DIFFERENCE AND ARE "o-

GRAD.RICH. Z/L MOMENTUM LATREFAT SENNE'AT SKY MAD. TOTAL HEAT BOWER FRICTION SCL.OPEC SCL.POT ROUGH5 ORAL

Mo At 0MM At tam FL UX FLUX FLUX ELUS F IT RATIOD VEILOC ITY HUMIDITY TEMP. L EtR.YH iOE

64? 62% 4% 2% 63% 15 10% 60% 3% 15 755% '

" ENDOF rATA NUN 227



MARINE SURFACE LAYER MICRUMETEOROLO ICAL EXPERIMENT

NAVAL RESEARCH LABORATORY
ATRMO(LPHEMIE PH4YSICS BRANCH

MARINE AT MOSPHErIC RESEARCH STATION
SAN NICOLAS ISLANHD ,C ALIFORNIA

.. 0 MICROMETEORLOGICAL DATA. ..

RUON NU MBER: 7905042100 PRINI DATE. 11IOR (960
STFAR T T IME. 21: 5 :11 POT DATA SAMPL ING RATE LALL CHANNELS). 6-911:
EN"D TIME: 21:35:20 PH9 DATA AVERAG ING P ER IOD : 350 "
START DA TE: 4 Ma. 19 7Y (DAY 124) NOM1E NCLA TURE: I UPPER LEVEL, -i TACO LEVEL

aANALOG CHANNEL RAW DATA (AVERAGE VIC):1
No-11 No0.01 No.02 No.03 No.14 N-"1 No.'6 No1NoC NcC
VOT.REE.A TEMPSTRUC,1 TEAP.STRUC.O DEW POINTI DEFW POIT WIND SPEEDIF WIND SPEED? EoAR.P((ES 2 480 ROIL LINC Ilk

0.1 .000 I 00I 5.196 5.202 26 17 2 533 5.07295 -TOY 594)

No.1 No.1" No.12 No.13 N,.14 NoT> Molt. Nol17
BUL K WT TEMP AC FREQUENCY AC VOL TAGE MANUAL FLAG ZERO REE. SPARE A SPARS VOL T EEL
3.781 3.833 2.504 0.011F 0 . 01 aI) DOI 0aI I, PT!

-DIGITAL CHANNEL RAW DATA (AVERIAGE): ESCAR.PMENT DATA,.FIELD.CALIBIRATIOIN AND WIND SPEED ESCARPMENT IGARELTI 0oC

No. No. UPWIND NEAR UPWIND LAND DPIFCAL DPFCAL WYECAL WSTEC LCT
AI R TEMP.) AIR TEMP.? HEIGHT/LENGTH PATH(Metr) cVits (Solo) (Vols Cof 1(o)
1411 123691 1421 124558 0.183_ 109 - 0.a09 0.00 T ITO .LV 0 9Y2

- SYSTEM fiOUSEKEEPING PARAMETERS TRANSLATED INTO ENGINEERING UNITS:

%."'AL FLAG ERROR COUNT DATAsBASE VYLT.REF.SEV VOLT.REF.DTV ZERO REE.DEV ACL GT. FLUX ACO fYEQ.E ,.j, APC V:<LA' F A.(Fj LC

(NtI - (No .scans (tS NoscLans A(Noa..005V)SIN Bo.).005V) LNo.(.00201 (No )5v) (ISN LH, 'Ho
U 18 I I 0 0 I 0 >9 93

IF OB-SERVED MICHOMKTEOROLOGICAL PARAMETERS (INCLUDING THE ABOVE CAL. AND ESCA,, 'T CORRECTIONS) TRANSLSTI: INTO CNCT/CERIOC UNITS

AIR TEMP.I WINDRSPEEDI DEW PINTL TEHP.STEUC.1 WIND DI., BAR.PRES.) SKY -300I WE,1 AT I W Ml A ll TEYP
(elsos) (er/e) (Celsus lKel' oM-2/31 (Deg True) (hillo ba r LWtt "m 2 :Col o I '.
12.369 5.06 10.65 NOI DATA 316.4 TDIO.36 I.37E TI T3 42(8 28552

AIR TEMP.? WINDSPEED? DEW POINsT? TEMP.STROC.? TIDEeTABLE BAR.PRES.?
(CeioL (eten/ se_ (Celsos (KnD' xoR-2/3) (Mete AOL) (HilloI Uo"
12.456 4.81 11.68 NO DATA 0 .00 1016.45

o CALCULATED MICROMETEHG L0G I CAL PARAMETERS:

SELOZI POT.TEMP.) YIR.TEMP S.POT.TEHP.I ABS.HUMID.1 RELNUMIBD.) SPEC.HU.MID.I VAP.PEES.I S.VAP .POLSl SE)lG -ELL/i(Metes) (Cel s L (Ce1 stoIs ( I ~sos (Kg/m3L (Percent) (Kg/Sqlllt .'i I'LL~r Mu,~: :YTo,3
1.5 12.549 13.741 13.921 9.746E-03 89.24 7.905E-0 12.043I 14.39 00ITA'

HEIGHT, Z2 POT.TEMP.? VIR.TEMP.? S.POT.TEMP.2 ABS.HUAID.2 EEL.HGMIB.2 0PEC,NGUMII.2 VAP PRES. S.VAP F'RES 2E SE.N
(Me ters) LCelsius) (Celsius) (Celsios) Kg/ 3) (Prcnt Rg /Kq I <M I b eo: I:I~bea r N
9.25 2.546 (2.832 13.922 9.777E-3 80.94 7.924E-U3 1299 (4.09 Nl LATA

o CONTINUED BELOW

PRINT BATE : 1) J09 190
RUN NUMBERI 7905042100 MAR INE SURFACE LATER DAT A S AMPLING RATE TALL CI:ANNELSY 1-,'MoI
START TIME: 21: 5:10 POT NAL MICROMETEOROLOGY DATA AVERA GING PEFRIO0D: 3T M_
ST ART DATE: 4 Map 1979 (DAT 124) SAN NICOLAS ISLAND, CAL NOMENMCLATURE: 1 UPPER LEVEL, ?' TACTWE I ECU.i

" PROFILE CALCULATIONS BASED ON ABOVE OBSERVED AND CALCULATED VALUES )BUSINGER,19731:

PLUS PARAME TERS FETEFILE SL (FPEE

STABILITY )c.UP,- DOWN) SCALING PARAMETERS PARTIAL DERIVATIVFS 1.oiCR WITk MLO

ORAD.RICHARDSON NUMER MENU FLXFRICTION VELOCITY GENERAL'POEM:DN/DM-, CENESA, 5351 N S:I' E
(oStble,-.Snstabl I LNn/n2) (Metr/S ee) IfNI-N211/ILO(Z)/020 I:L " T1 1ll,. ? EIY

-0.041 AT GMH -3.34E-2 I1,644E-4 IZ211/21 (NI -/

GEOMETRIC MEAN HEIGHT HUMIDITT FLUX SCALING SPEC.HURD. N"VWINT SPED~ IM/-),o N sIoT S"T(C
(Metr) MH=ZIoZ2(I/2 (K/sec tO) (Kg/Kg ZHEIGO)T (Met Z-H SOT 0 ''rl Ao

12.99 17.19E-O5 -6.844E-05 /T? 7/ 02 EP II

T/L AT GMH iIT .HEAT FLUX "5SU, -4F0

-0.049 (Wtts/MO) SCALING)POT. TEMP. N:SPEC.HUMIDITY IKg/X
5

1 N SPECMI59915;1T~ "Iog'l
3,43'E II (Rlu)HEIGHT (Mete- Z CEIGS I 0) Vor Oo-

OIL AT 10 METERS -6.844iE-03 DBOA/I7- -0.92E-06 FT S I7
-0. a 3 SE N.HEAT ELUXO S L . cE 5317 'r -

(Wait E/M2)
Z/C AT Z1 1.40E 00 ROUGHNESS LENGTH N-FOT TEMP.(I -)coo SHOT ( Fol (cc c

-1. 71IMeTers) Z HE IGH T (Met I:ol:-et*
0

,
SKY AND SOLAR HEAT FU AE-RDPT/DZ- 8192E T4 MI LET

Z/L AT 22 (Watts/o?) : 7, f 111L T
-0.0a35 1.7 K SI1

DRAG 10FF. AT 11 METERS <E: 5G, o 3

M0NIN-OBLURHOV LENGTH TOTAL- HEAT BUDGET FLUX IDnnsoles (GO IS:. "r tL,

(Meter"s ) (Watts/mlOT 1'549c-11'ON
2.E261E SO 4 .9"4E TI CT L UOt I AO,.

P911 AT 71: 203 BOWEN RATIO

Pil AT 72- 14111 (SE units
r812 AT 21 -01294 'a 0.041

PSlO AT Z2- 0.071M96

GENER:ACOTANTO:O0CL:OEK

SON EARMAN GRAVITATION PROFILE PROFILE BUL K BULKX
CONSTANT AC CELERATION TUR.PRANDTL TUR.SCHMIBT SEN HEAT MO ISTUREol1)010
(No o nots) (H/sec 2) NUMBER NUMBER TRANTE.C)EF. TRANSE.COEF000
a.4 9 .795 9 1.74 0.74 I.9 2E-03 I1.32E-03I

oGENMERAL NOTE') AliHII ,A

Accoracy moialneoeddFo easurement of Profile Sloe. and/or Partial Broto lo qO.
Cos.Pott cyoted p otton of: . ATT

SHI-SHO- 0/- .161-3 Mg/Kg. W.T'IR LOAT HEAT VAP

T K I-PTI(2-5 e(TF Il, K

oCONTINUED ON NEST PAGE 228



RUN NUMBER: ?7YU%4200 MARINE SURFACE LAYER PRINT DATE: TI SUN 1980

1AR, TI ME 2) 1 5 P ;' NR MICOMETEIIROLOGY DATA SAMPLING RATE (ALL CHANNELS)i 6/Mmn

START DATE: . Mv (9/V DAY 1,41 SAN NICOLAS ISLAND, CAL DATA AVERAGING PERIOD: 30 MItn

ESTIMATED MILRUFI 11lIO)(ICAI PARAMLIES AT IN METERSI

AIR (EMP WIND SPUID DEW POINT TEMP.STRUC BAXPRE. BULK NT TEMP AIR-WT TEMP POT-NT TEMP VIR-UT TFMP V.POT-WT TEMP

ICXZR,.l IMMrr/gncl )EnIFiI lKeI.UM-2/3( (MlloterP (Celus (Kelvn) (Kel l ) (Ke mn) (Keluin)

12,445 4 84 (TAP NO DATA 1116.36 13.42$ -0.983 -0.895 0,392 a.491

Hr(((IlT Pt)T.TEMP VIR IEMP UPOTTEMP, A1S.HUMID, RELNHUMID. SPEC.I4UM1D. VAP.PRE5. S.VAP.PRES. REF.ENDEX

(Metersl (Cv .i ) ( (Cel1-) (Celsius) (Kg/l3) (Perc.tI NK/K) IIIiB IbWs (MillibWsI) (YeI.iM-2/3l

II O0 . 14 3 ($3 A 3.919 9.774E-03 88.98 7.921E-03 12.882 14.479 NO DATA

*tlI K ACRIIDYNAMIC CALL/I ATIUNS FIASTO UN ABOVF ESTIMATED VALUES AT TEN METERS (FRIENE ET AL, 978)

INFXRRE FLUX PARAMETERS INFERRED INFERRED MEAN VERTICAL

STAILITY (=UP, --DOWN) SCALING PARAMETERS VELOCITY COVARZANCE MtSCELLANEOUS

tHAT RICHAIDSXN NUMlk MtUMENTUM FLUX FRICTION VELOCITY WITH LONG. VELOCITY AIR DENSITY

I.-Stmble, -- "It.LX (Nt/2) Ie(ers/.ecl IMeter2/sec l (K2/13)
209 AT GR "2,74E-I2 1.491E-01 -2.224E-02 1.2338

L111,MERT1 MFAN HEIG'HT HUMIDITY FLUX SCALING SPEC.HUMID. WITH ABS. HUMIDITY AIR SPECIFIC HEAT

(Mter) GMH-'ZI.Z.1/ (Eq/get I2' (Sg/Kg) (Meter KI/sIc ) (ITcM./K Kel.)

12199 I.2?E- I5 -6.648E-05 1.223E-05 2.4171E 02

Z/L AT GMH LATNHFAT FLUX SCALING POTTEMP, WITH POT.TEMPERATURE WATER LAT.HEAT VAP.

-0 319 (W tts/M2) (Kelvin) (Meter /Kse) (ITCal./Kg)

3.02F 01 -3,984E-02 5.941E-03 5.9028E 05

Z'L AT tX MEIIR'
u.246 S(N.HEAT FIUX ROUGHNESS LENGTH VAP.PRESAT NT LEVEL

(WItt/M 2( 1Meters) (MIIII I

MONIN-OBUKHOV LENGTH 7.4E 00 3,276E-06 15.459

IMeter I
-4069E 01 SKY AND SOLAR HFAT FLUX DRAG COEF.AT 10 METERS ABS.HUMID.AT WT LEVEL

(Sat PlN?) "I.i .FsTiless) 9Rg/.3)

I,37E IT 9.494E-14 I.169E-02

TOTAL HEXT BUDGET FLIX BAR.PRES.AT IT LEVEL

(Watts/ M2 (Millibr)

5.13F 07 1017.56

BOWEN RATIO
Ino units)

0. 245

MIASUREMENT ERROR ANALYSIS OF PARAMETERS LISTED IN PERCENT MEAN ERROR AS COMPUTED FROM CONSTITUENT MEASUREMENT ACCURACIES.

TOP ROW ARE PROFILE ERROR VALUES AND BOTTOM ROW ARE BULK AERODYNAMIC ERROR VALUES. ALL VALUES ARE APPROXIMATE AND ARE "tr-"

GRAD.RICH Z/L MUMrNTIJM LAT.HEAT SEN.HEAT SKY RAD. TOTAL HEAT BOWEN FRICTION SCL.SPEC SCL.POT. ROUGH. DRAG

NOAT CMN AT IOM F LUX FLUX FLUX FLUX FLUX RATIO VELOCITY HUMIDITY TEMP. LENGTH rOEF

212% 212% 138% 182% 192% lIx 127% 365% 69% 1132 113% 892 t38S

196% 186% 46% 49% (14% Ia 33X 163% 23% 72% 137Z 431 40%

* CONTINUED BFLOW

RUN NUMBER 7950T4210 MARINE SURFACE LAYER PRINT DATEt II JUN 1980

IART TIME. 2) 10 p IT MRI MICROMETEOROLDGY DATA SAMPLING RATE (ALL CHANNELS): b/Mit
START DATE. 4 May 1979 (DAY 14) SAN NICOLAS ISLAND, CAL DATA AVERAGING PERIOD: 30 Mitn

IIIMPTIAT PR13F N E ANY BilIK AFRODYNAMIC DERIVED PARAMETER VALUE WEIGHTED AS A FUNCTION OF THE ABOU- RESPECTIVE MEASUREMENT ERRORS

WITH THE LOWER LIMIT OF TlF CORRESPONDING MEASUREMINT UNCERTAINTY INDICATED IN I 1,

FLUX PARAMETFRS

STAIlTY I-UP,-'DOWN, SCALING PARAMETERS

rRAD.R.RIHARDIOR NMBEf MOMENTUM FLUX FRICTION VELOCITY

I-Sbtabl , IFnstbI T) FNt/ ) (Meter/secl

1772 10.0?) AT GMH -2.89F-02 (6,0E-021 I.529E-01 16.TE-02I

GTIK)(FTRTC MEAN HEIGHT HUmIDITY FIUX SCALING SPECHNUMIO.
Meter) ;MN=IIeU, I/? IKq/.ec nI (R9/Kg)

12.99 (.('E-5 (R.OF-I6) -6.724E-05 T3.lE-057

Z/L AT GMH LAT,HEAT FLUX SCALING POTTEMP.

Q. 9Y1 Io 1WattR/,Z (elin)

SITE It I?.OEuOII -2 174E-02 12.E-021
//L (It (5 METreS

- (49 1o.0?) SENHEAT FLUX ROUGHNESS LENGTH

('.W ts/ M2I (MVtprgX
MUNIN-OUHOV LENGTH 5.IT It o 3,oE+SOT 4112E-T6 16.RE-I5S
(Meter t

-6,732E 07 SKY AND SOLAR HFAT FL.UX DRAG COFF.AT 10 METERS
INcttIll21 (Meters)

I 37E 01 (2IE.OOII 2.84E-A 14IE-04)

TOTAL HEAT RJlDGE FLUX

!.09( II ITOFiOl

ITOWEN RAI (U

o,182 (I I, Q0O

* IF fFRINI;E BIWEKN THE pRO ILF AND BULK ARRODYNAM;C DERIVED PARAMETER VALUES AS COMPUTED VIA THE STANDARD DEVIATION FROM EITHER THE

Al(-01 WEII.WIY, IOMPTISOT VAIIF O(R IFARIRFMPNT NCFRIAINIT VAlVE (WHICH EVER ABSOtUTE VALUE IS LARGER). ALL VALUES ARE

I T';TXX IN PYRENO DIFFERfNC.F AND ARE "o-":

IRAI MIItI //I MOMENTUM IA) HEAT REN.HEAT SKY RAD. TOTAL HEAT BOWEN FRICTION SCL.SPEC SCL.POT. ROUGH. DRAG

'0l AT 1599 AT IO lUX ItFly F(LUX FlUX FLUS RATIO VELOCITy HUMIDITY TEMP. LENGTH I OEF

1;'T 70% tX FI 60% 0% 2% 60% 6% 1 76Z 2 T%

.EN, 0. DATA 1M. 229



MARINE SURFACE LAYER MICROMETEORULOGICAL EXPER!MENT

NAVAL RESEARCH LABORATORY
ATMOSPHERIC PHYSICS BRANCH

MARINE ATMOSPHERIC RESEARCH STATION
SAN NICOLAS ISLAND, CALIFORNIA

* . . MICROMETEOROLOGICAL DATA . . * .

RUN NUMBER: 7905042130 PRINT DATE; 11 JUN 1980

START TIME: 21:35130 P30 DATA SAMPLING RATE (ALL CHANNELS): 6/Min
END TIME: 22: 5:40 PST DATA AVERAGING PERIOD; 30 Min
START DATE: 4 Pay 1979 (DAY 124) NOMENCLATURE: I=UPPER LEVEL, 2LOWER LEVEL

ANALOG CHANNEL RAW DATA (AVERAGE VDC):

No.00 NO.01 No.02 No.03 NO.04 No.05 No.06 NO.07 No.08 NO.09
VOLT.REF,A TEMP.STRIC.1 TEMP.STRUC.2 DEW POINTI DEW POINT2 WIND SPEEDI WIND SPEED2 BAR.PRES.2 SEY AD. WIND DIR.

6.205 0.000 0.001 5.200 5.214 2.644 2.564 5,014 -0.098 5.145

No. No.lt NO.12 No.13 No.14 No,15 No.16 No.17
RULK WT TEMP AC FREQUENCY AC VOtTAGE MANUAL FLAG ZERO REF. SPARE A SPARE B VOLTREE.B

3.765 3,830 2.505 0.001 0.001 0.1 0.001 6.20%

DIGITAL CHANNEL RAW DATA (AVERAGE). ESCARPMENT DATA, FIELD CALIBRATION AND WIND SPEED ESCARPMENT CORRECTIONS:

No.t No.2 UPWIND NEAR UPWIND LAND DPIFCAL DP2FCAL WTBFCAL WSIEC WS2EC
AIR TEMP. AIR TEMP.7 HEIGHT/LENGTH PATH(Meters) (Volts) (Volts) (Volts) (Coeff.) (Coef.)
1411 124165 1421 125039 0.183 113 -0.109 0.04D 0.000 0.992 0.952

o SYSTEM HOUSEKEEPING PARAMETERS TRANSLATED INTO ENGINEERING UNITS:

MANUAL FLAG ERROR COUNT DATA BASE VOLT.REF.DEV VOLT.REF.DEV ZERO REF.DEV AC VOLT t' .. AC FREQ.FLUX AC VOLTAGE AC FREQUENCY
(Noscas) (No.'cans) (No.scns) A(No.I.I0SV) B(No.).05V) (No.>.OOV) (No )SV (No.IHz) (VAC) (Ho)

a I80 0 V0 0 115.0 59.83

* GBSFRVED MICROMETEOROLOGICAL PARAMETERS (INCLUDING THE ABOVE CAL. AND ESCARPMENT CORRECTIONS) TRANSLATED INTO ENGINEERING UNITS:

AIR TEMP.I WIND SPEEDI DEW POINTI TEMP.STRUC.1 WIND DIR. BAR.PRES.I SKY 8AD. BULK WT TEMP MEAN AIR TEMP
(Celsius) (Meter/sec) (Celsius) (Kel.oM-2/3) (Ds.Tre) (Millibar) (Watt/m) (Celsius) (Kelocn)
12,417 5.11 10.73 NO DATA 319.9 1015.12 1.37E 1 13.413 O85. 0

AIR TEMP.2 WIND SPEED2 DEW POINTO TEMP.STRUC.2 TIDE TABLE BAR.PRES.2
(Celsius) (Meter/sec) (Celsius) (Kel..M-2/3) (oMeter MS.) (NzIlibar)
12.504 4.87 10.76 NO DATA -0.05 161.22

o CALCULATED MICROMETEOROLOUICAL PARAMETERS:

HEIGHT, Z1 POT.TEMP.I VIR.TEPP.1 V.POT.TEMP.I ABS.HUMID.I REL.HUMID.I SPEC.HUMID.I VAP.PRES.I S.VAP.PRES.I REF.INDEX I
(Meters) (Celsius) (Celsius) (Celsius) )Kg/m3) (Percent) (Kg/Kg) (Millibar) (Millibar) (Kel.oM-2/3)
18.25 :2.596 13.797 13.977 9.797E-03 89.46 7.950E-13 12.912 14.434 NO DATA

HEIGHT, 2 POT.TEMP.2 VIR.TEMP.O V.POT.TEMP.2 ASS.HUMID.2 REL.HUMID.2 SPEC.HUMID.2 VAP.PRES.2 S.VAP.PRES.2 REF.INDEX 2
(Meters) (Celsius) (Celsius) (Celsius) (Kg/m3) (Percent) (Kq/Kg) (Mullbar) (Millibar) (KeI.xM-2/3)
9.20 12.594 13.87 13.977 9.822E-03 89.11 7.964E-03 12.949 14.532 NO DATA

0 CONTINUED BELOW

PRINT DATE: 1) JUN 1980
RUN NUMBER: 7905042130 MARINE SURFACE LAYER DATA SAMPLING RATE (ALL CHANNELS); 6/Min
START TIME: 21:35:30 POT NRL MICROMETEOROLOGY DATA AVERAGING PERIOD: 30 Hin
START DATE: 4 May 1979 (DAY 124) SAN NICOLAS ISLAND, CAL NOMENCLATURE: IUPPER LEVEL, 2-LOWER LEVEL

o PROFILE CALCULATIONS BASED ON ABOVE OBSERVED AND CALCULATED VALUES (BUSINGER,1973):

FLUX PARAMETERS PROFILE SLOPES
STAPItITY (.UP, -DOWN) SCALING PARAMETER- PARTIAL DERIVATIVES (uINCARWITH HEIGHT)

RAD.HICHARDSON NUMBER MOMFNTUM FLUX FRICTION VELOCITY GENERAL FORM:DN/DZ GENERAL FORM:'N'SLOPE-
. S' abl ,=ntbleI (N'/ .2) (Metes e T(NI-_N2)]/tLn(Z1/Z2)- [tLnZ1-PSI)-(LnZ2-P SI)"I

-0,044 AT CNH -3 12E-02 1.59ZE-01 (Zt.Z2)1/ 2 (NI-NO)

GEOMETRIC MEAN HEIGHT HUMIDITY FLUX SCALING SPEC.HUND, NWIND SPEED (N/set) N:WIND SPEED (N/ec)
(Meter) GMH)(ZI2)1/2 (Kq/se: N2) (Kq/Kg ZHEIGHT (Meters) ZHEIGHT (N) Vert.Auis
12.99 1.35E-05 -6.SNTE-05 DWS/DZ- 2.64E-S0 P-SI5S1

WS SLOPE- 2.51E R0
Z/L AT GMM LAT HEAT FLUX
-0.053 (Watts/MO) SCALING POT. TEMP. N:SPEC.HUMIDITY (K/K) N-SPEC.HUMIDITY (Eg/Eg)

3.34E 01 (Kelin) ZHEIGHT (Meters) ZHNEGNT (N) Vert.A.is
Z/L AT 10 METERS -6.881E-R3 DSH/DZ- -R.92E-06 PSI-PSI2
-0. 041 SEN HEAT F(.((X SN SLOPE- -7.86E 03

(Watts/2)
Z/L AT It 1.37E 00 ROUGHNESS LENGTH N:POT.TEMP,(Keluin) N:POT.TEMP.(Kelson)
-0.D71 (Meters) Z-HEIGHT (Meters) ZHEIGHT (M) Vort.A.is

SKY AND SOLAR HEAT FLUX 4.841E-06 DPT/DZ -8.92E-04 PSI-PS2
2/L AT Z2 (Watts/;2) PTK SLOPE- -7.RAE 01
-0.038 1.37E RI

DRAG COEF. AT 10 METERS N-LnTEMP.STRUC.(RXN-2/3)
MONIN-OBURHOV LENGTH TOTAL HEAT BUDGFT FLUX (Olnensionless) ZHEIGHT (N) Vert.Aois
(Meters (Watts/M2) 1.413E-03 PSI NONE
-2 432E ZX 4,84E 01 C12 SLOPE-NO DATA

PSII AT 710 0.217119 BOWEN RATIO
PSIl AT Z2- 0.122061 (no units)
PSI2 AT Zl a 1.37943 0.041
PS12 AT 22- 0.075942

" GENERAL CONSTANTS MISCELLANEOUS

VON RARMAN GRAVITATION PROFILE PROFILE BLK BULK
CONSTANT ACCEI ERATION TURPRANDTL TUR.SCHMIDT SEN HEAT MOISTURE AIR DENSITY
(No onits) (N/sec 2) NUMBER NUMBER TRANTF.COEF. TRANSF.COEF. )Rq/ea)

0.4 9.7959 0.74 0.74 0.92E-03 1.32E-03 1 330

* GENERAL NOTFq: AIR SPECIFIC HEAT

Accuracy Mttafuon eoceeded for neeereeent of Profile Slope end/or Partial Derooatioe. )ITc"I/Rq Re)
C.spotetion eoecoted by insertion of: 24172E 12

SHI-SH2- I- ,.0E-3 Eq/Eq. WATER LAT NEAT VAP
PTKI-PTEO- 0/- ,Oe Eel. (0I0l oK

S 90275L IS

*. A CONTINUE ON MXI PAGE 230



RUN NUMBER: 7905042130 MARINE SURFACE LAYER PRINT DATE, I1 SUN 1980
START TIME: 21:35.30 PST NRL MICROMETEOROLOGY DATA SAMPLING RATE (ALL CHANNELS): 6/M-i
START DATE 4 Map 1979 (DAY 224) SAN NICOLAS ISLAND, CAL DATA AVERAGING PERIOD: 30 Min

5 ESTIMATED MICROMETEOROLOGICAL PARAMETERS AT TEN METERS,

AIR TEMP. WIND SPEED DEW POINT TEMP.TNUC. BAR.PRES. BULK WT TEMP AIR-UT TEMP POT-WT TEMP VIR-ST TEMP V,POT-WT TEMP
(Celsius) (Meter/sec) (Celsius) IEeX.IM-2/3) (Millibar) (Celsius) (Kelvin) (Kelvin) (Kelvin) (Kelvin)
12.493 4.90 t0.76 NO DATA 1016.13 13.413 -0.920 -0.822 0.463 0.561

HEIGHT POT.TEMP. VIR.TEMP. V.POT.TEMP. ARS.HUMID. RELNHUMID. SPEC.HUMID. VAP.PRES. SVAPPRES. REF.INDEX
(Meters) (Celsius) (Celsius) (Celsius) IKq/n3) (Percent) (K9/Eg) (M'l1bars) (Millibars) Kel.xM-2/3)
10.00 12.591 13.R76 13.974 9.820E-03 89.15 7.962E-03 12.945 14.521 HG DATA

* BULK AERODYNAMIC CALCULATIONS BASED ON ABOVE ESTIMATED VALUES AT TEN METERS (FRIEHE ET AL,1978):

INFERRED FLUX PARAMETERS INFERRED INFERRED MEAN VERTICAL
STAR ILITY DUP,-DOWN) SCALING PARAMETERS VELOCITY COVARIANCE MISCELLANEOUS

GRAD.RICHARDSON NUMBER MOMENTUM FLUX FRICTION VELOCITY WITH LONG. VELOCITY AIR DENSITY
(+Stable.,--Unstable) (Nt/.) (Meters/see) (Meter2/sec2) (K/s3)
-0.265 AT GMH -2.82E-02 1I513E-01 -2.219E-02 1.2333

GEOMETRIC MEAN HEIGHT HUMIDITY FLUX SCALING SPEC.HUMID. WITH ASS. HUMIDITY AIR SPECIFIC HEAT
(Meter) GMH-(ZICZO)1/2 (K/sec n2) (K/KRg) (Meter K/sec .3) (ITcaX./Kg Kel.)
12.99 1.2.E-0S -6.429E-05 1.200E-05 2.4172E 02

Z/L AT GNH LAT.HEAT FLUX SCALING POT.TEMP. WITH POT.TEMPERATURE WATER LAT.HEAT VAP.
-0.294 (Satts/M2) (Kelvin) (Meter Kel./se) (ITca1./K)

2.96E SI -3.770E-52 5.704E-03 5.9025E 05
Z/L AT 10 METERS
-0.226 SFN.HEAT FLUX ROUGHNESS LENGTH VAP.PRES.AT ST LEVEL

(Watts/.2) (Meters) (Millibar)
MONIN-ORUKHOV LENGTH 7.12E 0 3.5SE-06 15.440
(Meters)
-4.426E 01 SKY AND SOLAR HEAT FLUX DRAG COEF.AT 10 METERS ABS.HUMID.AT ST LEVEL

Watts/n2) (DiU.ensionle.s) (Eq/3)
1.37E R1 9.534E-04 1.167E-02

TOTAL HEAT BUDGET FLUX BAR.PRES.AT ST LEVEL
(Watts/n2) (Millibar)
5.04E 01 1017.33

BOSWEN RATIO
(no units)
0.24a

" MEASUREMENT ERROR ANALYSIS OF PARAMETERS LISTED IN PERCENT MEAN ERROR AS COMPUTED FROM CONSTITUENT MEASUREMENT ACCURACIES.
TOP ROW ARE PROFILE ERROR VALUES AND BOTTOM ROW ARE BULK AERODYNAMIC ERROR VALUES. ALL VALUES ARE APPROXIMATE AND ARE *+r-':

GRAD.RICH. Z/L MOMENTUM LAT.NEAT SEN.HEAT SKY BAD. TOTAL HEAT RUWEN FRICTION SCL.SPEC SCL.POT. ROUGH. DRAG
NO.AT GAH AT ION FLUX FLUX FLUX FLUX FLUX RATIO VELOCITY HUMIDITY TEMP. LENGTH COEF.

219% 21Z 1461 187X 187% 10% 129% 373% 73% 114Z 114% 93% 146X

191z 191% 46Z 50% 119% 10% 34% 10 23Z 73Z 142% 43X 40%

" CONTINUED BELOW

RUN NUMBER: 7903042130 MARINE SURFACE LAYER PRINT DATE: 11 JUN 1980
START TIME: 21.35:30 PST NRL MICROMETEOROLOGY DATA SAMPLING RATE (ALL CHANNELS): 6/Mit
START DATE: 4 May 1979 (DAY 124) SAN NICOLAS ISLAND, CAL DATA AVERAGING PERIOD 30 Mit

" COMPOSITE PROFILE AND BULK AERODYNAMIC DERIVED PARAMETER VALUE WEIGHTED AS A FUNCTION OF THE ABOVE RESPECTIVE MEASUREMENT ERRORS
WITH THE LOWER LIMIT OF THE CORRESPONDING MEASUREMENT UNCERTAINTY INDICATED IN 1 1:

FLUX PARAMETEN$
STABILITY )-UP.--DON) SCALING PARAMETERS

GRAD.RICHARDSON NUMBER MOMENTUM FLUX FRICTION VELOCITY
()*Sable,-Unstable) (Nt/nO) (Meters/sic)
-al [6, 0.021 AT CN -2.90E-02 16.SE-021 1.532E-01 16.RE-021

GEOMETRIC MEAN HEIGHT HUMIDITY FLUX SCALING SPFC.HUHID.
(Meter) GCM-(ZICZO)1/2 (Kg/sec *2) (K"/E

R )
12.99 I.23E-R5 (C.OE-061 -1.6.5E-.1 13.IE-051

Z/L AT CNM LAT'HEAT FLUX SCALING POTTEMP.
-0.181 10.021 (W.tisim2) (Kelin)

3.04E 0 12.E01] -2.060E-02 (2.0E-021
Z/L AT 10 METERS
-0.140 10.021 SEN.HEAT FLUX ROUGHNESS LENGTH

(WattS/M2) (Meters)
MONIN-OBUKHOS LENGTH 4.R15 IS I'.RF400] 3.979E-.1 16.EE-051
(Meters)
-7-161E RI SY AND SOLAR HEAT FLUX DRAG COEF.AT 10 METERS

(Watts/n2) (Meters)
1.37E 01 l2.0E+Sl] .1S3E-03 14.SE-041

TOTAL HEAT BUDGET FLUX
(Watt s/.2)
5.0E SI 13.RE OII

BOSEN RATIO
(e units)
0.178 10.081

DIFFERENCE BETWEEN THE PROFILE AND BULK AERODYNAMIC DERIVED PARAMETER VALUER AS COMPUTED VIA THE STANDARD DEVIATION FROM EITHER THE
ABOVE WEIGHTED COMPOSITE VALUE OR MEASUREMENT UNCERTAINTY VALUE (WHICH EVER ABSOLUTE VALUE IS LARGER). ALL VALUES ARE
LISTED IN PERCENT DIFFERENCE AND ARE -*or-:,

GRAD.RICH. Z/L MOMENTUM LAT.HEAT SEN.EAT Sky RAD. TOTAL HEAT ROSEN FRICTION RCL.SPEC SCLEPOT. ROUGH. DRAG
NO.AT GNH AT IOM FLUX FLUX FLUX FLUX FLUX RATIO VELOCITY HUMIDITY TEMP. LENGTH COEF.

692 642 3% 7% 602 52 2 60% 3Z 4% 75% 1z 25%

END W "!TA ROM 231



MAR INE SURF ACFI LA Y It MI CROfIOFTIFROL ICAL EXPERI MENTI

NAV'AL RE' FART/ LAI:ORAT ORV
AT MOSPHIo' I IC P HY ICY NIRANCH

MARiNE A1STISPN"FRiC RESP ARCH STATION
VAN N10/SLAS II 80, CFO PNIO

S f1' CRUMFI FORT.OGICAL DATA A . . .

0,F1- 0 0tF4/0.'(1O FAINT DATE: I1 JUN 1980
:1.0F IoP. 2: t~liI'L IA SAP ING RI (ALL IILS): 6/MiS

F~~~~ In 20,.0FDAA AEGING PERIOD 30 Rif
Fo AIL 4 MF.j 1I0 (OF12,tOMENCP AINE I oUPPER LEVEl , 2-FOWER IlEVEL

LH.N... '0,* FF.F50 0 'A (AVF RA. P(,FF)

-Ut Nl Hb No-0
4  

N-. No.06 N-.17 No.18 No.0X
I A' 0 F .' F0' 1 %01-,EF0P . E S1 PFFINOP [1 9OI12F WINS SF'DI WID FPED? SIAR.PRES.2 SKY RAIE. W IND DIR.

:1.1 .1 .25 5./ 24H 2.72 5.011 -1.198 4 .988

top NoF> N,,O IT .I 0'1 No41 No.17
oF. tt. k01 llUlIt5F0 AG v.1 IS' hAYFO 1~ 4. 0 200F11 f,, RE' SP", 1ARE A SPORE I 9SF, T.REF.B

F FF0. .. :4 FJF I I. 1I .001 . 111 6 2 5
I .0 ' I.t.ffW I'AF., 1.,RA:.: Et-.F2.KMLNF 0409., FIELD CAIINATION AND WINE) SPEED ESCARPMENT CORRECTIONS:

"W17 '~' .IWN FOI A191 FF119 Ff09[IFCOL E0PP2ECAI W I FF.CAL WS IELU WS2EC
tiIi AkIN p 5?.' IEIFFFP1LENFTH PATHFMftOo Iolt (Voltop 091' tsp (CooN .F (CP ff.)

A 14.'1 19.I/ Y]. PI IFSt -a. 10 a. 000 0. Elo 0. 992 0.90.2

FI oPING 090144, lEO). IRAN9:'T f11 INFO P.GIN"f INC VolTc:;

.F ' F I' -()N DAt F ) f0 FAT t: 0 F 1 10 609 'TI IINoF SIT 206 RE FF .LDF V Al. VIII 1. LUX AC FREPI FLIPS AC V)T-1C AC FREQUENCY
o .. ". .. cIF Fl .O1 .o.i-F Ai.) V)Y LON,. .0 'VF IN. 107) IN,'. 199 (No.)01800 (TACO PHi)

lF '/9 F 9 0F 0 i15.0 5?.R86

* .1; 111 -'' i'I.1,.LIF:IU, t' FFIFCAI P Ak AM, FEPS I' F 91SF 100 80.921HA~ CAL. AND C9CANPMINT COSNEC110tOOS TRANSLATED INTO ENGINEERING UNITS:

'I. I. No U: LOOF 'FI De4'OF FOP.,fO.I't WIND P010.. 0I.8PEES. I CRKY RNI). BULK WY TEMP MEAN AIR TEMP
0.30 ~ ~ ~ ~ ~ (D1 T-)of 0 LFLFOF Fa..933 g ro MoO1pso IWattl/c21 pCelsio'0 =16lo,.)

NI II OSY2 0FF1.0 314.6 10 5. 9 P 37E 01 13.401 26 37

".0 to.' OPOO F1 D;' 0/14 TFOI I r FOo.IDE TOAlFF DAN FREY .2
.,.F.''T'iiF''- 07F FFF~ Fa' Fi F.i ,0 '/3 .Fac 99LP 1 1 )FFOa

<'CF I0 1DA' IO IAP -0.0y 1016.1 9

1. .. 0 1,F IF ILHt ./LLIP3LLCGILAF. 0'9AMETLNG;

MP. EL '11 .'F.EO. 01. Pil 'FFTTEMP'.I O0.Y.HUMID.lIPi RE . D1.1 I 9E1.HFINID.I VOP.PRES.I 5.VWP,PRES.I REFON1DES I
F t" FF I Ioos I~~o TcloF:F0. O(gni OCF.tntl OKqlqP" OMoIIoba,) PMillbar ) KPo MO N /3O

6: Fl5 13.0324 14.0E3 9.4541-03A 09.88 7.997,-I3 12988 4.451 NO OiA

111.FF /2 FIJl 11FF.? V,,o.F2 FI0 .
0
F1 AOY1.0.00MFS.7 II .0/OMlS,? SIPC.HUMID.2 TAP PF.?' S.TPPES2RF IKFX

2' 1/IF 3911 4.10I1 T.479E-F E19.53 81t-3 3.024 04.47 NO A0

PRINT DATE: 01 JUN 1980

F 0F9F MA I9 NClF'~ APN SFAE( CATE YR DOOR SANFLI NG RAT7E 1(C ALPANNELDI: S/M..
LoI.I2.' "..Sv FTNRL MICrROME TEPFVP3009 DATA AVERAGING PERIOD : 30 M-n~I f,1P1 4 oy IY'S (DAY 12 40 SAN N01110IAS TSAND, CAL W001 MM IAIORE: I -UPPER LEVEL, 2=I.OWER lVEL

I' AL 0 i~i1 AL1F.4", 90300) UP. 80103 O0.TIRTOD 880 GOICUO 8710 VALUES IPUIJINGERF 09730:

FLOPO FARAMET ,R9 PROP' ILE StO IPES

I1, On "ii' FDOWNP I10 1CNG PARAMFIERS PARTIAL DERIVATIVES INCR.WITH HEIGHT)

o ~ ~ ~ NItH kI FLLhF 19.0 FO01TI8 FLUX1 E'RICTI04,VEI OCITY GIENERALFORM: IN/Din, GENERAL FORM: FN'SLOPE=
IFh ,/,2 " 1 L cts/sec' I I-N7P Iptp(ZI/Z2f 1P 2lI-PSIP-(LoZ2-P SI1)1/5.. 1 6 -., (. FT /I.TET Z.7 201/ " NI-NO

Lol F tOFF1140 0015Dl
0 

P'lux SCAI-ING SPEL.HUrD. N-WIND SE0 PM/s-) 7WI7D SPEED (M/ISO

Lc9L/I/.'P'/ FRTFFO c/ Pgq ZoHEIGHI PMetI-) Z-HEIGHT (M) VeotRxis
I TOFS 6N7E-5 WS/Din =7.67E - PSInPSl

WS SLOPE= 2.491 S0
noLot NEAr El IVX

FW at1-/m2FI SCALING PITT. TEMP. s"SFC.HVIMIDITT Y /g N=SPEC.HUHIDITT OKg/RgP
1'6F 1I P"li. 1=018 7P E GTM.pte r S0K/Q 0=80.1511 (MI Vest.ie

HIOI I M, i0t '6. .87.E-.1 004/ Din_ -. 92E-06 PSI.PSI
FL j4 cFI N HEAT FLPF I O H 9LOPE -7.87FE 03

F WattI / ,20
."IAR3E IS ROUGHNP'SS LENC TH NoPOT.TERF.PIe( on N=P OTEMP .OR(.lIcO-

F F'PRters) 7-HP'IUHT IN trs Z'HEIGHT PHM or n
0EV A 814 1FTLA0. HOOT ElIIT 5S. OE-D DPT/l7" -R .92F-O4 PSI=9512

61 AL /.' 7EWat 1S/n7Ol PIK SLOPE -- 7.*87E 00
DRAG COLE. AT 10 MO TERS NOLOIE MP -S TRUC.( P~M-2/3)

SF t 'FI FFI I NOIF STI P :u PEWOF E.UDCP.I FLUX (DotoonioolsoP TEIGHIT (MP V., IA-o
01=103~~~~ F, .. Coc/ I l,:oPINN

2 0.1 9 4.070. o CT2 DLIOPERNO DATA

A; II8 ' 20 FIMPN RATIO

F' 'A 'F I FF OTWF . ,

I.2.03 .10744.8A

F SFEn IS. .FiF'.MISCELLANEOUS

'':0 F. '0.01011141:1 P411 lIO M/NIDI SON HOOT MOITURE AIR DENS511Y
2', Z; lt TM 90100 R IR'AN:.!C IPO I OPONVE.COKE. Og

F4 4 74 '0' 01 0 IN 0./ IA 13-L-03 IS329

AIR SPECIFIC HEAT

Ft F:SOOP~FF;!.4173E 02

0009WATER LAI.HERI VAP
F.:.I 41 .11 FF,1P~o /Q

E.~l I

FL. n 000 pAol232



RUA, NUMPEtEK. 79E3042d0t MAR INE SUKEAL. LATEIT PR INTI DATE:; I I JUN 19"0nISTART T IME 2' t50 P? NRL IYMIER)METEI)ALILIGTY DATA SAMPLING RATE (Alt LHANNLS) h/MI,,
STANT DATE. 4 Mny 197y (DAT 124V SAN MICOLAS ISLAND, CAI DATA AVERAGING PERIOD: 310 Min

* FST 1 MATIE D AMII:MIR I oAL(G ICAi PARAIYETEIRS AT IV N METERSi:

AIR TE11MP. WIND S11EED O DEW POINT TEMP.STR(JE. , ARPIRE1S.. HULK WT TEMP AIM-UT TEMP PUT-WI TEMP v IA-W 1)1 cP1 POT -W ITMP

IMters) (elt. s( (C eI l Iu tCeIs:s (EQ/tt3( ( Perce..t) (Kq/Kq( I (MiTlb-ar) MiIIbas (Eo KelI 'M-211.51 I (:.6I7 13.901 13.999 9.S7EE-01 Asy.? 8.90/1403 13.020 34 5.96 NO0 DATA

* E AEAIODYNAMIL EALC((LATIONV BASED UN ARtOVk ESTIMATED VALUES AT TEN METEMS (PRIEHE ET Al .1978):

151-ERED V1I00 PARAMETERS INEPFRAPO INFERN, D MEA N f ICAL.
STAfrIL ITS Y IUP,-DOWN) SCALING PARAMETERS VELOC IT V COVA RIANCE MILECLI AMES))'

CAAD. RTrCMARDSO'N NUMJAR MOMENTUM PLOD PRICTION VELOCITY WITH LONG. VELOCITY AIR /DERVIIY

-0.230 AT G.MM -3.101-02 lOS-I -. IE-212

GFEOME TAIL MEAN HEIGHT HUMIDITY PLUX SCALING SPEC.MUMII. WITH AbS. HUMIDITY AIR SPI (.If IC HEAT
(Moter) C;MH1ZICZ2YI/2 (Rn/sec mP (141K") (Me ter Eq/c M3) 1Ita 'EEe)
12.99 (.20K-IS -1. 1I.1E -05 I . IM E-I 5.(510

2/L AT GMM (AT.HEAT PLOD SCALING POETEMP., WITH POTTEMPERATURE WATER LAT.H)- yAP.
-0. 256 INWatts/n?) (Ki VI (Me te el ./-c In T' KII2.901 1 -26111-02 5.7221-3 5.91EO
DIE, AT ID METERS

-019? YWHEAT PIUS ROUGHNESS LENGTH VAP.PRES.A TL I
(Wtsc)(Metes (At I I Vtbar I

MON IN-ORURHOV LENGTH 7.14F 00 4.714E-06 15.420
(M t er ')
-5.069E 01 SKT AND SOLAR HEAT PLUS DRAG COlEF.AT 10 METERS AbS.MUM ID.ET WT LEVEL

(Wat t5s/M.) IDteslnes l1(91n
T

I.37E 01 9.664E-04 I.1E-S2l

TOTAL. HEAT E.UDGET ELlIS PARPRES.AT WT LEVEL
(Watt s/n?) (Muillib-r
5.06E 0 1 1 01 7. 2

BIOWEN RAITO
Atn ut I
0.240

MEAUSREMENT ERROR ANALYSIS OP PARAMETERS I ISTED IN PERCENTFMEAN4 ERROR AG COMPUTED PROM C'cISTITUENT ME ASUREMENTACCURACIES.
TOPE ROW AMP PROP ILE ERROR VALUES AND BoTTOM ROW ARE Pill K AEMOI)YNAMIC ERRVA) UIES. ALTlIS AAPOTMT ANAE.r-

0080.01CR. ZLt MOME NTUM LOT MEAT SEN.HE AT SET RAT). TOTAt HEAT EtUWLA FRNICTION SCLO PECC OCLECIT. RO.IGH. PEAS
NO.A1 GAIN AT I1M FLUE PlOY PLUS PLUS PLUSX RATIO0 VE LOaCITY HUMIIDITY TEMP. L-ENCIM T UFT .

221% 221% 149X 198 101(1 (Tx IllS 277% 75% 1145 114% V5% 1495

190% 193% 46t 505 1215 10% 341 171X 230 73% 144% 43% 40%

N CE'NTINOLD BELOW

RUM NUMBE R: 79050422G0 MARINE SOPFAL) LAYER PRINT SATE. 1I JuN 19"T
ST ART TME: 22: 1,:50 P iT MA N ICROMEP((RLLGY DAT A TAMPLIIG RATE (AI L LYYANR LS). .,Mi
START DATE: 4 Map 1979 (DAY 1 24) SAN NICOLAS 15) AND, CAL DATA AVERAGING PERTID:; 3t, Min

" COMPOSITE PRO)F IE AND EOVA APAODYNAMTIC OFPRIVF PARAM1 TER VA) 01 WE TGMTED AT; A PUNCTII(N OF TM) AT1GOL KEL.P)TV( REA!.LIREtIENT ERRORS
W ITIH THE LOWER LIMIT OVIN TH COT1EEISPL)NT1ING MEASUIREMENT UNCERTAINTY INDICATIESr I N I 1.

PLUX PARMETIDSk
!TAIILE ITT _ (VP,-I N SCAL ING PANIAME TEAS

I.1AAD.ETCMHAEDSTN MUMklE MOMENTUM E).'IY FRI(CTIONVELOCITY

-th, -t,-Dr N/D ott.sc.142 10.2 AT GFM -3.12E-02 1A.OE-021 1.5901-Il 16.IE-I2I

r.,UTME TIlr MI-AN HE.IGHT HUMIDITY PLOD U SCAL TI I SPECt HUMID1.

I29 14F-OS IRP.IEf-UOf,)I 6 .4391 05 1.I-05

I/L AT 0)14 LAIMEkAT Ft00 SCA ING PO1TTEit.
V). 161 (0.021 (Wtts/MD) (Ke1~an)

3.061 11I l2.OEtDII -l.979gE-52 171-2
2/L AT 10 METERS
-0, 124 (Pt?):1 SLN.HIAT 111(0 ROUGHNESS LENGTH

IW t"/,D/ ( 1Meters)
MONTN O,))EOV LE NGIH 4l.09E 00 13.01.11 4.8 371 -TA 16.51-DO)
( Meter I
-8.05STE CI VET AND SO AR HEA1 PLOY DRAG COLE .81T 10 OP TEAT

I1.337F 0 1 10.O 0 1 l 0-h, ,. (4.IE-0AT

TOTAL (YE AT I(ST;,T kLUX

5.02 1 1IIT1) )

0.178 1TT.001

T6 PRE)' ItT)ENvTM) Pf10F1ILF A140 Et0lIR Al RODYMAMITD DI ( P1 PARAME TER nVAtOL SA A PPIE TE M VI HSIANDARI1 Dfk -I~t - ONIRM TT)

A V W RI T D 0 i T nMOSIF VA) 'It 'IA :PATIIRlYI NI OWEN2RAINTY VA) itF YUMICI c~lA EF.,' OlEk VA) OF IS, 1 ANLGER I At: VA) I';'NAR,
TOITED IN PERCE NT D IPV"R E NL: AND AE totr

GRAD R14.M. //I MOMENIOM (AT HEAT SEN -MAT SKY ROD TOTAI MEAT bIIWk N fI IT (N 4f) SPEC SPY ( I i' AVUC.,) DRAG
ETI.AT (RH AtIO FTTX lK P Io fix II03 FILCH X P10 )X RAIl))I VIYI CI T HUIMID]IwI TEMP I wEMITH LE

655 63%% IX 71 605 0% 25 1tO iz 6% 745 ox I",

L ~ 1 m a IND o IFAA lIsm 233



,NATMOSPERIC PHYSICS BRANCH

MRNE ATMOSPHERIC RESEFAR(CH STATION
SAN NICOLAS IST AND, CAL IFUSNIA

I[ 1ICR OMET TFORTLjL TIG IEAL DATA AS.O.N

RUNNNUMBER. 790!'AO41iT2S PAINT DATE: IT JUN 198c.
ST AR IME;. 2:36:10 P11 I A S ,AMP LI NG RAT I ALEL CfYANAT C ) tM I
END TIME. 23: 6:2 0 PST DATA AVEEAT$INC PEA TOO: 31 MII
ST AR IT ATEi 4 4oY 17Y (DRY 124) 9091011 ATURE: ('UPPER LEVEL, 2') OWEk LUE

0ANIALOG CHANNI L MAW DATA LASEMALP D(')I

o.0 N,.9 o.4 No,0 ,cT 04,0 NoD No07 Ncs,'
IlL T.RE1.A TEM STRU:, I IEMP.ITRUQ. 2 DEW POINTI S-IN P0191 WINO ';PITLl W IND PETI LIL A8 ENEE 'CA M"AfW WNL, I10
6.2.5 0..0 1.10E t §23 F.243 2.87 2.79- 01.3 -04.041

No*. 'IT No1. TI N12 I 1,T_ No.04 N(,I'- N- 16 Ho (7JLI Eo NTTMP AC ERFOUTNCY AC DI AGE M68 'N A G _AC RE . SPARE A SPARE F VP: I MCI F,
3 7 4 . 1 3 8 6 3 2 . 5 nt H a T0 1 0 . 0 ( o . 1 a( 0 0 I T. 2n I0, ! .9

*DIGITAL CoLANT(L RAW DATA (AVE RAGEF I: ECARPMENT DATA, EED L-At 18A10 TO AND WIND SPEED ES!CASPMLNT CiREPEC I IUN,

N." ~ : ILPWIND NEAR ((EWNOI PANS) 01' 1I CAL SP.'LA WIL Al- "",L, o.E
AIR TEMP .1 AIR (IMP,;' HETI CHT LENG TN PALTIT.I St I (V.~o (So II ('I I,- .uI IlE I L
T41T TQ4775 1421 12:3 1 I 7 (I 'W 1:11 II9 1d 190.'.

* SESTEM MOUTWRMfEPYING PANAMI (IRS 155931 ATT 0 NT [NI) ENIpIS EA f(I. 0013,:

MANUA[ L .8, fkNFO 11:1101T DATA PA',! VltI 1EA VE.,- "I' SEE- .111 j(~ PITf 0E 0-iA LlI OU r.1 Al f D L UA Po C Vti. TAP.; .IOLP1.

L( co, N: 'LZdo INor oco.lo A(L>j. 1.0.11 Ol1. L, 19101 (Nov.> ED t I~c to2 (N I 1
lII I I, 80 1).' '.,

o DESE'RVED MICLIlME TE.ORIJ
1 

IIGICAL PARATICITRS; I 19171 DOING 341 SF020I (T. AND ESCANEMI NT CLMETTNlT'S80UI'IEoTEW IN 1 ISI

ATIX TE-MP. I WIND ':PELDI DEW POINTI TP'LLL k WL,.T' lilA. (lAk.lkIRi. I iO MAOl FL' I Tp.1-NAH(M
IL-eIso I " MErse I I Me ToosI/ Too~l. oM 2'.31 oP (I-, M' 1,ib.o ', I , N ;l t/, I

12, 411 917 T3O9l NO OATH 39.6 112.,1 p I'VE "I I (.0. IcS v

ALA TEMP.?2 WINO STEEDL DEW P018(2, TEM"'..(lllI'>S 1D 18 1 P 8S O4A TS?11
6Clsos --'oe/-e, IEIIu (EeL, m _NT II,'C SGEL (MIII'd

12.96 .34 10.9 N 1)ATA -0.11 I:1

" CAl DL ATEF MIC8(IMETET'ROLO(SICAL PARAMETERS:

HEIGHT I PTTM. VIM.TEI'.1 DIT.E .LASLCD. I R.U A 1.IIT),I §FI.IPA11nID. I DLII Vo"I ' Al Ie.. I T I 80

El 3l 12.6%?1 13.874, 14.1_4 9.910-FI 90'. 14 HI 0431FT TA tjh IA,~ N'D DTA

HETL8T, / POT1 TEMP.? VIMIEMP.?I 0,PIIT. 1IMP.2 D.IL ALL, ILY. OLh 11)91 5' 580 'NES ' 'P h6152 REFPINIoL I
INeeI. T I1e1oos I~~oN 1C0. oIl i, /rAP Pe- I K45, IL NP 0, 50 I -').39.20 (651 3.9'3 14.11(91 ,0 .3(3 1.k9.77 .2, 03 1.98 (.01 111 DAT14

" CONTINUES BELOW

PRINT UATE. 1ITO 1980
RIJN NIT: 7/90504L230 MANRINE' !,((REAC LtATER DAT LAlP IN:,RATlEo 'ALL In AOT1.> /Mon
START TIME: 223:0PST NAIL MTCREIM, TEIIYD.DY DATA A VTRACINGPRO.3ML
START DATE: 4 Hap (9,79 1118 1241 S;AN N(001 AS TIA 89, CAL NOMEN'L AUR 7 U 'IPRLVL 2-1 "WENR I EVEL

o PROFILE GALCIIL ATIONS FASED ON4 ANODE OFqFASFO AND CHEIXI. ATED VIILSFI10C,7i:

PI0N PARAMETEA';, PROT itIE sI IPES
ST081I1 I I LOLP,=P Owl'T SC,-ALING- PARHMFTER§ PARTIAL. PERLDATI(S, 14-INCRW1TH NEIL/OIL

I.RAD. RTICHAR DT0N 1(1148M HOYCNTLLH PLUM FRIC:TION VELOCITY OFILERAL EORM DN/l/c GENELH FD0RM.-N S1 PE
IoST,Ft , I ;eNp 191/.,21 lMsr/' I "'I N2LIlI l.ZilD2 ('I'0121 P.11' (L Z-E>?,1l
-.048 AT CMH -2.90 F-02 1.534E-01 2)1121 I91-9I21

Gl, HE T RIC MEAN HEITGHT H IMTTE In( I ox1 SCTINT ',PEC.HUMS). NcWTND SPIES IM/',s N-WINO, !'PEED (M/-I')

NO SEOPE' 2.61E 00
I/E NT GMM LA

1
.XEAT EL 115

-0.058 IWaItS/ n21 SCALING P0T. TEMP. NISPECHTMIDIT IRQ/RTI N SPE.HUM DIT0 1R, K 
4
(

DIE AT 10 METERS "T.9,17E-031 0104/I/o -0.921-06 PSPS
T

-O. .04, SEN.HEAT ILL.110 SM R I SoPE -7 SOL' 03

1/E AT 21 I1l 33 O ROUGHNESS LENGTH El'P0T.TEMP.(KI-o NPOT.TEMP.IR.Toon(
0. 04 (POON "-HEI1GHT L~rI I-HEIGHT (M( , VI? Ao

SRE HAND SOLAR HEAT EIUX 3,1B96E -0 ITT ,PT/D1)Zc -EJ.'1-04 psT~PSTS?
0/1. AS 72 1.a ts~T Fi S."I T'lIPE ' 7.19c. 0T
-0. 041 T1.37E ITT

DRAG COEP . AT 10 METERS N z LNTI,P STU 1 809 Km-2/31
MTIN IM-0IREITV I ENGIN TOETAl HEAT FUDGE T FLUS 1 meonri onlI'-)o ?HE ISHT I l Sect y AR o

-2 . 260 102 4.74E 01 CT.? SEPFE-N0 DATA

P111 AT /1- 0.23;'16 PITNE RATIO

I'I AT W 01371,0 MINO)

PIQ AT IT' 0 12 0,04T

*GENERAL COINSTANTS: MISCELLANtO 000 _

VEIN KARMAN GRAVITATION PROE TEE PROF ILL FL BUL O
0:0990891 ACEPEERATTON IOPRPANDII III'HHIDT SIN HE AT MOISTURE AIR DENSITY

(N 1001 (H/-~ NE(MIPR IN 1N11010I9 TRANSEFCIDEE . T RANSE ClIFMF. 1 )3
0.4 9, 79759 0.74 0.74 0.90B I32t -0 _.327

o ENERAL MOTEL.; AIR OPT ClEWC HPAT
Accoejop ~ ~ .... IoIano.c..c Eo e~PMO f Prt0011. Slop. aod/.l ParoocI Ic vtoc ITka1./R

9 
8P..

CHMRIn??TI **I'Utd'N loeR o P: _417411 I2

SH 59"0/ .MM' q/RTq. WATER EAT HEAT VAQ.
PTA 1-PIR? 0/ 0 b .1. 41110.1 . /qI

5 9023E 05

oCONTINUED ON NERO PAGE 234



HUN NT/MAEI 7!N 0 19 )2L'30 MAR15 INlSITREAI AI N RIT ATE II315 9

"TART I ' 2 ': -'I P,, NET1 MTGRIMETEITALOGD DATA SAM- I N. RAT W I I I T AT, 1~ 'M,
START DAlE 4 ty ISIS' DAY 2?4) DAN NtICOLAS ISt AND , CAL DATA AVEACIRI PEIOD~ 3V' Mur

ESTIMATED MIC'RITMEITIRIUUEIEIA PARAMETERS AT TEN METERS;

AIR TEM1P WIND SPEED DE PAIN TEM 'SPI "AR.PRI 11iTE WI TEMP AIRI-WI'ITEN' PITT-WI TImP VI, -T TIME, Ell PT I, TMP
(Celsius I (Meter/set I Cesu) TeKP2;'i I _ar 1Elu" (Kena 4~lui l~-u' TIE tin
12.51 03? 1.9 50ATA ''TT) is 392 0 R41 -b 7,113 5/

HE 1601 POT. TEMP. - IR.TEMP S.PIT.7TEN' ATib 't OE TVle 0IT,1 SPEC FUMILD. VETPe'. S AT TRES REF IS~
(Moters) Ietus') (Ce nIs'I (Clis Eqel) I .' '.t II T1, /RgI 'Mu Iu s , . "a' .) I I) ,M /31 0. 05 2649 1.95Y1 D CIS44RS 9.93F1W ' 'I T 14L3 a T3 094" TA 1'S N)IOA

* UlE KRERODYNAMIC CAI CutTAT IONS EASED ON AROSE ESTIMATED VAILUES AtT- p5 I A 14 1 1t TAlI "-/H,

INFERRED Flux0 PARAMETERS .....ARE. ERR)" JET I AI
STABILITY T(n)TP,-.DOWN ) SCAL ING PARAMETERS j10 ' YI TAll'm MI IIIAN, 1II1

IRAD.RIC-HARDS-ON NEUMRER MOMENTUM FpUX PA160TI1 VETITLI ITI WIT TA ONIT v, UIp -1 I r.5;I
(T* St a le, -'U nstale T T/M?) M .ter... A Tete.'/
-.180 AT 6MM -3.50E-TO T 690E-0T -? F 07- 02T2

GEOMETI; ME AN HEIGHT HUMIDITY FPoTS SCAtINT. SPEE.HLMID wiIH ART, nuMb) It AIR SET IF))l SEAT
(Met.r) MH=)ZIe?2T1/2 (E1/ec1- )0.2g)TMC, (qs'n)It ITIa 'EqEM12.99 I1,E2 S-TO-t 2,E -iS 95 41/HIf /2

OIL AT GRO LAT.HERT FLUX SCALING POT.TEMP. WITH POT TEMPERATUARE WATER EAT HEAT VAT'
-0.212 IWottus/ M2 (Kep In ') (Meter, Eel /s-I I (IcaT ./ 'A

3.03E 0I -i36IAE-02 5.07)1 -Ti '(P2/F at,
0/L AT 10 METERS
-O163 DENNMEAT PlOD ROUGHNESS LENGTH VAP.PRES AT WT LEfVEE

(wat..s/n2) (Meters)(Mlar
MUN INORURHOV LENGTH lINE IC R .623E-06 15.419
(A'eter'S)
-6. TINE CT DRKY AND SOLAR HEAT FLUX DRAG COFP AT 11 ME TERS ABS.HUMIE' AT WI CLEVEL

lWatIts/M?) (1)~ns Unless) *(Eq/.nIT "
11i7E 0I 9.642!E-X'R I.IAAE-U;'

TOTAL HEAT NUDGET PLT)X EAR PET S AT T1 I IEL
IWa It S/sO) IM 'IiI _I

IPOWEN RATIO

0,234

-MEASUREMENT ERHOR ANALYSTS OF PARAMETE RS LTSTED IN PERCENT MEAN ERROR AS COMPUTES FROM CONSTITUENT MERSI(REME5NT ACCURACIES
TOP R OW ARE PROFILE ERROR VALUitES AND BOTTOM ROW A RE POLE AE ROTTNAMIC ERROR VALUES. ALL VAITITS ARE APPROXIMATIE " AR 40.

GRAD.RI CH. Z'L MOMENTUM ( ATi.HEAT VIN.HEAT SKT ROD. TOTAL HEAT BOOFS FRICTION S(-ESPEC Sr1 PUJT WTOU n 0RA'NO AT GMH AT (TM FLUX F).UO FLUX FLUX F~LtS RATIO VELOCLITY HUMIDITY TEMI' . T ENOTH CPI

2350 235% 1650 19EI0 1900 100% 135% 3960 830 1 15% II1-" ICAO I S,"

1970 1970 460 5IX 127,0 T0X 370Z 17/D 230 740 (40 E11 H40,

. CONTINUED BELOW

RUN NUMBER: 790504223iT MARINE SU)RFACE EATER PRONE DATE; 11 JUN 1940
STA RT DIME O/: 30;10 PS!T NEL MICROMETETTNOLOGD DATA SAMPL ING; RATE (ATE CHlANNFEST; 6/Mis
START DATE; 4 May 1979 (DAY T24) SAN NICOL-AS ISLAND, CAE DATA AVEPAGING. PERIOD; 30 M-

-COMPOSITE PHRO" F AND DUER AFRXDDHAMC C DERIV"ED PARAMETER VAEUE WIETOIPD AS A PUNCTION OF THE ABT/F RESPECTI/L MEO")IREPT ST ERROS
WITH THE LOWER LIMIT OF DM1' CORRESPOND ING MEASUREMENT UNCERTAINTY INDICATED I N I1

FLUX PARAMETERS
STABI)LITY (EP,-ON) SCALING PARAMETERS

CRAD.RTGRARDSON NUMBER MOMFNT))M FLUX FRICTION VELOCITY

-11.124 IT?) AT CR5. -3.31EF-T2 l6OE-OT -651E-Xl 10IbE-l21

SEOMETRIC. HPAN HEIGHT HD'ITDITV PLUS )AL1INt; 'C CR0010.
(Meter) GMHn(IIZ2TI/2 1Kg/se_ M") IET/RSI
12.99 1.O4F-OS INTEF-SAT -. 302-T TOf-5

0/L AT OMS LATHER! FLUX SEA) CR6 POTTRT'.
a0. 142 10.02) (W tt/M2) I (Keleitt

T.0lE DI l;,O.niI -I.N02E-TP, [?lE-I?)
O/L AT TI METERS
-D ITM a ; II? SCORF1AT FLUX ROIXIRHNESS LENCTH

(W ,t/M"OI (Mefte.,)
MON1N-O&UTJHOV LENGTH 4.0SF UU liD01nUI 5.819C7-01 IEIOF-oSIj
(Me ters)
-9T1.E IT SETY AND SOLAR EAT FillS( DRAG 60)-E.AT 10 METERS

IT AlE , TI '.0fnIII /0/ 1 4 XE-OH)

TOTIAL "TFAT EUITET FLUX
I At ts/m2 I

PORESI RAT TOI

T 174 [0S.TM)

* IIRENT PE RTWEEiN THE PROF ILE AND RIilE AI RnDYNAMIC. orCRIXED P ARAMrTIR VATV IklS AS OCOMPIITED IVIA iTH STIANDAR D DEVIA) 155 TETIM T'4 10 1'
ARTISE WE T GRTID C:IOMP"SI ITFF VA)E IE EANTIRE LNT T1TERAT Y VA)lI (WHIEP EVER A IT ITT VACTI IS I ARE.ER ALE VA) (1 AET4
I STED IN PERCENT RIPPERENEE AND AR E nnr

(.RA(' RIT.H f"I MITMENTIIM TAT NEAT SEN HE AT SKr R AT TOTAL HEAT 11W! N FRICTON S,.T ,py. S'L PUT ATI1 100'
N1ITAT GMH AT TTM Lux ITu OR I III, 1I)to El 'I X RAITI T VIT ITOrI I Y I)TMITTX IrE T ERGT I t I

75 54% 6X 45 RIO OIL 40: 19 5% N% 670% .

[ No OF DATA NTIN 235



MARINE SUtRFACE LAYER tOICRVMLTIEUROtIGICAL EXPERIMENT

NAVAL NFEF.ARLHI LAE.IRAT(JRt
AIKOSPHI ETC PklbfSI- RANCH

MARINME ATM" 9PHRRC R 'SfARIFIt STATION
SAN NILOAS I SL AN D, LA: IKIRNIA

A i I riCRE, 1 (IIRI UICEIL DATA a t

RUN.1 NVDN, (ISR- I PAINT DATE: 11 JUN 1980

" ;0 I nE : - ; 6;30 P'; DAT I AMPLING KATE (ALL LHANNELS): A/Min
1111 Ilo .')16:41, E') DATA AVERAG ING PERIO D: 3 0 Mm
* Aol LATE 4 Mil; 197 / DAY (241 04 RMNC I ATITRE; I aIJPPE R L EVE L , 2zl lOWER (.K.VEL

An,", 0'11.10 RAW DAT A V1) RACE VEIL)

0..)I,. NI, I N". 0 " No. 03 No.04 No .15GID'1' N.116" Na.01lE oD No Va 1*.091, .11 A IIF , I'Sll,. Ifl T nP5161L.2 DfW 1IT1 DE PU INT2l WI. PI WIND~ uPEE LD2 IAR.PRES., SKY RADl. WIND I.
I, . 1 II) -.4 . 5.25t 3.3: 3. 216 5.0' -10 091 4.607

.0 I V II N:.)? N:,A N-,.14 No.1 o16 No.17
I, AT TI. A"(N~VL(YA VII AG MANIAI FLAG ERO REP. SPARE A SARE V VOLT REF .E

A (A1 .115 2.:I out) XI D.0( F .141T 6.205

Di:I.ITAL I FANNI L RAW DMTA AVLWAE): ESCARPMENT DAA FIELD CALIBORATION AND WIND SPEED ESCARPMENT CORRECTIONS:

5,2 INY NEAR UIPWIND LAND IPIPLALF DPI"1ICAL- WYIOCAL WSIC AS/EC

AI' (.M 1 . rln. P F IIGT/LE.NGIH PATH(M,-ern (Soo) ~lt s)I .0t (Volts) (C ,fEf') Co~f
141 1 12423T,). IH '1;. 01. 1-,y IV 0V90 . 0 0ID 0.993 0.959y

ii1-5 Y! 151 NOm IEJ EPING rARlAMK 15kS IkANSI VIED INTO ENGINI EYING 86110:

IAIIL IA;1 /R L.IDNTI DT IArA 1 II -1 REE .DIV V1ST. RWF .5' tORY IRERF .V RI.l F LLUX ACi REQ. FLUX AG SD) TALA AL PFREQUENGY

'I 1) t TV a 0 aI a 1 15.0 5,9.86

I)bE.EkVL_()I OITMIV.(l L0LICRCI PAR AMF IERY (NC: UD(INI, THE AIOfIVE CAlI AND ESCARPMENT CORRECTIONS) TRANSLATED INTO ENI:INFEAING UNITS:

AIR InCP I WINY I,(D "K 'U!N T R VPUOIA WN IR A.PRLS.I SKY KR). DIULY AT TEMP MEAN AIR TEMP

M"500 I e o 00 (Co-N (RoT , 2/31 ED~.Tr I )ME11Dar (Watt/e2 I Ce,oI (KelVn
12'.424 6"",4 1I RI) N DATA 306.5 1 114.9,4 1.37E TVI 1 3.39 28RI2 8

Io L n . WIND SpEED? -F0 IlTNTO 111 TM.DSTKG.2Z TIDE TABI E BAR.PREY.))

Kntr/e. I.~I.. )noM-2/3) (Ile. 1 . SL ) (M i10, .r)
5I? 6 20 11.011 Ni) DATA -0 .1 10116.,14

CA ji) ATIol MICA .nLTE(IULDI; CAL ('ARANAETEI:

I)IA,()TlM. V(RTEMP'.I V.PITT.TEMP.1 AuS.91(MID.I REL. HUMID.I1 SPEES.HIU9ID.T SAP.PRES.I S.OAP.PRES.I KEF.INDESI,
no.,. ~ ~ ~ ~ ~ ' tIImo (Lloj I/,~oo( 013) IPeroent 91Kg/K) (MIlW (MoTOL~at 101 .M-23

13" 12.6114 13.8027 14.1(17 9.9AKE103 90.92 8.08NE-1 13.127 14.43R NO DATA

1 lit, IC 1: ) TE1 IIMP .2'IO. TV E.1 V. P1TER. AES.EHUMTD.2 OF)'C pIMI. ""O..DID.2 APE. S.YAP.PRES.2 REP.INDEX 2
Monol CKNLN (Ll1n 1C(non iK.O/nm31 (PerLeon) IVg/og)0 IMm lobarI )MmIIOD4C() IRPI.,M-2/3)

A. 1260 13$)) 14,0093 S.yYYEFI .4y 6.9V.03 1.156 ,4.538 1,I0 DATA

* -4 L''IOLNbaL 6)11W

PRINT DATE: TI JUIN 1990
IsN,. SS,4 3(0 MAR INEC (IREACE (AVER D TA SAMPLING RATEFI ( ALLCHANNELS): 6/M:Vn

.101TI~ : oI PTRE MECAO4ET DOI QUA DATANAVERAGING P ERIOD: 30 MVn
:"'k I) IAI1" 4 (.9 (2 DAY 1241 SAN NICI AS 1lARND, G:A) NOMENCLATRE: 1-UPPER LEVEL, 2-LUWER LEFVEL

O 'OI ILL I A' LII AT DRYs EASED ON 661() DE-SERVE D AND CR1 CI): ATED VAL DF.D (RIISINSFO , 19731:

FL)U0 PARAMET Fill PROF ILE St ITPES
'.11 ITn Io.0-,-DJWR SCALINGC PARAMETERS PARTIAL DERIVATIVES )OflNCR.ATTH HEIGHT)

.I: I N.MiA MO1MENTUM FLUXV EOT.TID( VELOCITY GENERAL FORM:DN/DHz GENERA). FORM: 'N'LOPE=
S,0 :,tit) (Nt/nO) Iieos-o 11N1-N2()I/tl( II21. T)LMI7-P SI)IL n ZD-PSDI1/

Al 1.9,1 -5.50E-I2 J.13-I ,02)1/ 2, INI-_N21I
kn I T:.uoI FIM11 1 1 F) O X SCALING SPECR)JID. N-WIND SPIA5 19/Net) I KWIND SPEED IM/seol
I l "t ,1 HR/eot' (eeg/Kg) Z:HEIGHT (Mer) 2-HEIGHT (Ml SellAil

I. ,(/)V,-6.611WE-OS DOS/DY" 3.721-32) P S IPSII
WS SLOPE= 1,RYP 00

A: INN LAI OlEAT FLUX)
lu)(Aottn/n2) VCALING PITT. TEMP. N=SPEC.HO9IDI1TY I'0g/ng) N-SPFC. HUMIDITY (KRj/RN)

4.1"1 (K V Ilon 2.'E ICR I (Me ) 2-HETCHY (M1 Veet.A-l
/L.II ,Itn- I.6IRE-DJ DSH'/D7.912E-Y PSP

1. NFENI Dil X SN SLOPE" -8,1?E 03

H l i. 1.74E 00 ROVORHNEYS LENGTH N.P OT,.TEMP (leIoinI N"POT.TEN"P.lKe1nun)
(M.,, I eerI 0-HEFIGHT ( met-)s 7-HE IGHT I(M Ve AIN

SKY AND 501.00 H)EAT ELUV I. 9Y9E -O DPT/DZ= -R.92F-0R PSI-PSI 2 7AT1 ZI. IWit/2 PTK SLOP E -9.6*17 01

DRAG GULF. AT 10 METERS N-LTEM P STRUC, (KoM -2/3)

not.:.. l's t/o2 II '... PSINONE
41o*D 5RE ,) CT2 SLTOPE No DATA

0:1 ~ ~ ~ E.A WI..I:3A E N HATlID

1 A I_ - j I. 1. o'/. 1 41'

*,.NI 0L6I)il I N II I MISCELLCANEIJUY

A. N AN~ RWAY)16111. PRI.O T1 E PROP) 1F Elul K RULEI
I,',N lAN! Ar:)H~ ~.11 RAD) ll CMD E EAT MUISTOIRE AIR DENSI TY

MI ... ' Moo ;'I W11MIW A NllA I TRANSEF ClIFF TRANSE COKE )Kg'o./m
14 V 29>0- (1 74 0 74 0 9 2) -IV I 32F - I I .2976

* In~n) ::IAIR SiPfICt IC HEAT
oooeVP~ tt nooI~se.1t F ooie Slope and/n, P-n1t-1 Do,]vaue IIIq Keg R I

6111 *,2, LI 3 Eq/Eq WATER LAY MEAT VAP

11261. pS
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Rl AuRAS. 7911T.K42.O0 MARINE SURFACE LAYER PRIME DATEi It JUN IPO9
iTAR) lIME 2: 6:1$ Pil NRL MILROMETEIROLOGY DATA SAMPLING RATE (ALL CHANNEl S): 6/MIn
,IART DALE; 4 May 197Y (DAY 124) SAN NICOLAS ISLAND, CAL DATA AVERAGING PERIOD: 30 Mon

FSTlIMA1I)I HI)ROSETETROI UGICAL PARAMETERS AT IFN METERS:

AIR LFro. WIND SPEED DEW POINT TEMP,STRUC. PAR,PRED RULK WI TFMP AIR-WT TEMP POT-WT TEMP VIR-WT TEMP VPOT-WI TEMP
tC-Lti LHeter s c I (Cel1 u) (K1. KM-2/3 (Mi1tb (C I lu (Kelvin) (KelgnY (Kelvin) (KeI v in
12.502 6.24 11.00 NO DATA 1015.95 13.379 -0.877 -0.779 0 .528 0.626

-LuM) PIlT.,L'tP. VIR.TEMP. V.PLT,TEMP. ARS,HUMID. RELMUMID. SPEC.HUMID. VAP.PRES. S.VAP.PRES. REF.INDEX
(M.tersI (CeLS(us1 .CeL1.u0 (OelsounL (Kg/ ) IPrcerf) (K/Kg) LRKI1'arnL LMIliarsL LE.I.oM-2/3)
I.OX 17 .61g 13,907 14.0a5 9.977E-03 9.T4 R.092E-13 13.153 14.526 NO DATA

bill K AAUDYNAMIC CALCULAIIONS BASED ON ABOVE ESTIMATFO VALUES AT TEN METERS LFIEHE ET AL,1978):

(N1 1RRED ELLX PARAAICTERS INFERRED INPERRP D MEAN VERTICAL
StA I LITY (UP , -DOWN) SCALING PARAMETERS VELOCITY COVARI ANCE MISCELLANEOUS

HRAD.RTLHARDLON RILSBFR MOMENTUM FLUX FRICTION VELOCITY WITH LONG. VELOCITY AIR DENSITY
in-St a le, -- Un S adL1M (Nt/lm2 (Me er /s c) (M e 2erS/sec 2 ) ( g/M
-1..20 A GSH -IE-0, 2.TO. E- I -4.062F-2 1.2329

IO-UnIt I' VAAN HEIGHT HUMIDITY FlUX SCALING SPEC.HUMID. WITH AS. HUMIDITY AIR SPECIFIC HEAT
ithuer) C MH-71Z21)/2 (Kq/sec nI2 (XK/q/) (Meter Kg/sec m3) TIC ./Kg K e .1
12.99 I .3E- -5. 5421-05 I.377 -05 .175E 02

1/L AT GMH LATI-AT FLUX SCALING POT.TEMP. WITH POT.TEMPERATURE WATER LAT.HEAT VAP.
-0.141 1WaYN/n2L) (Keuln) (MeIer Kel./se) (ITa1./K)

3.40E 0l -3.213t-02 6.476E-03 59024E 05
ZiL AT L0 MEICR9
-0.109 1,FNHEAT FLUX ROUGHNESS LENGTH VAPPRES.AT WT LEVEL

(W4IYs/M2) (Me er1 Ilibar- )
MONIN-ORUKHOV LENGTH 0.0SF OX IR.6SE-05 15.403
(Me I NI
-9,217E 01 SKY AND SOLAR HFAT FLUX DRAG COEF.AT 10 MPTERS ASS.HUMID,AT WE LEVEL

(Wat s/n
2

) (Oi-oeni onLefs LRg/.3)
1.37E 01 1.042- 03 1.165E-02

IOTA. REAl RUDGET FL IIX RARPRESAT WT LEVEL
(Wa s/2) (Mi1ib a r)
5SRE XI 117.1

bOWILN RATIO

0,237

C MEASUREMENT ERRLOR ANALYSIS F PARAMFTERS I ISTI IN PERCENT MEAN ERROR AS COMPUTED FROM CONSTITUENT MEASUREMENT ACCURACIES.
TOP ROW ARE PROFILE ERRIR VALUES AND SIITTOM ROW ARE SULK AERODYNAMIC ERROR VAIUES. ALL VALUES ARE APPROXIMATE AND ARE "4or-':

GRAD.RICH, 7/L MIjMNTUM LAT.HEAT SINHAT TNY RAD. TOTAL HEAT ROWEN FRICTION SCL.SPTC SCLPOT. ROUGH. DRAG
NO.AT CRH AT 1OM FI11IX FLUX I LUX FLLIX FLUX RATIO VELOCITY HUMID, Y TEMP. LENGTH CUEOF

207% 207% 130% 177% 177% Iel 130X 354% 65% 112% 112% 85Z 130%

194% 194% 46% 12% 225 10% 76% 174% 23% 75% 145% 43% 405

CISNTINUED BELOW

EIN NIBRER: 7915042300 MARINE SURFACE LAYER PRINT DATE: It JUN 1960
'IAIT lIME: :'3: 6:%0 POT NRI MILAOMETEIIROLOGY DATA SAMPLING RATE (ALL CHANNELS): 6/Mop
'.ARI DATE: 4 May 1979 (DAY 124) SAN NICOLAS ISLAND, LAL DATA AVERAGING PERIOD: 30 Mn

IOPPOSITE PROF ILF AND ll] K AEROOYNAMIC DFRIVED PARAMFTER VAIUE WEIGHIED AS A FUNCTIUN OF THE AETVE RESPECTIVE MEASUREMENT ERRORS
WITH THE LOWYK LIMIT 02" IHF COIRPESPONDING MEASIREMENT UNLERTAINTY INDICATED IN 1 1:

FLUX PARAMETERS

TTAPTI IT Y UP, -DOWN ) SCALING PARAMETERS

tRADI.RCHARD'SON NiMAIS MOMPHIUS FlUX FRICTION VFLOCITY
II -SbI - ITlr,ItaNu) (Nt/MO) (M.I '/se ')

IT 174 10.121 Al G4H -'.14F-02 O6.0E-02I 2.041E-Ul 16.O-0.21

IIT. A I RL ME AN H )1HI HUMILITY EL UX S;TALING SPFC.HUMLD.
I'er M)FPH Z/l , )l/" (Kg/,, 21 q/Kg)

IG.99 1 46E-T5 1.OE-O61 -5.974E-05 3.OF-05i

Z/L AT GM,) LAf,HIAT FLIJX SCAt INC POT.TEMP.

3,6OE 0I 17.0E+011 - c 772E-132 (.E-021

ZIL T 10 MFIERS
01.06 10.oO SENHEAT FLIUX ROUGHNESS LENGTH

(W t t'/.2)I 
INe T- )

MONINSIKHOV LENGTH 0.49E 0 13.0fE001 1.746F-05 lET.OE-I5

Mete,;-I .!7E 71; SKY AND S1AR HEAT FLUX DRAG COF.F.AT 10 METEMS
(Wa t I ./ m ) 01.01. r )
1,TE ILL1 OLf.E*Xll I .I-A -4. 14.OE-041

I1ITAL PFEAT RIDOGET PI UK

'1.6.)E I)1 L P[+II

IlWfP N RAT TOI

Tt2 1 I3T. TV O I

DIFERENIF FS TWEIN THI PROFILIE AN) DojIK AERODYNAMIC DFRIVCS PARAMETER VAUL AS COMPUTED VIA THE STANDARD DEVIATION FROM EITHER THE
AIISEV WE I;HT IIF I P(II F k VALIIF )I I AIASIJRFMCNT )INPRTANIY VALVE (WHICH CUR APS ILIIIE VALIE IS LARGER). ALL VALUES ARE
T I lED N PEL Rk I DIFEfRNCF AND ARE .. r..

I.RA I RICH //I MOM, ATOUM LA).HEAl q N.HLAT SKY RAD. TOTAL HEAT LSWFN FRICTIN SCL SPEC S[L.P0I ROUGH. DRAG
N(I AT Cu11 AI T!)M FLOT UX I LX F I lox FIFT RATIO VEI CITY HUMIDITY TEMP LENGTH ILOEF

55X 66h% b% 14% 59% oX 2% Al% 3% 95 641 3% 1 FI

INS O DATA RIJN 237



MARINE SURFACE IAYES MICHUOMEtIORO0 091075 EXPERIOMENT

NAV AL REO"EAiI. LAEURSIUMY
A IMIP, VlC FPOYICq [.860078

MARINE.n 'CN AIPIIPHIRI 61, 0 SAllION
SAN NICS0,SAt IIL AND, CAL IFLU NIA

MILTAUMEJAOURLA 1ICCL D01AAo

RUN NUMBER. 791150423311 PAINT PALL; I I JUN 1981
SI1AM! lIME: '36:50 PHi DATA 08500 191; AIL (,l L LIANNIS: 101.4,

I, 016 ILM. :0 7: 0 P1.1 PAAS 506600G F, eILo 3C1. ll
SIAM) DATE : 4 Po,v IS>?, IPS, 1.'41 NOMPIRE IAILA UR: I-UlP1 IEOEL , OoL IR Il-IV

. AN,L 00 CFIANN1- I RAW PA TA L AVL HAGF VDPE,

N-110 N-01 No 1 "' N,., A o0 M oO N"00 N07 o 0 N

I'D].T.M RF.A Tl-'I'P.SINII I ISMPAL .' OF-l 'LTO P,0 I FLI W I NS '.-DlO W IN P .11, LIA.RlIE .1 'F10 HALL. WINE ":Il

o.0 .1 N..' N, I A Na 4 N I'5 0, N.1I

PSIL,.R WT ITEMP AC VRF SLE 0' Y AL ,:16 MANUAL L AL; 7,.1 A IL' bPARE A 9A51 1' V0 OMF.H
3.-117 AI , 7, LI I 1(11 0 u FI 'L LI I 1 1, jI2,1t,

- DIC1:1AL CH4644,0 Ho4 DAA. I.7 Av1, L A .I 0:7901-., IT PAIA, f Il-i P lAt [HeAl 1110 ,HI' WIND YI TO ELAEPMLNL CLI,OF9TC'

No I No ' 10:4 NOAH '[WINOF L AL, II,PLI I I, I P)I bp l A HoII F9 'ALE ,I ,-i>

1411 1'13,-1V 14.1 1I74SY99 IL,? 1I' -'1.O , t :1f OL ,.993 1.''

o 1,.M H(,IL4UK[ l90ING PARoAM LIO, 10.06 ATOP INTO l-NI.INioLN,,0 07

AL'O 1191 IN 1lI 94.1 L'I 'jIR 010 1 V10I Hi Vl' /111RT Of1 V1' At,1 LUOX i (1. 1615.7.10 /.L'AbIT, L A! NEcL,

'NotE ,,,-1 iLoa,'~ -,o,, A"-, I'M F-.IllS I ~r , IbV .1,. AN&1.0 r,,,wL N' -1t ' ON'' 1N0.lI Io 1 r(2, -Wi,, '

I2 to1 'LIAR I I ;- I' ,

I'1,9 '.V l LAT 'I9.I 13141' 137Z3 I./

I9L LI 911 T 18N rETI III'vl.1OtAL ,''OOMETEW',

mi1 I.01 P1 PiI Tl' IM II4' llTMI I AI,-,.IOMiO,.1 MEt H.AI09D.I SPFC'.HICIDI.I tiPAIP '. TIN SMAFI P I7 1 0 INiOL,,

L3t, 1714 71 '> IE996-03 90 39 a .091,-3 1.4 14.384b NO DAlo

",p '''I /3 [LIIP. I 01 ' SPIT IIF9P.;I AHI,191M10) P REL HUMIL., .'PF.MID .2 VAP /RFS2O I 1''P .,1'E1. 2 19F lolL 0

I ' L.i, 141 I, A35 9.9941 -91 90.93 8.104F-03 ;h. 13L 14.417 NI, 'OATS

PSIMI PAI NI 04 BI9L414

0004N0NI,FM. 901430MSHI L,,91 APER D A IS A PLINI A7l 1814I 11800 LO' : -Mfr,

(1S Im [ro . -,VI F, NOL MI wll 1I11 090 PANTSA '.'6AC;INC FF800. 3 TM,

',ItHI 10411 4 A, Ili~'PS 1:4)l 'ON 011114li D CAI NLMEI ITRE. 1'II'R It'Vl >'I'H 1141, II E

0P6(39 1LL CL LIII 611102 HASF 1' ON 4191.', OH't Ai D AND LAI 121>6TH D VAI U10 19 (AGOI(-F ,1973)

ILL'' IAAAM1Io W, PROF1 ILE SI LlPE:i
5,14111 IT, , .0-- [49Al IANG PARAMfi TOH PARTIAL PLAIVAII'O 0IC WITH HEIGH1)

l-H1ADRfI 8900 N::lOSIA OILY' 4111 fl 'I' ' ILLY,.f~:10 911 IGIC-NO HAL PMR VIN/N'- 4041 051 910AM. N7 1100f40

10-NobleU,- Oe'N~- IN' -'7 -2teo/e I IN I; I710/I nII/L 1Z" 0I7 Z1 -P11- 172951 1

0015 A' GM9 I 'L -0;, 2 49101 ,Z )f / I/2 EN1-N,1I

IFU9FTRTL MOrAN 0,81 IIIIOIO I1 'CALK.ING '.FlC FLOOD N-HOOP FOPEFLI),onel) F "NOIOP ['11 10,,
LII--r I GMH'17 1,'1 IQ/' '0 0'Mi 50 1 7o-CIC I I Mees '-.CHIG14T 10 M r .S

02. -9 'I01--IL, 6.91l-'0 TA/DI1 4 490-02 ,SI 'Pf0,

I/L~~M ,cP I,1 00 ,1H A I

-0.09, tW~s/7 SLAITNG POP. TEMP. N.OEC.AUMIIY 1049/041 A'PEL.,HUMI 0.

//L AlIMEI 1 R Io' 1. C9-0 119/Plo --8.929-TA PSI "091
-009I N HFATI 01I 1-01 'lH P 8.7- 03

-0.A0: 7L6HF ENT NMPON lA1HTIP L(1 e-11 N'II1f lOot.-

SOTI ANO SOLARO Ht,1 PII0I 3 91.AE-lJS DPCI/PlD -6.92E-(14 PSI--PS I
1/1 AT I.' 'Watto/A2) PTA 1, 'P4' If 71I 01

0IF~ 140 370 III
PRA 0.n,99. ED 10 ,1190 N-COTEMi SORUI 10007/

OILINLN-1IIILMP,') I1F0II110 TIIISO _HEM) PIUPII T LIO Illoems"nAc,- 7.ooEIIT 10I YeV 41

',e66r-I0?IW . NbF, .341 '1 PSNOiit-O

P11 AT 1T' 0, 09(8340 WINMEN RATIOD

P "lI AT ,' 1 048.,62 I_ 1 0' 'Fi Al Il' 0 O1)S 041

*d N. I PAL IL,1'IOSNT'O 00091180 110$OU

j41,4S RARMAN 0849! TtIION PROI I 1f P80161 F, RUt 8 810PM
I INST A NT AC11 1RA IN 110it PRAOPL l JP. !MOHIP OEMC HEAT MOISTURE AIR DENSIT Y
10-,',,,, )0 'O/MC 7" I WIT01 A 011808 TMAA',CI F1I0 TIASNIF .001111 K!q- 3 1

4 9795 074 074 0.2-3 1.7 C 0.328

(J1. NtHAL NOI AIA SPI I110 If POST~

L0MII'l --,fPlU~ M.I II f~t Po fIP I 4 S VI)?--W

040 5,H7 0/1 OFF -""Iqf WATER CAT 01061 V40

*CONTINUED Off NEST PAGE 238



RUN NUMBER: 7905042330 MARINE SO RFACE LATER PRINT DATE : 1I SUN ('oL

START I IME: 73::0 PST NRL MEC ROMEIEI)ROLO0T DATA 4AF INC R 1 ATE LOLL 111ANNI)LS) /-/Min
S TAR T DATE: 4 May 197 9 (DAY 124) SAN NICOLAS ISLAND, CAL DATA AVERAGING PE RIOD 3C M-s

P SITIMATED MICROMEEDOLOGICAL PARAMETERS AT (ER METERS:

AIR TEMP. WIND SPEED, DES POINT TEMPOSTRUC. RiAR.PRES. ROLK) ST TEMP AIR-ST TEMP POT-ST TEMP TIE-SC TEMP V.PST-WI TEMP
(Celsius) (Meier/-uec( (Celsiu) lKEli-M-2/31 (Milibur) ((lis Kelvin) (Revin: IK lI II (Pelvis
1 2. 449 7. 32 1 1.012 NOI DATrA 1 0 1 5,a5 1 3.366 -10.97, -01,8 19 U 490 (.S58S

MEIGHT. PO!TEFIP. VIR.TEAP. UPOT.TEMP. ARLS.HUMIO. RE) HUMID. SPEC.HUMID. VAP.PRE;., h,.SAF.FRE. REP INDEX/(Meters (Celis (CIs (Clius) (Kg/ 3) (Fercert)E (Eq/Kg) LMtulubr( Mullibas (KeI.oM-2
10.00 12.547 13.856 13.9T4 9.992E-03 90.90 8.1 9 F-fl0 1 3.1,71 (4,475 NO DATA

R ULE AERODTNAMIC CALC(S ATIONS BASED ON ARGUE ESTIMATED VA) UEO AT TEN ME TERS (PRIEHE ET AL,1975(:

INFERRED PLUX PARAMETERS INFERRED INFERREDG REAR YENRTICAL

STABILITY (+.SzUP,-2DOWN() SCALING PARAMETERS VELOCITY COYARIANCE MISCELLANEOUS

TRAD.RIE.HRRDSON NUMBER MOMENTUM FEUX FRICTION VELOCITY WITH LONG. VELOCITY AIE DENSITY
(Stbeu--Un staR o (NI/ mO) (et/e c o mete ?/seo( 2)/MT

-O,078 AT CNN -7.35E-02 O-.44aE-0I -5.964E-U2 1.22n.

GEOMETRIC MEAN HEIGHT HUMIDITY E t- U SCALING UPEC.HUMID. WITH REX. HUMIDITY AIR SPECIFIC NEAT
(MetIer ) CMN.(71*.72)I/ 2 (Ki/sec .2? (Rg/Rg) (Meter K9g/s-c M3 (Ilcal./Eg Rl.)

112.99, 1.59E-05 -S2RIT_05 1.5YS E- 5 2. 41'-E 02

2/1 AT CNN LAT 'HEAT PLUG SCALING POT.TEMP. SITE POT.TEMPERATURE RATER LATMHEAT YAP.
-0,.092 (Wa.it s/MXI (Re1i n ) (Meter' Ke.1/ sec) (11 _1(./Kg)

Z T1 EES3 .93PE 0 1 -3.070E-02 7.51SF-IT 5.95027 E I5

-0.17 aYIfR.HEAT F1(UO ROUGHNESS LENCTTH VAP PRES.AT ATLEL

ISW t ?S/rtO (Meter-) (Milluhar)
MONTN-ORURMOV LENGTH 9,38E 00 3,66tE-05 15.369

(Meter% )
-I.4 12E 02 SKY AND SOLAR HEAT PLUS DRAG COEE.AT 10 METERS ARSEIIM ID.AT RI LEVEL

WSayT S.) (ioeirls (KS/MI )I1.37E I1 I. 11 3E-03 1. 164E-021

T AL HEAT RUDGET ELlIS EAR.FAEO.AT AT I FUEL
(Salt s/MS2I (M ilb ar
R .24E 0 1 1017,05

ROWER RATIO
Mu" til.
0 ,.239

*MEASUREMENT ERROR ANALYSIS OP PARAMETERS LISTED IN PRCENT MEAN ERROR AS COMPUTED FROM CONSTITUENT MEASURAEMENT ACCURACIES.
TOP ROW ARE PROFILE ERROR VALUES AND bOTTOM ROW ARE Po LE AERODYNN A MIC ER ROR VALUES, ALL YALUES ARE APPROYOMATE AND ARE sr

GRAD.RICH. Z/L MOMEFNTUM ENTRHEAT SEN-HEAT SRY RAD. TOTAL NEAT ROSEN PRICTION SCLO.PEC SCL.POT. MUCJCH. DRAG
NO.AT GRE AT ION PLUS PLUS PLUS PLUS PLUS RATTO VELOCITY HULMIDITY TEMP. L ENGI 1 CLIEP.

204% 204% 126% 174% 174% 10% 132% 3492 63% III% 11%Z 053 126%

191% 191Z 46% 52% 119X 10% 38% 171% 23% 75X 142% 4 3% 40%

*CONTINUED RELOW

RUN NUMRER: 7905542330 MARINE SURFACE LATER PRINT DATE: 11 SUM l9RE
STAR T TIME: 23: 36:5 0 PSI ARI MICSOMETEE)HGLOGY D ATA S AMPL ING RATE (ALL IHARNELS): 6/Mi
OTART DATIE: 4 Mu.y 1979 (DAT 124) SAN N ICOLAS ISLAND, C6L DATA AVERAGING PERIOD: 30 M-,

COMPI)SITE PRO(F ILE AND DY1' K ATRODYRAMIG DERIVED PARAMETER VALUE SL.IGHTED As A FUNCTION UP THE AROVE RCSPECT (YE MEA:IUREET EROES
WITHN THE LOSER LIMIT OP THE CORRESPONDING MEASUREMENT UNCERTAINTY INDICATED I N I 1

FLUE PARAMETERS
START)ll (YIUP,_E -ON) _SCNLING PARAMETERS_

GRAD.RICNARDSOMNRUMEERP MOMENTUM PLOY PRICTION VELOCITY

(5,-SIp - Unsla bl ) (NIm2 (Mee R /5c,
-01047 (I.C) AT GmH -7'43E-02 16.0K-I?) 2.4t55K-Ilch O E-021

GEOMETRIC MEAN HEIGHT HUMIDITY ELUX SCAL.ING SPEC'.ASMI0.
(Meter) GMH=nZOW/Sfl/2 TE/se "?) Ligq/Kg)
12.99 (b.69F-IS5 TRIPO-Yb) -L.781F I05 13.) 051 fI

2/L AT CNN LAIMEIAT PLUX 5CR) INGC0 FTEMP .

I/ AT (0 METERS 41F0 177-l -1raJ

-0.1M4M t 1.121 SIMRHEAT FLUX ESUTiIMNEYS LENGTH
(Wtt's/t2( (Met.rs)

MONIN-OPKiUROY LENGTH 6.4TE 00 ITIOFn0lI 3 769, -fl Ib.0E-Tsl1

.1-2REI SKY AND SOLAR HfA LE DEAG. ESOF AT 10 NPETEES
(wits / 2) (Metms
I. lYE 0) (2 (RiOT) I L - .0Al-04L

TOTAL IE AT R1J)SET FLUX

6.30) II (I (FillI

PORPM RATIO1

T (74 IT) OR)

CDIFFERENCE BETWEEN tHE PROFIE AND RID K AERODYNAMIC DERIVEO PARAMI lEA VA: UcS AS LUM~rUL:i vL:,) T1, SIANEAF1 D(Y(,iI(j1N FEYM EItHE TI.,

ABPOVE WEIT.NIED [OMPOSIYTr SAl YE OR MFASUELIFNI O(N.FIAINTY YE) ILK (WHILE EVER RESOLUTE TAl:) lSb LAwRR A))L VA:t 0E AR)y
I I STED IN4 PERCENT DIFFERErNC E AND ACE -- r-

GRAD BICH 2/1 MOME NTUM I(AT HE At SEN.MEAT SKY RED), TOTAL HEAT ROWERf N F (CT ION ;;V F cEE tVl p [:I1 -,.:., IRkA.
NI) Al GNN AT Tam fLIYx FLUE FtEUK F) 00 PLUS R ATII ) 5) I tI I I:LITII T r L. (LI" Lit)I

NA! 645 2% 14% 9,0% ox 3% 610% ix lID t.1% it

L0 ea vIR 69 h a0 tom



MARINE SURFACE LoOTER MICNI)METEIIRULOGICAL EXPERIMENT

NAVAL R IF_AACE LAEIURAISNY
AIAUSP51HERII PHYSIS b RANCH

MAWIN"I ATMOFTPHFRIC NEFAC L 5101100H TAIO
SAN NICOLAS IS!AND, CAT IFUMNIA

4ICNLLIvEJDi nCICAL DATA . . .

KLIN 9Uo10,) '7)0 4.).(.1t N IN' I!LATE " I JU'N 1
0,1I).:I:7,10 C DATA 'AAP LINGNRAIE I CHANl SI: 6/Moo,

o00 lio I:'7t0)DATA AVERAGIING PERIOD: 35 Mor,
.1101,)1 (IL 1119 19,9 (DAY 2)NOMENMrI ATUNE I -UPPER LEVE) , 2-L OWEN LEVEL

ITI I: 99.) N.G02~j N o.0. N. U4 No.0S N.0 NA.017 N. ff. No1,.19D II'WID' PI 2 RI DDR
I <F A I' ,-,.:.)001. I IOjp.7161J1.;o 09 101010W1e 0W IN WIND 'PS:IDOPEJDNP71. SYMD. WNDDR

o, TILL 0.11 5'.230 5.24 4.102) 4.6117 .977 -. 9 .7

1.IT el" (3 -' 9 .14 No.5 No16 No1
A-' .o II ", A, 00'tO o)lII. 00 ALL MANUIAl, FL ALt "910 WEF . SPAR A SARE. 10 t 0111 .REE.

0 . 11 1 U.1, I.50 bIII 0o .1 0.0 9.0a1 6.1a',

I. r1, -'ll,0101I 1051 IbobT 165) HAGF flit59001 N) DAlL,, F LDI CAL IbPATLUN AND WIND SPEED ESCAPO) NI CORRECTIONS:

II
1
W Iol( NI AN LIFWINS IAN), IP IECSAI SP2CA W11 REAL 1101CU WS2EC

Ill IT. iF.<L)II DS) P o-AT IV o It) (Vo ,o It09019) (Loc f .) (CoceP f.)
1 It. 010> ao' a0 OIL, -000 0. 010 0.992 0.919

I.7 in: v ,; I1)fP Ill .010 1P lk iffRl oANtit lf0D INT1O PNLLtN10I NG. N 0 101:

I I,1 1110 [(1lINT I .,A 1<09 111 .D I ) F . 10 1 111 IL 0,)) .59 RPI)10F I SOfV 10191, 1)I I FLUX AC FRES FLUX AC VLOLTIAGI- AC PREQUENCY
I9, N.o 9oo,, I.. 05)110, ,10 )No I.90 ,~c 15, (o 1z) LAI 1

A (p, I . I7I11 c.)(N .,O~ 0i V, 115.1 T9)

M II I-,, ;t :10.,. '0,10 I I 1A P A , IlLS [111 IN) OLIN,; 1111 A1,5 C:A1I AND LESIAAEFN CORRECTIONS) TRANSLATED INTO. ENGINEI UNITS:

I il I I'W VOI19)1 11 P.SIW'iC .I W IND SLA, PAR.P.1FI SKY RAD. DULK W11ITEMP MEAN NOR TEMP
S11 ~ (oH 2,3) ID q) Ir K 11 ~o~boro (WalI/c? I(Kso Io

01 ) N) G AA 314.0 1014.515 1.37E< 01 13.354 285.557

Pi0 IOLI. 1 II510 .1 11SFLikU T''%TSRIE) IA9.RES,

(C ~ ~ ~ ~ ~ ~ tole O) ( ,I., "1 SL)(M Ilfi),or

b. s N IT D AT A -0.19 101 5.6,,5

()01,JFTIOLLSI2CAL )',0AHETENL

I' 01 .1491' . UIF11. J.I 0.IIO.11;TEM .LI A10I.HII.) PL '.U1115. VPEC.HUMID.1 VAP.PEDi S.VAP.PRES.I REE.INDEO I
I1 I.1, I ilerI I'. i uI-lo IKq /o1 

9

1091cr I )Kqg/q I M 1l11111a r) ( Ilibr_ I Ke] .oo- /3)
13.749 19.926Y,' 9.911f-0 90q. 92 a.04SF-I3 13,0 59 14.36 4 ND DA TA

"I ) I.VIIYP, MIHR FP. V.III10P.AB',HID- 1T.2 HO) 100).2 SPPC.HUMID.2 VNAPPN _ S .VAP.PMES.? REP.1N1EX2
t I VLo- I )L'el0b1 ls I e/oI IP I I~ (Kgq/k) (ilollo~r) t00110 I I cI (e.0-2/3)

k 1362 3 .(I2 91.99103 10 8, 3. 062g 1T3 1S I9I0 14.465 NO DAT

PRINT,,DAIL. 11 JUN 1950
0, 101: %I~d',J~nIPAR 190 <(REAM I ATEN, DATA SAMPLING MATE )(A1L 1HA NEL): 6,/MON

.,11 ill 0: 7:). LON56 MLGROMFTEIHOO0.TSY DATA AVERAGING PIDi 30 Mo
Fol 01 .,., 17,114 1~U SA ~t) S 50100 0) 0MtNCI AIURP . MIUPPER I FOCI., 2oLI7WEN L EVEL

*1 LI A: I. I.1 0I71 I, I100 010140 r tM-b;L D AND CALGVL-ATED VA) U) S i0)ININ 19791:

F )1 IESET017PROFIL E Sl OPES

IllI , '-~-S OWN) OAILPARAMLTEHO PARTIAL IENIYA110ES 1I NCR.WITH HEIGHT)

I-ASl I0) I0N57 91)1010)10 0I101~j 0104 X 010GHCIN911LNERAL EONO:DN/Z GENERAL PFOMNLULPE=

I0ooO.U~-lL. 1N9'2 ( -_Ms/1"-( I IINI2o)/?( 1(L Z I-PSI)-0LNZ-/SI)I/

I., ML9 191 I'6 1<11 E)III ))1 SrALING SPEL HOOD, N-WIND SPO 0lsfl MWINDHSPEED IO/ser)
00501101. ~~ ~ ~ ~ ~ SP ,1.1/1/ btoe I2 8/g)ZMIH (frN) 2-HEI GH IN() crAs

1299I02-5 6.70-sDWS/DZ 7.9,02 PNIPOI11
W SLOPE= 1.04F00I

7 L At GMn 161 HEAT PL-iO
I~~~ ~~ IT..00)~ll/? SCA, ING PDT. TEMP. NTSPPC.HUMIDITYOR/g NSPCHDDTOgK)

7.4 7)1 )ROoo7 2-HFIGHT IMeters IoHETGRT (M) Vel.Azo
1 1,1 I O to -6.3710- DIN/SD- -8.9-F-06 Pi=PI

I LIT0, N1.01 H )1I SN SLOPE= -1.40)? 03

Jo . .00E<00 ROUG.HNESS LENGTH N-POT TEOP.O l-oo NzOT.TEMP.)Ne1roloI_

D0) (Motrs) 2-HEI (Mces ZoHEIGIIT )OM AcI.x
YI SIN 00)61 AR861A F)ID I) 1.99-04 DOT/Si' -N.92E-04 PS1 SI2

AT 01 f 2 ~l) PIN SLOPE- -NA4l? IT

DRAG COFP. AT It MEER MOLoTEMP STRUC.)OoM-2/3)
,1, hi ,).1 .l, 1101N. 11) 109 01IUL1 FLUOX OlDo~ecsioolIoe,) -EIIHT (M) 9crl.Ails

,<4i (I9 9 1 O1 Dl 12 SL))PO=NI DATA

1,1)0,P I:1 F Il RWN 1 1, i0
'., 0000 4 (N"I" OIlNI

1 A:). I039 V.41

0.i11 1r.361 MISCELLANE 080

.1I .010, 10 ,0) ) I ON PIl) lIfE ROlTII I Eu If0 NU 101K
I ~ ~ in 00F00 9.1)A 0 )9INAN~i 11 10 tiiIiMIDT SI!N HAt 0011,1090 AIN DENMT

IT04 979 .74" 174 091 I 1 Qo01 135

* I) NNA)9000 ,AIR SRI[11010 HE AT

A,,. .091,11-0110 oo.001e0 r eroeC of P1 .. S;lope an4/or Pariol Deroo1tx1 e 'l.) I~ Re)9 II

1111.92 / 8-9 Rg/Rg. WATER EAT NEAT yAP

o L)4TIMUEN ON RNTX PASOk 240



RUM NUMBJER: 790,TTtO M ARINE SURFACE LAYEA PRINT DATE: 1I JUN I9ST
SAR PI 1 E I 7:1 SI; RRL MICR'IPETEIIROLOGT DATA SIA PLINC RATE (ALL CHANNEl 5): 6'Min
START D11lE: S, Mly 197% (DAY 12L-) SA NICOLAS ISLAND, CAL DATA AVERAGING PERIOD; 30 Nun

ES TIMA TED AMTCRUMFt(UITET)IEL PARAMETERS AT 1cNM ETENS:

AIR TEMP. WIND SPEED DEW POlINI TEMP.S(00G.j BIANPRES. BULK WE TERM NIR-W TEMP POT-WI IEMP FIR-AT TEMP V POT-WT TEMP

GeiuI 0ttc/.Y 'Celus Y XD~M -2/I HLuur 1-1sus lKejuin) (EnlIn") )EelI.-nl ( ,elu
1214311 8.71"1 11.94 NOIDATA 1015.l 56 13.354 -0.923 --I025 0.4 77 0.5

HEIGHT POTTEFMP, 51R.IFNP. V.POT.TEMP. ARSHIIMID. RF.LAITHID. SPEC.UUMJD. VAB.PERET. f,, AP.PRES. REF I NSE
(Meters) ICeltus) (Clus) (Celsis) (Eq/cA) ..ercnt IKgq/Eq I1ht~ds (e±lu s IiI-M-213)

10.0 I .2 13.NAI1 1 3.92'? 9,93 "E - 3 90.61 R.060(_-1a 1096 I143 Nil GRIYM

80 BilK AERODYNAMIC CHLCUI ATIONS BASED ON ABOVE ESTIMATED VALUES AT TEN METERS IFRIEHE El ALI197H):

INEEFRRFD FLUX PARAMETERS INFERREFD INEFURRED MEAN VENT ICAL
STIABILITY .= U P,-=DOWH ) SCALING PARAMETERS VELOCIT Y CUVARIAKE MISCELILANEOUS

E.AAI.NitNONDSON NUMBEFR MOMENTUM FLUE FR:CTTON VELOCITY WITH LONG. SnILOCITY AIR DENSITY
,nSa~e-U~sal) (Nt/nO2) M~eter s/s (fle ter2'/secl IKq/e3)

0045 AT CN -. 13F-1 3.024E-I -9 .147E-02 1.2328

I'EUMETNIC_ MEAN HE IGHT HUNIS).ITS ELUT SCALING SPEC.HIM1I. WIll) ABS. HUMIDITY AlA ~ S F It HEAT
(Net.) GN-2m2)/ (Eq/se _ e) (Eq/EN) (Me ter Rq/sec .3) T"4I Iq Ee II
12.991 1.94E 05 -G.211E-05 1 .941-IS .41/1 02

Z/k AT UNY ISTHEA . IT (LOS, SL.AL ING POT TEMP. WITH PUT.TEMFEtRATUSE WATER LATALSAI OAF
-105!% (Wats/? Qelvin) (MeteI Rel/sl I II l1q)MFOE 01 -2 .847E-02 6N.6IT103 5.902N3E 0S
O/L AT 10 METERS;
-0. 04 3 iTN.HEAT ELUX ROUGHNESS LENGTH TAP.PEES-AT WY LEVEL

(Wstts/rt2) (Meter') (Mill ibal
MONTN-OBIISHUV LENGTH 1.Ti7vP IT S211TF-S 15.372

-2342E P.1 SETK AN))SOA HEAT FLUX DRAG COFTEAT 101 METERS ARS.HUM ID.AT WIT LEVEL
Rat TvS/MtOL)R' elltn ,ines IE/
I.37E TI1 I ,205E-011 I 163E-0L

TSTAI HEAT BUDGET FLIPS BAR.PRES A WT lEVEL
(Wats/,,L) (Mill ter

24 E a 1 10 16.76

0.224

*MEASUREM"ENT ERROR ANAL YTIS OF PARAME TEFS I [SIEDII N P1 RCFNT MEA N E RROR AG; COMPUTED FROM CONSTITUEN T M EASURiLNENT ACLORAEIES.
TOP ROW ARE PAOFILE FRORM TALlIE S AND) BOTTO0M ROW AR E EULE AFERODSMAMTC ERR OR VALUES . ALL VALUES ARE APPROUIMATE AND ARE Eto1-'

GRAD)RILO. Z/L MOMENTUM LAT.HEST TN.HEAT SETY RAD. TOTAL HEAT BOWES FRICTION SGL.SPEE SCL.POT. ROUGHt DRAG

ROT GMH AT 114U FLUX FLUX FLUX FLUX FELUX RATIO TELUGITY HUMIEIT T)1 Y EMP. L ENGI H LOEF

170Z 179Z 96% 157% 157X lox 129% 315% 48% 109% 105% 59% 96%

191% 191%4 46% 52% (19% 10% 39% 170% 23% 7t,% 1470 43% 40%

xCON T INUESD BELIOW

RUN NUMBT R: '9SVS aIE' a MARINE SUREAEL LAYER PRINT DATE IT JUN T98T
ST ARiT TIME: 1: 1 IT POST NR(I MYTEROME TEIRIILOSF DATIA fSA MPL ING R AT I'IALL EYIANN( LS)i p/Nun
START DATE: t. Nay 1979 (DAO 1'%) SRMN NICOLAS IS) AND, LA: DATA AVERAGIG PERIO 103) 1 Mit

* LOIPOST PR"'I lIE AN D BI K AEROYNRMIE DERIVED PARAnIETFR VALOE WE IGHTED AS A FUNCTITON OIF THE ABOVE RESPELT TUE MEASjUREMENT ERRORSi
WITH THE LOWi LI M IT Of THt C OREkFSP ON I NG MI ASSERENT NT UNC:ERTAINTY INDICATED IN I

FLUX PAAHElEkS
STAB)) Iry I OPCDN( SAL ORG. PARAME TENS

TAG.1I-TARDON NUMBER MOME NTUM E LUX OPF TTION SF1 OCI T

g17 IC C/ T NN I.SO Al-I 3 ./92F-TI l16.DE-T/I

r,(IMFNI 14 MEFANIM HEIGHT 1E~')IIIT 0 El U)EI - INS SL. H UMID.
Ptinter) -LH .T1)// (Eq/e NI F'q

17.h9 1. /1 OF 0- IT S E3) 'E/ 5I3 S

//L AT GMM LAT.HEAT FLUT STCALING P0.TMP.
-(VI 1 0,1 lW'Pst2 (Fe7u.l1l

5.46E 01 1; (ftn -0 1 1 .5991-I;'1 OF 02)
71VIE 10I METIR,
9.0(i24 (U - E2 TE, N.H, AT Ff119J EUOIINE ii LENGTH

iwat/2 (Metes0
MINIM-ORIIRHUT LENGTrH 7. 44E 00 (3.TOF (DTO I./P65L-04 IBTOE-0SI

-4.2 07L VpR5Y ANO) SOLAR HEAT F) UN DRAG CITEF.AT 10 METERS

I1.371- SI 1,' of 10 1 1 4,,. - 14.IEIAT1

T111.IIOL PEAT BIIDLE FLUX

7.68fK 0) T3.E'0(11

Inn ml 11

I160 lONI

*1. (E)F RLNI. RI TWE NP T Hl PR! FI ILK AND DI)) K AK ROSTREMIE DERIVED PAEAN) TEN TALU S AS LOMF'IIT)AU I TAL THISTlANLPDL DE VI1ATIrONRF RITE EI THLRN TN)
ABpEW LII IMI T A I TNSARMN NF RTAt( A ( WI) E BI T ~ 11 RE I All VAI TIE AR

I t.T rED I N PENIFNT DIEKI ~RUSE AND AtE'#,, :

P AI PITH. I/I Mi9EN(IIM I AT1 HEAT S0 N.H"IAt SK Y NAB TOTl HENT BO1)WE I E41kilI(IN 9)1 SF1 E SIFl ST R(II. B ROG
N1lA) L RE AT ITO E'LlI 'IIR (1)10X I (IT FLIP NA) I I VII l III IT " E)IIIBII IM; I [NGTI I tic;

79 X 205 ?7z 27% 0/5 U 14% box 1.1% lux 56% 4n5

tor or D DATA aim 241



MARINE SURFACE IAYER MICRO) 10110) (,,I( AL FOArIAROME N1

NAVAL El %1 AL 'I AT Ilk LI ('I I
A0TM'JVNHI IW PISI) ' OA""~MARI1NE AOO,,1l) 00'*"A ,F 11 1 0 ]STTON

SAN NI)':IIA1'I!lAN D, CALI'Ili' LA.

m* M I, oME I TOP,),1 (,GI L. I VA,

RUN NUMBER: 7905050030 [RINO DAIL II TON 07111
STAR0 T IME. 0:37:30 11110 DATIA !A-PI Ii) I.0 ,Al t ON
END) ITRF: I1: 7:40 Pqo ['06 AVLRALIN,. PLO(J) I U
STARI (ATE : 5 Mjoy 1979 1(DAY 17') NOMEN . 1,AILPF I'l:EPIA I 'I U 1t t

x 4NA00 LHANNEL RAW DATA ( AVERAGEF VIOL)

6.205 0 . 00 1, .. 2 LETWL 4 71.- 4 4' 1.

No 0 0 No 1 I N1,l.12 N o .13 N5:04 ojI, .. ': N '
Bill X WT TEMP At, FREQi~oNCE AC VII) :STAG MANUAL IF)I AG Zi NO Rif #OEA.) I

3 .1,06 3 .069 2.50o 0 .10 go 1:1 J', I

N OJUITAL O2NANNN'L RAW 0AT6 )ASERAGC): EVEOPMONI DATA, FI00, 1) 1,A )PAI1:4 AN, 6)'.. A'':N

No) N1.? U6leD.t NAR, 1)1110911 :Pi) ('IlI AL .[.' LI,
Alf) TEMP . I AIR 0109.2 001I0/NC9'l. o~ Vls' '. . : '
140It 12.3016 1421 0213940 0.01013 ION 119 i

* SYSTEM ROUSENFEMING PARAMETERS 01161111 6010 INTO ENCINO lAIN..- UN) IS.

MANUAL FLAG FkRUR COIUNT DATA 0:6(0 Vill. WikF DFV V0,: 0 PLO) 1's IF10 R 1 1': k I : I.,.
INo0 caons) INoa..ocan') IRNN O AIN 1 S00) I'o. 1a7 'N ') 0:.' 'NfV L' N

110 1) if I0

- ONVLM0QE0 M ICROMIOHEOROLO'.ICAI MARAM( I111R IONS 1105 I 4' I,113 IA. AN) N' 4
1

M N' . ' Nhw N ,. fN.)N7

AIR OEMtuP.1 RINDSMEFDI 011W POONOI 0T.1 I OR:. "I I)O P~ikR 1:W P WL'. *' , . - - .. ". :.

12. 30? S[.11 9691 "0I) DATA 0': "4 1

A)0 TEMP.? WIND' 11PEI'0 DO WI [l111' T1N';T:.C 2 '01 I, Il. ). [,; ).
(CR5 _ s l" ~ r/e "I IC .S ('e _00 /. 0: )d (C K
12-a94 8.52 TI.

9

'1 NO DATA I

* CAL "Ill.Al ED MI[CR)OI EOUR11LDU;I CAL P ARAMEOERHS

RC0CHT~~~~~~~ 71 MOOM. 11OM~ ~ ' LOEM' I A11'H-l111 I I

ITOO'., 72 Pill0. IFP.? VTI 0111."310MP 2 O IIm Al'. RIO 110 It)

9.7 170 3.791 0.1: 17

0 COINTINUED B-I OW4

START 0111' 0. 73 POT7 NWRL 'i: ..:'... .. ' . .I

*PRIOrILE CRLLO RO IONS WAV;ED ION 611(0. OB'ZFRSED ONE IP (1: - 601 D 'A . : 1 N'-(

FL10X PARAMIOI,
':TAl 1I TO U H , -'.''DOWNI F,,IN. "k09):. ( tI. 0: ...

O.IAD.AIO'HAND'11N NO.911W MS:NTITO F:) i ~ OP : 1'NW

/ 11L AT L. N LVI 0l . H 4 01 0 1 I II kA I 1 mO IG0 H(Z1,1 iuN'/ l ':''N,'. (l N '''IN I'll' . t.

1/1L AT IIMN 01110 Ic MT7-A 111

0 ~ ~ ~ ~ (a 15/M?10 TMf 1

I/ AT 2) 7.1120 00PU.N'' IO

SEP 904W SIILAR H1110 (,( 0x I (et 1.4I' ... :
//L ATl ; W 27 O~tT/M7) 

H 'I .411.0001.37E 01

'IONIN IlFUKOO INF NI.18 OIOAI NEFAT tADI 0 FLUXO 11en)0 ".'"''

I'0 ATi' .5390" BOROIN RAT1IOl
P, 01 AT /:' ' ) 00,0A,1 4 (1: n I0',

M :Ii AT Ii 0 D3 1 0 01(40

PSI? 00 AT 72' 1 0 1 1(H71

Nf INERAL CONVO§SANTO.-'1. N 2

OlN OR AN 1. . NT IoN IRTl I A 101 I1 110:

0?4 971)' 074 (0 74 00 .10 .. 0. : S00'" "1IA

I IF NrNAL NOT' . A , ,iI I., , '46
A - ':rdo IM .... '... e . I', M'N1**: I P1o) I'.'41 ''.'.0I''' eI

POIK 0. 0 .1 I RqA' 10 (111 V 1. ."

* GIININUEB ON NMJT 11MM 242



IRON NUMBER. 79050t,0.730 MARINI SIIEACI LATER I' Ia 1 ,,ii. I I U:, it:,

111I1AR01 DATE I . RF 519 IDAI iI''.1 AN E111 IAT I I1 AND. CAI IOTA DVPi171 l, 8101 i N

ES 1AIFAT D 010MIT7R01197I 1719 lit; T9,97 PAR.ItE If79 , 41 rU N MEEF!,

AIR TEMP WIND 'P7 DW7IM-S8J. DDP,. Da l IPAI l10 ltW il/I r h l ' ' M

I0M.IO I oe/l!,1 IE 'l IN 1 F' .,1 (M1i ill ID T I *IN Mo , 1 1 W., 1, W, I

2.313 .51 to0.91 Nal DATA TIt I i 31.. -095 1. ir U 499 4

IftetrI Pilel lO01i loIt' l o ,. it7'I N ,8',3 ,t .p ? ;HI D k I w, 1 1) ,,1I-,1i I ~ iiii b ttilli PREa' , '- .
I. ~~~TOO 7241 1.91 7119 9 i9771 7 i71 7. 1.14 41 -11$ IT ,6 14 41 I Al

S ill AERiINt.70IL 0111111ATTONS3 89117) OIN AILIVI EOT ItiAt U Ii Ut, l 18 N i MIlID, 178111 I I A:1719

I.8111 R ICRARD.9 O 8110118 MUltI 87YOM0 FLUX 111 t 0 71 lt 1 01 01001UII All I)08 ItI

-0 04916 0 I .t /t1'il 181:0 i ,-t, 11 04

M.At.lrtCN/ '. loer ,t Mill, Pa

017 ~tiiIt1 2007 1.19 07- U534 ( I' 3i f 49

-2t ATE CM) It 8911 F7,8 '1J. 1 A801 IN(, AOT itkh WItTH ADl7 11,111, I 4T0 ii Al T Al ;

-000W. It s/t,' ,0 ( o~lt lo- 1P' I Ii 111
I 79 01 ? 'i 7191, -0 I- a8

79)8 1098 DUOE 014.8 90, A

11 ,t4tsFN I iM ilra 111 IG . ' L N T p PR AtI lII

I 2W I /, I- 1"9..

O M985'I7REMP(11 980 AN/ ,11' 01 8 17, U TITE IN. FF0 " 0 .8 011 1 lolt (1 , 00;17M t AI aA 1

NT~~~~ AT TA 117 790 FLUX FUX Ii IIX 801 Fu 41 1.11011 lUIMSielT rToF (0 1 1Al

19907 1899 480 I,7 o12 C9 00 111 -7 .7 4 ' 4

START TIME. .7 .9 T 881O ANA 800971 110Ci001 ANIil1A 0810JTL '8001 NI. 11 " MA .i ' ""t~ I '
ST1PR WART PR79 (I M, TF I A 72: SAN 0 0OW8AR 1,111 A REDY81 C R RV UY-tA A[/Li A HIS FA811 3PRO1,AE '.Di.s

* 07 907 81 11)% AN T% 7,1 AIIIINMi. 18a0 1 1 1 08,11 AI 11 P A.3 11 11 110% (ltliIP 8 1 ,1 r% 1 .

IT 1779 189AI 46XT 11 ,. 918'FiON. M 1187M9N iMI1 I t 1891 1177 IN I ,

97881 IlK.E 7905,1",03 MA,048, 1-irf. A.F 78..; P888079

STARTD 11"F 77.tADIT 801 R M1 M NT1 0708IMl O 1871-0 0 0 A 1()17
,IA I0.87p M .U ,t "h (DAY '84,, ' N1 ,'UII, 1:1 'ItPf~~t,

09" 71.011 PR T : 017 AND6 toig At1.11AM~ Iik)F .7AA~ ('.7 07 11,01IT V,.I VI INfr N f (', p l Tr '

1W 001 TETLOEANLMI 04117 NO 01I ~~1~If M710w FI~ 'lDHTl iNN I' 91

0 5 T 92 'Wr V( d t I''' 1 , VA M

0IT2 7Z9 . 7 '118I I,8 Fil V-lI I. 111 t 1

8788808J 00917 I 4R 0) EANW G I 7, I00 4 ' 194 11 . Ii, I

-3.79 02 14 9 UI111 7,0 T18, 2 i. q07 A IM 7

I ', . 7,.' 07'7 . 74771

0,18 118 211.. 7 tOii' R18 NI 1

MQNIM-0jE1UKH0V ~ ~ CrN11 l 40 n I PI' i l O) 1'0 t I

77, ' I ATiiiM 1

* DTEFEREMI[ 87 $1 187 8117 118 I., Al 8i -0N8Ml (A71.1 (18, 11 114. 1-'. i, ill ,916 19,.' I,:0

AIH~UE W.TTT7D tIM7tiS~7 7191 lTA hR 07 8'.II I 1~ 118184N1 21 I Iitl 91.811i 1 '.7I 0 ,I't 017 l

I ~ ~ ~ ~ ~ Y TITE II PECN pi7R71 AND 17'

I ED IN 347* FN WEI 243YAD R



MARINE SURFACE LAYER RICAOME TIOAOLOGICA E4PFAI8FNI

NAVAL RE 'EAAI3I LALDYA118NV
AI7MOSP HPAIC P Hy SICS BRANYCH

MARINE ATMOSPHERIC R11114AR1 57( ION
SAN NICIOLAS ISAND, CA41 0)34101

. . . .0 M1CA8ME9EOIII (CIC AT DATA .A. .

IO190L85 9 PRINT DATE: I1 ,N IR t
.DA4 lIr .5I)SA SAY,1'LI,,NI. 10F (AI L HAONK IL8)
tN.. I I"' .1-. 8r.,1DATA AVEAGIING PERIOD: 3C1 MI,

* ~ Il 1DAY1 0.)0< 81 Ic, NOMERMCI AILONE I LIPPCR I [EVE I ' IE I'vU

Am. AV,.".44) 08

N',,, I.:) N, .0. .0408 No0 NY 01 6I8 N-, 0? I'l 49 0'H

H I A n' .141,) . 110)' ;Rti u2111 2' mi D1 011 1 P91 Worl "D > W1) U~r 1.1' 01 R 14)8 f' 911 ' 44). IN8

A,., .11, 8 'N'it A N 8)11 14I MAU L A8 fl ~ R EP.R SPARE A 914)41 b' 41>1 RE. E,
*il 1t .' IF U21 .1 )1 ((.901 .31 1). If01 6.. 1204

"'.NI, 440 ,). 'A",8 NA81 I. 5f..Elo1hNI OAT.,EIILFI L .4 DCLofRAIION AND WIND 88808U ES,441101 NI 191w[14810,,0'.

o 10 ' 1IL ) NF4V IIVUIJ) I10 A D UI CAL UP I't L d WI)T "I. W%0 I.

!.4, 1,1I'l" lI II4il NI I 1)1410119 3Vl0) 08!,; 18191 '..1'

I, R 1, I. Il ',' '9 )' III I IAIA IA I -,, N I 'j 111, ) I I'V fN I I.ll I ' Ji I 2.91(PkJ,9IA , LIII"

*~~~" ,11" ,.,, II. l'lF' L,'4940 11. 112N118801.

- ~ ~ ~ ~ ' .. "l ., 41I I"848 )'10. .0 ) (N- 01.88.' I I19 , I,9 I II, ''I. 9

I" pl 1 1 9c~t I I1ID Pl,. FR f I l ~ L: f t

P11.1~~~~ DAM 81111 Iil%118l4111" 1 . P 4 , VM' I I I .!41, 1

. . -' I",. NI) 1)4 31. M14) P/3 11881 3) 211

IL .1), 1-) 0414 -i 1101IA 0111'~ H!,9

01 , 8(41 1 111 08 ,I Il E PI A148.4UMID.1 WIL.AUM1D1 I lptC.I8 I1 I 'Y4%,I f141 1' I, .I',PRE9 I kEF 1100)H0

11 .?' 1.)5 9A11) -0 90.3 I2 98'-I 21'.e 14 110 jv 4.

oi I MI.1 ')IR .1, MP .2 V.PI)1..1181.2 AIS0.41)101.?' REL t9)10111. ' L H 18 1 1) L'9, VAPI N8 ' ,81 I 4)' 2 ~ IN,,9.1

4,1 -I I') )8eLL,. )(Crlsi,s1 1Yj/m31 )Pert- t I1 K "1.';1 11)149 Y11)1.' ,1,10-.,'
I 4') " 61 1 3 .991 9. A, b- 03 89.94 7 /1 91 115 1 8 .1 44

PRINT 0910 I JU10 (9 ,

.~ ~ IA M .j2 19ARINE 99141401 I LAYER 841 :498 11 I40 '9 I 11A 9)'I ' I 0)
I 2 .P N 1)CRQNC ff1001141PA1'A 14(441(244, I N(, 111 I n

T.' .1 , SAN NI 89 I rr AS) 1114 I'0 AND , C/fl N1)M81N0)1I 41)4 1.1111P) I 114 1 1 1,1 Wt R L.

I ' A' 1 109 -1%' 1.. 00 8,) I 41119 :;)40441 AND CAl lULAIEO 44 88 )4814.1, 9?

))''Y 1l'AR4100Y14%, 11). S I., t19%
11 SEAL ING',0~1'N 8124) F 188 P)4011' 8441041 D418910'.',. IN 15. 411 4),1'

I .-i, PI01011 I N 1)4O FO FRICTION 81l))810 8)101 ) 10410 09N.8' 1114 840 I1'

AlEi .,10. -'1-1 25001 1202,11 ? 1101N12'1

I .9 "I'I .1, I) FL11100D111 118 FIX 481911 '11P). 91141. N1WID4098 FT 91 0 "" , NWN '9>91 '1 9410 §8)8 (M1,1
9 1- l1.1..0. 1)990 02 q/kq1 Z=811891T 411419) £981841'IF(M 110 1' ..

01., -4.?115 048,8/' 4. 11 8)92 P .18)

.M09 0(.0I HEAl 7 F1)9l

-) 8840 INC 1811. TEMP1. N-%,'E8.)) 11I11)11 k )
4

qK0q I N1 19 1410111 .11)9

M, I I E0 P"I - 492E-03 191.411? R8.92E 0-88 S18 1,

991 8 NYIEAT I1FOX114 5899 -818F83

1Wjt;l/2)
.I 7' 1 13E IS ROUGHINI 99 LEA)21 8.8 I.91t9 11110 141,

(r.e PrN) 1-7 04 H ll1I1919 I Z'011ll 110' 'M 11 "At'
Sky AND8 5)1,4* 4)449 P4)4 4.93;91 -0C!. 1911119?' 5 921 -04 11'8111?i

"W"too? T1) 
1)k8 

/II 
1111 8

I 37E 01
DRAG 89FF. AT 10) MEES N')nll1OM',41 Io02'

10 1 -'I.' 4.1TAI14 HEl 01101 1 1889l "I10009004 E ,) , E t0.1 " 10 4' (M 4- A.,

(41419/1021r 5 11 NO I8'N
44,6.798~ II (1< 51l 4 -NO 8414

2 I .11 . ) 4 1' 1 ( 4 -.1 199 1-.11

Ml I4800) AN) t118',

I1,40)41 'RA-l)1AIFOMN0 I'N1111 1)1 PR)OF1 1 199)LII K BUKA R 0 IN- 0T LJ.iH II t H8T OS UE8MP"

'I N191D)4R NIOMIRPR I AA'11 COlN. 1)44NVF COEN 04,
.4 /59 074 0.74 0,2k-03 j.3-F-04 022

IN S)""48 NId/!' .-- 
424l I,)1 1441

(.'0) 10 t019,1010491P.,r~NN.0# 4o PofbpDop 640195114D~,'4WAe.IO -AP90*.

-' 4 34 I",.
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Au, : 'I0 MARINE SURFACE LAYER PRINT DATE 11 JUN 1980
.I TI T': P .1 NRI MICRnMETE(ROLOGY IATA LAMPI INC RATE (ALL C:HANNfLS 4/Man

-1. (V'. DAY T,,, SAN NICOLAS I L AND, CAL DATA AVERAGING PERIOD: 30 Man

tTi, 1, lll IICAI PARAMETERS AT TIN METERS:

W-0 '.mftL> DEW POINT TEMP.STRUr BAR.PRES BUlK WT TIMP AIR-WT TEMP POT-W TEMP VIR-WT TEMP V POT-WT TEMP
.. , ,* .. ) (F.lsur-n (Eel ,N-2/0 (MISih~ r LCe1~aus (Re~nin( (K.1 nnl (KelvT ( (ReT nlNK

o1(7 NO DATA 101514 13.31 -0 90 -. 5? 0.434 0.532

-I lirp V1R.TFTP. VPOT TEAP A.S.HUMID. RLL UMID. SPEC HUMID. VAP.PREL SVAP.PRES. REF.INDEX
I. Iun( ..~hYTU e/ (ceI (9(Pr/ent g/ (M ,llacs( (Mallab .r. (K.I . M-/3)

I* Sh TO 7 1 .56 9.Sp6F-I 90.30 7.9,2-,3 12.946 (4.388 NO DATA

* . L AILa.otI I, A CMI'ATI[S DASLD ON AFIUVE ESTIMATED VALUES AT TEN METERS (FRIEHF ET AL.,TP I):

n IF I tIX PARARF IFRS INPFWR(D INFERR( D MEAN VER TICAL

I.IAh Ir ( -Uk, =-DUWN) SCALING PARAMETERS VELOCITY COARIANCE MISCELLANEOUS

n :0, 1 1AL(, INtI:SI, MUtNOM IUN FLUX FRI1CT ION VELOCI'T WITH LONG, VEILOCITY AIR DENSITY

IN I , 2( (Meters/sec((Mtc2.e ) (EQ/.OT
jU3 AL IAln-I 7 T4F 2 407f-Il -5.794E-02 1.,326

,Ot A. I l , ,VA A L9 HOMIDITY FIUX SCALING -iPlC.HUMID WITH ABLS, HUMIDITY AIR SPEHIFIC NEAT
EtVI'e .tt:-IZT.7 )I/1 (KI/sec N/I (99/K9) (Meter E 3/sec n) (I~cal./Eg Eel.1
bA S9E 0%5 _5.bS2F-T5 69.2EqE-05 24172E 02

,!, AI L;r.> LAT.HFAT FLUX SCALING POTITEMP. WITH POT.TEMPERATURE WATER LAT.HEAT yAP.
-A '91 (WItTl/n) (RelvanI (Meter Kel/seC) (ITcaLI./Kg)

A.E T( -0 1M7E-9 7.671E-03 5903SE 05

I U-7 1.N HEAT FLUX ROUGHNESS LENGTH VAP.PRES,AT UT LEVEL

(Wa t/-nP (e M ...rI (MiI l I
M(INI N -ITjTiY LENGIH 9 .57E IS 3.459E-05 15.330

" E 1 SET AND SOlAR HFAT FLUX DRAG COEF AT 10 MFTERS ADNUMIDAT WT LEVEL

(Wa t s/.? ) (0' mensLxnLP s) (Kq/ni1)
131E (31 1.TUTE-.03 1.159E-0

TOTAl HEAT BUDGET FLUX BAR.PRES.AT WT LEVEL

(Wat t/l( (MNllab r(
6.50E 01 116 34

EWS N RATIO
(no. units

0 . 229

: AtiVUREYM NT ERRORt ANAL YSIS OF PARAMETERS LISTED INF PERCENT (SAN ERROR AS COMPUTED FROM CONSTITUENT MEASUREMENT ACCURACIES

kl R1W ARC PE()FltF SRROR SALLIS AND BOTTOM ROW ARE 8UI AEROYNAMIC ERROR VAIJFS. ALL VALUES ARE APPROXIMATE AND ARE 1tor-":

GRAD RICH 7/L P/JMFNTUM LAI.HEAT SFN.HEAT SKY RAD. TOTAL HEAT POWEN FRITION SCL.SPEC SCL.POT, ROUGH. DRAG

O.A CMH AT lIn US PLOD FLUX FLUX FLUX RATIO VI ICTY HUMIDITY TEMP. LENGTH GOEF.

(17 (970 ( 170% 170% 10% 130% 319% 59% 111% II1% 79% 115%

-HSz I'll% 4h% t1 117% lo% 37% 167% 20% 74% 14U 43% 40%

C11I INSA 1: Il.' (IW

R1rN, IN iItk 7 I;pTETDT( MARINE SURFACF LAYER PRINT DATE: IT JUN 180
<,APT I LTI I: 7/% I NRI MICRYMEIEIROLQY DATA APFIPLING RATE TALL CHANNELST 6/Man
START SAIL . Y ay TA79 (DAY ILT SAN NICOLAS ISLAND, CAL DATA AVERAGING PERIOD: 030 Man

r[A:'1 8 'I I ( ANT) 'I K AFRTDYNAMIC DERIVED PARAMETFR VA: UF WFIGHIED AS A FUNCTION OF THE A11OV RESPECTIVE MEASUREMENT ERRORS

W11H AHc .LfR LIEIT U? (Ac CnRRESPONDINC TFA3TREMFNT UNCFRTAINIt INDICATED IN I I

FLUX PARAMETERS

I Ilt, (.=UP,-uDOWN SCALING; PARAMETERS

+:0 RIL ..P',H l~d+ V USFN(UM FLO' RFICTIIN VELOCITY

( ~ ~ ~ ~ ( ,-% lit' ~ .tl I ( /r2) <m ter Is

1: A4'> 17.1,+ AI UiA -SE-O5 I . V 7 d a.47E-0 I 0E-0Cl

1/l ET I .ll1( l L HIMI:ITY FIUX qPAl INS TPF,.HUM(S.
F-+TelL) 1..: (n/cl K:r IEq/~cc e2( (EQIEQI

1 7. (7 -I 1 IT0-I1( -1b .T T F-0 (3 O51 - 05

TT g S (AT HvAT FLUX SCALING POTTEMP.
A l IrI .I1 (WatTStT( (Kelian

4 41 II TOI.EDI I I .IlE-02 t.2.E-021

/I i $ l I TI ITII
1 14. Lo f:, I SFN HFAT FLUX RSI'UHNCSS LENGTH

TMatTN/n?( (See, ta-

PIT)n IS AlL-IV LNGItH h,4 0D 1j 0f.T01 OSTE-IS TE .U-051

TI : . TRY AND OLAR I AT FLUX DRAG COFF.A 0 IIMETERS

L r,,/s' I (Me' t r I

01 T1' 0 I) T n I- E1- 041

TO(AL FIlAT PUIGET FLUX

I: OTT 0 I T (3. F c I I

((lOT Tl l I I

1 A7 (0 . 0f(S

1:1l IIlNl I L: TP TI N ' li IF AND P'Il R AFRDYNAI FIr ITVnS PASAF ITR VALUfS AS LOPUIED VIA IHF STANDARD DEVIATION FROM EITHER THF
0ill WE II.E:IT S IlIMPF,( !'I T-l liE AR MRAIIFEFN I t(IRTATNY VAJ UF (WHICH P;R AS IfJ LOTF VAL.UE IS I ARGFR- ALL VALLUES ARE

I I:1(t I IT ! EIt I IIFI 11tNCF AND ARE "or-

-XI:h I/FL li MOM N U I TAT w AT SFN HlAT SKY RAD. TOTAL HELAT POWT N FRICTION ST. SPEC DrL POT. ROUGH DRAG
,i AI f I T A E Ii H DX In U UX 1X 0 FLUX RATTU VELOFITV HUMIDIY TEMP. LENGTH (TILT

71% b9 ( I S % % 0% 3% 60% 5% 71 f.4% 135 l.

.. .245



M"RINE SOIMFALo 0 AttN Mil 1ohl) IEIJN Ii i TCIAt f XPEN [Mf NI

A' I p~,0I ' 1rtS 0 1 LN AIRI

MAN IN, A~t0v0r NINi Ill M I 'i, I N

I RON N0I).Al. 1,1 OIto, AL L)1A...

NUN NIMNI N 24705 I ikO1 ",Vl I 10) I, ILH 11
(11 "I IIME I 30 Ia 0 A A,' ONMP , A1I 01,1 IFXANNlI I 6/ coin
I ND Ott 2 I Pi AIN AVON..,0I40, PONIrl, . M-l
IARI CAllI. 0~o 091 1A 0'-, NI'MINIAVI I-rN lot) 2'l ''WfN 'OVIL

A--) 01 CHAN I NAW DATA0 l40 Nolk R.. C1L I

N.l P~ A Itrlj I llr IN I Ul, ['Ui I I lIl' WIN') "Pt11)1 IO7 oo0coE ,1Hl. wN I
204 511 0- 'o . 4. S2.' 4.7 4930 - 0981 <?

N0' I.0 40 NaflI N. C4 Nl,0It No . 1 , NO.I1'
1b.0 N N'EMt, AL kf0/001 o I , tUO IAS ARE1,0 S.0 '-0)Wo 5 A L901 10 00. FI Po 1

I , .4, 157 .07h ,04 1 1 0 .9 9 .1 0,9)001 04

O ill I IAL LONNF NORW DATA A.A,IF 0. rAk~ [ 1 l.O ONI '1, f 11- LfII '0 IIO1010 AN,, 04100 I/E S 410'rCNI 09 -10Tf

N. No? ''(W I NDl NFIN L'W I No I1AND I' IiffAI 17'P.I'. WI)'o 6'. 11 VL
AIONT I' 1 I NON114.:' Ur OOI9ILeLNClI UP4IrHoP~orrV.I l1~s ''il- V.,ol'o
1411 02329 1421 124116h 5I I R I~o (100 a. a ~ .I

N~mE 50000LJSOPEEP ING PNNAMFITENS TNAN'iC Art-I I) OOC I NI ENIN1 UNTIS

MANUAL FINS F0G 1(010 CfNh I AA CoA'0 C01 I NO) I',,) vI". I.170 I 20-i All I " A0 ho l" I 001)1 1A( ForDZFLUX 41 '10' 101)A All I 9(5100 PG 0

L~tsoanN (o -- a-, t(so a:s ,O~ . G. 10'N I1 ILo !, o I 1.(2If' IN, I50 IN, .0000 I,
0 I 079 II I0 I I" J 0.' 5,

0 U10UFNEI MICNICME TE-OOSI 0211 PARNi~ooC - (0' 001 L~ING 100- AhU)1Cc LAI AND) ) OCNSIMI NI [dallo.k IIONOI iRAN-,- .01)L INIS E LNo-I, 0; N, ooi ,:

NON IF9F'.t WINO '00105 S tLEW PO101401 I n L0, I '0!0(,1) W INil' RI '.Ac EeC1.) s1 A.)O U', I T I t .- 1, '9 ~ IN lIMP
Cflls. s (M etIe r/s, (It ls , 3u1~0.M

2

A )S-j .Tr-)oe' L o~OI Pitl I -W'oIt.' 0,0 I I
P 119 0.33 13.2 Nfl VA TA 01 .4 0101 '4 1.3%i o I 0I 1 709 "" 3

AIN TEME.? WINO '0900-02 Vf W PlOI Nlo 00. 0 .',IU 2 5, I, I 100, 'NI U

0247 7.7) 0.7 t'A 40 0.0 0104 93

SCI 000 T I ICNLROE0IONILOIC ACAL I'NNRAMETONO .

HICTI, 70 PU 01. TEM'.I V10.T-t. V'..'Pill 01M'.1I AI:'3.N,3,tI I lolI Io0HU1 I 'L 01,110 I D I A.I' I P S l. VA wro- I No-lIlh001/0I
0/cmos) efetooiC PC~uoN l~Ia', 1 1) P~.o~I,'oIi kRA. .Mo) I la0 ',i a 0 OtN.

35 12.509 13.713 13.073 9 H07L-i 9u 24 '91. 013 0.,90)4t 04. al NOA

HE51 2 010 IO? 30011 0V9f .I-M. ,95,OI. I~ .0)1 ? 'oI'Io.Io'MIS.2 V00.0015.2). 1. >0-L ' AEF INIAI N

" CONINUEDI BELOW

PINT DAlo. 11 JUN 198P
NUN NLoODEM) Y905C5030P.'A RNE ' URFA I [NOOND7 ::1 A4P1LNC AIr OSLO I14o9NNLILTO. 

0
Otoc

SlAN IlE M :38;00 P9 Ne hLUtRo'IIoii- IU 0)40DAT AIENAGIC 0P00IO0: 30 Mo-
UTIAMO ONT: 5 Mtay 179 1DA1 025 AN N I.SLAU 103 AND , NOR0 050N- ATl CINE: It LIPPN 01 L f I LOWEN LVE L

N PNOFILE CAO CILNTOONO B.ASED ON A1000
1

JE 0103(9, 0 4N0 CAl GO) 01(0 9411110 PIN0GLN, 0023):

FL)))) PARMPT00,PIIL , IA) 100 L''0,
ST34010 ITY I +3UP--OWN I ScU NC. 94NAMEFN0R F00110? INI0NVIV,'oU 0-N W il, 11 E1,41"

GNAD.POG)INNOULL91 NUMNIll MO$SNILIM 01)31 II TION VI IO0:11 TNNA ELOOMIA 'INI 114104 LOM 9,0-

1Sto e-I 'arI" INt/c2I MIo 5to -. 2 l (l ,oopl,/2l. I IEJ (ilC 2 .,

-D.6111 Al CMH -. 3 30- 00 3.2000-000 oZ zlP2l.t I-N21

GEOMETRIC MOAN 9H11,H1 HIIMIOIIY (0I)10 SEAl'N 001; C.HtLMN. N-IO 111 ~~oo N'W1 ":'CII] IION~~1 (petIIer M CM'212l1/ 1 I0/p P.) ,N/q 4101Oro 2 ; 15. -, Voc Ao
02.09? 2./0-76.0115 (/D/ = 6.30H,1;,1 10 I IL

N Lo 5[C- I .' 01
I/L A3 5MH LAI .0000 F1I)10

-0.000~I (Watsc2A040IN? OP(Tt. TEMP. N.EC0011 I q/PLNO'l NoijiotTr 0N,(q/tq

//L Al 10 P0-ION I64000 S10/T -09rS,'i-:
10.10 II, HA F.00 01.0) UPM <1100 0P 4 )0 03

I Watt -12)I
7/Lo0 41 ;1 .620 00 P005001 SS LENGTH N-I'0 IV "1'/ 11"e,' -l 1 es-0.11; (M'IrN l0I:. CR, e I -" ?1,EL0.00 I' Cert Ao""

SKY 0040 SOLAN HINT OLUX 0.0020-C 1001.00- 0 9.0-1 0o--p f
?/L AT 2?' I W atts /M;) PIK. .I RP N:41 111
-0.00 0 13 7 E0 II

000A5 C1O10. AT M, P1,00000 N'.lT' U '1M iHo 213

00000010100000O 100510 10101 H000 10600,1 I FLUX (0m Iotesor les, -ll)HI OP 0 Ve, r No.

(meter I I(Wat INN? 0s /Mot Po (51.
-1 .2100 03 8.03V 00 C12 tLOIP)L.NO 0010A

Pll AlT 7i. 0,05363 9 N.OWFN MTtO
P51 AT I70 0. 0 77016 1~ ooni-s)
101,12 A1 /1- 0. 032175 0 0. 040

NFRNIAL COTNSTANTS: MISCELENNI 005

VON8 NORMAN EMAVITAION PROFILO O'NDOF MOOI N U KrEONSTANT 0000) ORAlII ON IOR. PMRANMTL 0uR1.SCNMOL0q INKR 0Al M OIOIOME AIM DE0NSITY

(No unot.) (MlIso 21 UMNR 00041008 1MANOPF .0CII TRANSF.CD[ F 1001P 1MI)
0.4 9 .795?1 0.74 0 .74 0.920-03 10.320-F03 70

Gk NFA NONO IS I!, AIR 0100)000 110A1
Atrrr , omtto exeee .o M*WU0C I, of Pr rflP Sop~e atool/o Part- Do e: L-to-". (Il.cal 'q KlO.0

SPI0 -02' - .011-3 No/MN. WAlEM LAIHEI 9610.
PI -PIN? . .008H PcI. 1l1.'o

0 9032c n0
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RUN NUMBER: 7905050130 MARINE SURFACE LATER PRINTSDATE:M II JUN 19"1STAr IR E: 1:38:10 PSI NA MICROMETEIRT1LDGY DATA SAMPLIN RATE IALL CHANNELS,: -.Min
SADATE: S MSy 1979 (DAY 125) SA NCLAS IS)LAND, CAL DATA AVERAGING PERIOD: 3 i

E STIMATED MITROMETEOROLOGICAL PARAMETERS AT TEN METERS:

AIR TEMP. WIND SPEED DEW POINT TEMP,STRUC., BAR PRES.) BULK WI TEMP AIR-WI TEMP POT-W ItEMPl 018-WITEMP S.POT WIT TEMP
(eisT (Metererr. (Clius (KeI.vM-21/3 ( AM11 1rb (C elsius) ei) (Kelvin ) (Kn(K.Ivt- T.Ivi)
12.4(6, 7.5 10.76 No DATA 1114AM4 13.294 -0.888 -. 9 049 0 593

HEIGHT POT.TEMP. VIR.TEMP. V.FOT.YEMP. AS.HUMID. REL.H(MID. SEEC.HUMID. VAP-PRES. SYAP PRES. REF.INE X13
(Meter S) (Ce Isitus) ICeI~tus) (Celsius) TKg/m3) (Fe--,t (Kg/Kg) (iiat. (M IAlit.rIs) K (Re.vN -

10 2,504 13.789 1 3.8837 9.816E-03 89.71 7.96fF-Ol 12.9316 14.420 NO DATA

N BLY1K AERUDYNAMIC CALCULATIONS BASED ON AB1OVE ESTIMATED VALUES AT TEN METERS TERIEHE El AL ,19?R(:

IN4FERRED FLUX PRAKFIERS INFERRED INFERR ED MEAN VERTICAL

STABILITY T=P, -DOWN) SCALING PARAMETERS VELOCITY COVARIANGE MISCELLANEOUS

tRAD.RICHARDSOA NUMBER MOMENTUM4 FLUX FRICTION VELOCITY WITH LONG. VELOCITY AIR DENSITY
(X.Stable,-UVnst46(e( (Nt/M2( I rtetIer / ser) TMetor2/sec?) (Kg/. 3
-0.06 1 AT GRH -Ra.7 1E- 02 2.6!j9E-SI _7. 07CE-02 1 .2 .21

GkAIHETRIC tEFAR HEIGHT HUMIDITY FLUX SCAlING TPEC.HUMID. WITH ABS. HUMIDITY AIR SPECIFIC HEAT
(Me t e,) OMHz(zI1 -2(I/ 2 (Kg/se, 2O) (ERa/Kg) (Me ter KIT/Nsec e3)1 ITc.I./Kg RdI.)
12.99 I.8;'E-S -. 5.6(15 822E-I 2.4172E 02

2/LOAT GMH LAT HEAT EFLUX SCALING POTTEMP. WITH PDT.,TEMPERATURE WATER LAT.HEAT VAP.
-0.073 (W.tts/n? (elvn (eer RK/sec (ITCaI.Kg

4.90 5 O -2.897E-02 7.703F- 03 5.?030E 05
ZIL AT 10 METERS
-0. a56 CAtFMEAT FLUX RODUGHNESS LENGTH VAP PRES.AT WY LEVEL

(WOtts/ _ ) (Mete"I (Millibar'
MONIN-OBUKHOV LENGTH 9.61F 00 57I4E-05 1 5.3 0,
(Meter-)
-1.779E 0? SKY AND SOLAR HEAT FLUX DRAG COFF.AT 18 METERS ABS.NUMID.AT WT LEVEL

(Watts/n?)O.. (Dsnnssnle.vi (R4/ 3)
1.3710 1 1. 146E-01 1.15$7E-02

TOTAL HEAT BUDGET ELI(X BAR.PRED.AT WY LEVEL
(Wa.tt s/n?) I(Millibar)
6.83E 0I 10 16.0 4

B(OWE N RATIO

O.213

MEASUREMFNT ERROR ANALYSIS OF PARAMETERS LISTED IN PERCENT MEAN ERROR AS COMPUTED FROM CONSTITUENT MEASUREMENT ACCURACIES.
TOP NOW ARE PROFILE ERROR VALUES AND BOTTOM ROW ARE RULE AERODYNAMIC ERROR SALLIES. ALL VALUES ARE APPROXIMATE AND ARE*vr'

GRAD.RICH. ZIL MOMENTUM LAT.HEAT SEN.HEAT DRY ID TOTAL NEAT B(OWEN FRICTION SCE.SPEC SCL.POT. ROUGH. DRAG

No AT CMH AT 115 PL US (F.UX P LUS PLUS PLUSX RATIO VELOCITY HUMIDITY TEMP. LENGTH (TOEF.

183% 183% 102% 161% 161% to% 12RX 321! six 110% 110% 71% 102%

(93% (91% 46% !,1% 121% 10% 38% 172% 23% 74% 144% 4-3% 40%

CONTINUED BELYW

R UN NUMBER: 790%050130 MARINE SURFACE LATER PRINT DATE : 11 JUON 1906
START TIME: ( :38: 10 F~iAT NRL MICROMET EOROLOG Y DATA SAMPLING R A'T TALL CHANNELS): Y,/Mvv
START DATE: 5 May 1979 (DAY 125) SAN NI COLAD ISLAND, GAL DATA AVERAGING PERIO0D: 3D Ri-

C OMPOSITE F RYnFJI( AND BULK AERODYNAMIC DERIVED PARAMETER YALUE WEIGHTED AS A EUNCTIUN OF THE AROSE RESPECTIVE MEASUREMENT ERRORS
WITH THE LOWER LIMIT OIF THE CORRESPONDING MEASUREMENT UNCERTAINTY INDICATED I N I I:

FLUX PARAME TERS
STABILITY TX.UP,-.DOWN) SCALING PARAMETERS

FRAD.RICHARDSON NUMBER MOMENTUM FLUX FRICTION VELOCITY

-0.03 10.0?) AT, GAP -I.OlE-IOl I,1lE-lot 2 ISEO (l-O

GEOTME TRIC MEFAN HEIGHT HUMIDITY FLUX SCALING SPFC.MUMIO.
(Meter) C'MH(InOO)l/? (Kg/sec MO) (Kga/Kg)
12.99 2. 0 lF-I15 IS, SE -Is T1 T .9 0Th-IS 13. (- n I

Z/E AT GMM LAT HERY FLUX SCAL ING, POT.TEMP.
-0.a4 1 (0 .021 (Wa tts/e) ( Keluv1"

4.96E 01 I?.OE+Ill -1.6IS E-02 (2OE-C]
Z/L AtTOI METERS
-0.1032 to.12) SEN.HEAT FLUX ROUGHNESS LENGTH

TWtts/nT (Moter s)
M0NTN-OBt((ROY LENGTH 6,6TE nD lAIOE-II '7.379E-05 ISSOE-OS)

-1.164E 0? S KY AND SOLAR HEAT FLUX DRAG COEF.AT T0 MET'ERS
(W itt/"n (MetIers
1 .37E 0I I?.DE5III 1.3711 - .OKE-041

TOTAL HEA BUDGET FLUX
.Wts/?

FONEN RATIO

1.193 10.08)

.DIFFTERENCE BFTWEPN THE PROFILE AND BULK AFRODTNAMIC DERIVED PARAMETE R VALUES AS COMPUTED VIA THE STANDARD DEVIATION TROM TITHER TMi
ABROVE WEIG.HTED COMPOSITE VALUE SR MEASURPRE NT UNCERTAIANTY V ALITLC (WH ICH EVER A BYO FITE VALUEF I (ANGER). AtE VALUES ARE
(TRIED I 1N PEREFNT DIFFERErNCE AND ARE nr"

GRAD.RICH. ILE MOMENTUM EAT-HE AT SEN.HEAT SRI MAD. TOTAT HEAT BOWER FRICTION SC) SPEC SCt.POT RO)(CH DRAG
MO.AT 0MM AT ION FLUOX FLUX FLUX FL UX PLUS RATIO VET UOIT H((MIDITT TEM"P. L ENGTH ToE

782 76% 24% 20%x 03 % tax 59% 12% 7% 57X 42%

.END OF DATA 1111# 247



MARINE SURFACE LAYER1 MILROMEIEORO.LOGICAL EXPERIMENT

NAVA RE".SEARCH LABORATORY
ATMOSPHERIC PHYS ICS BRANCH

MARINE ATMOSPIHERIC RESEARCH STATION
SAN NI COLAS ISLAND, CALIFORNIA

. . . MIT.RIMETEOROLIGICAL DATA . Nt .0

((UN NUIIOBEL) "ISSSU;'o, P RINT DATE: 11 JUN 1980
6.ARI IM) 2: 03U I'tT DATA SAMPLING RATE (ALL CHANNELS): 6/Mon

EN TME. 3)1: 4, P91 DATA AVERAGING PERIOD:; 3D Mon
MA)DAIL M y ( DA) 1275) NOME NCLATURE: 1-UPPER LEVEL, 2-LOWER LEVEL

ANAL; CHANNEL R,6W GATA (AVERAGE VIC);

MOO rocU ".1.7 2 No.13 NoI.14 No."5 N1.16 14-17 No.08 01.09
T,f .5 "T T(IYI.TIAUC.I TEMP.STRUC.2 DE W 0114NII DEN POINT? WIND SPEEDI WIND _PPD BAR.PRES,? DRSY DAD. WIND DIR..

O,20 USS .01 5.P234 51o3? 4.418 4.216 4.922 -. 19 .4

1,11N,.) No12 No.' 1 1,11114 No.15 No.16 N-.17
('r5'EM)- (1z PIOUENC Y AC VOLTAGE MANUAL FLAG ZE 00 REF. SPARE A SPARE B1 VOLT.REF.EB

i 8(60 2 .502 0.,01 4011 STIl 0.0 1. 0 1 4.20 5

LYVO IN~tI EAW DAlA (NYIMAGE), ESCARPMENT DATA, FIELD CALIBRATION AND WIND SPEED ESCARPMENT CORRECTIONS:

N'. o2UPWIND NEARH UPWIND LAND SPlEEN).I DP2ELAL WYBERPCAL WOTECf. WS2EC
-R II.1 A IR T1,MP.2 HEIGHT/LENHGTH PA( H(Mpters( cIotI) I(V.olts)I (Volts ) (Cc. f (Coff.)I

:4,(3(6 14,:l 0.72 1 v9 74 -1009 0.10 Do,, 0 0 .90 .9 49

ft !.k H-EY0A:-, LtYING EARAME1LRS TRANSLATED INTO ENGINEERING UNITY:

MANUA1,51, fEMlUR COON) DATA EASE V., T.-RLF.IV Vol T.REF.DE V ZERO REE.DEV AL, VULYPFLUX AC FREQ.FLUS AC VOLTAGE AC FREQUENCY
o:. ,A o,. (N .9 A(6 (o~tr~( 8 . (.0050V) P -o. 1 151(0 (No .012V1 (No. (50) (No (l~o) ;VAC) (H,)

1 179, o U 0 U 5 115.0 59.86

o ):1:..jtitJ--, N.C(UlMETEIIRUOGICAL FARAMETERS 'INCIUD(ING (HE ABOVE CAL. AND ESCARPMENT CORRECTIONS) TRANSLATED INTO ENGINEERING UNITS;

VI ItM,''.) WIND SFFFDI SE.W FUINTI TLPtP.SIR(JC-l WIND DIM. BAR.PRES.I SY MAD. BULl) WT TEMP ME AN AIR TEMP

,',,.:ec/e ( -I~sos Lot-I , 7-2/3( ,Dcq.Trocl IMoOl~or) ,Watt/21 I Isos IKcon
2w u.3 .51 101.93 MU DATA 376.7 1113.71 1.37E IT1 1 3.6 285.513

All IM .009. WIND SPEED?2 DE1 POINT? TEMP.VTEU41C.2 TIDE TABLE B-AR.PRES.2
(LO I M. I. (Mtr/c (Ll.o... 1 R) R-2/3, l(otr 4SL (IMoiliar)
Ic, 4-3 7.37 10 VI NIO DATA 0.U9 14.81

CA$o) CUt AIlS- mICRUMIITEUR~OLGCAL PoOIAMETERS:

4EI.If(T' Zi PUT.IEMP.l VIR.TEMP I V,POT.TE'MP.I ARS.HUMID.I REL.NUMID.1 SPEC.HIIMID,1 VAP.PRES.I 1.VAP.PRES.l REP'.GNDEX/ I
(NM.te-s) (Cclsoos (Coso ) (CeKos g0/"03 (P, Iernt 109/K041 fMollOi') (MillibTorI) (KI.SXoM-2/

t66 1 78,564 1 3.783 1 3.91 9 .9 16E-0 90.85 8057F-03 1 3.067 14.383 NO DATA

HEI(TlHI, 2? el 'I .TEMP2 VIN.TEMP.? UPYT1.TEMP .2 ABU.HUM ID.2 R NL.NUMID.?2 SPEC,HURID.2 VAP PRES.2 S.VAP.PRES.2 REIRIDEX 2
(Otes I" Lso. (CesI s (CcInooL 109/ 3) (Pert) (Rq/Rq)o iiM obar) IMN oar RI~M23

9.0 2563 13.870 13.960 9.907E-03 90.17 8.043E- 3 13 .059 14.48 3 No DAT A

o CONTINUED DELYW

PRINT DATE: 11 JUN 190
RUIN NUMB) A .('/551'200 M4AR INE (oIIRFALI. LATER DHAT A S AMPLING RATE IALL CHANNE LS): 6/MonI

'AT1)1: : 3191NRLI MTRMEYEIVU LIG DATA AVERAG ING PERIZOD:1 30Mn
IAN S AlIE 5Mac 1979 DAY 125) SAN NICOIAS 'Sl AND, CAL NOMENCLATURE: I=UPPER LEVEL, 2tLOWER LEVEL

o FEIIFILE, CAL CUT ATITONS BASED ON ABOVE UBSESRVED AND CA.LULATED VALUES IRUSINGEN,'1973):

FLUX FAMAMETERS PROF ILE SLOPES
STABILITY '.o=UP,- DOWN) SCALING PARAMETERS PARTIAL DERIVATIVES (cuINCRUWITH HEIGHT)

(,NAD.RILVARDSUN NUMBER MOMENTUM FLUX (R 'T VELOCITY GENERAL FORN:DN/12= GENERAL FORM..NSEOPE-
)ol btaIp,-'rnotleI (Nt/n?) ITco'n/eo IINI-NSII/ILI_ ZI/2IO I1EjZI-P51).dLnZ?.-PSII

-0.06 Al nT .7E13/TEI (TP2IO INN21

GrUME TRlL MF88 ttflc.81 HUMIDITY.FlUX SCALING SPECHUND. N=WIND SPEED (M/nec) N:WIND SPEED (M/tecI
lMoter GMH=(zlo;)/ E1.c n2) I K/qK/Rq( 2-HIGHT IMc'oo'sI Z-HEIGHT IN) Vert Moos

12.99? 2.98E-05 -6.374F-0 DW/b?- 7.11(C.~-D2 PS I-PsII
WS SLOPE- t 05E 00

//L AT GMA EAT NEAT FLUX
0 0Ile(Watt.s/n?)I SEALING PIT. TEMP. N-SPEC.HUMIDITY 005/04) N-SPEC.HUMIDITV lKg/I

70,) II Rloonl ZSHEIGHT (Metors) ZNEIGNT (M) S.-Aoo,
''L AT 10 MPTEOC -6 .374E03 DSNH/D2 _8'9206 PSI-PsI?

S)N.HEAT FLIUX SN .310P0E -R.48E 03

0 A I 3.2EI ROUGHNESS LENGTH N-PIT.TEMP.IKeltonI N-POT.TEMP.)ReIoonI
I.9( )M I., I Z-HEIGHT IMoter"l 7-HEIGHT IM) V.1t.011.1

DRY AND SOLAR HEAT FLUX I1.867F-04 DPT/DZ- -6.92E-04 PS I-P SI?
ZiL I.1 7 iatstt' PIK SLOPE= 8.NHE 0I
U016 I .37E 0'1'

DIRAIG CORE. AT I. METERS N=LTENP.STR UC.)EoN-2/3)
MNINM-0UURMGV I(FNG TH TUTAL (tEAT BUDGET FLUX )D,Mcno fs 7-ZHE IGHT INM) VerttAtos

(W 'rs Iattn/2) 1 -o , U6. PSI-HONE
S.90 I., 9.3E III CT? SLOPEND AT

rI MYI I AT)1 BOWEN8 RATIO
P6.T Al 12_ 0005 (yI, j o)n
PSI? A) ,l I I 1T T 4 45 0.41
06'12 At12' IT.a1248!

- GENERAL EINSTANrTT .. NISCELLANEOUS

VN A*MAN GRAVITATION PROFILE PROFILE SILO U SIO
TINSYANT ACCrERA T ION TUR.PRANDIL T U SCHMIDT SEN HEAT MOI STURE AIR DENSITY

(No -nt-: (M/s"'i NUINRER NUMBER TR*ANSFEDEEI. TRANSE.CIEP. IRQ/n 3)
0.4 9 7959 1.7 0.74 0.911-03 1 32E-03 1.2314

. GENE.RAL NOT, AIMR SPECIFIC HEAT
A,co,y(httincofdo(yneornt of Profole Slap. and/or Partoal Deroyatio. IIToali./09 OR).)

S~-S,"o:I101 kq/R WATER LATHMEAT VAP.
P101 PTn?'- 0 08 1D El (1 7' l ./Oq)

5 .9029t 05

* CONT1INUED 0 N NIEx) PAGE 248



RUM NUMBER: 7905U5,0200 MARINE SURFACE LAYER PRINT DATE: It JUN TyRD
STIART TIME: 2: LAO0 PST NR L ME ROMETEOROLOCT DATA SAMPLING RATE (ALL CHANRELS): 6/Mmn
S TART DATE: 5 May (979 (DAY 12!0 SAN R ICODLAS ISLAND, CAL DATA AVERAGI NG P ER IOD: 3 0 Min

*ESTIMATED MICROME.TFORO)SGICAL PARAMETERS AT TEN METERS:

AIR EMP. WIND SPEED' DEW POINTI TEMPrTRUC ., BARPRES., OLE IT TEMP AIR-WY TEMP POT-WY TEMP VIRWT TEMP V.POT-WY TEMP
(lius IMetesec ICeIsmuil ( 1 kl. M-2/31 (A iIlmir) Isiu) I (Mln) (Kelvin) (9elvin) (Keli1n)

(l2. 462 7.95 ID.9T NO DATA 1(0T14.72? 13.269 -R.180 -0. 7 0A 0 .%91 0.689

HEIGHT POT.TEMP. SIR.TEMP . Y.PGT.TEMP. AbS.HUMID. REL.*HUMID. SPEC.HUMID. VAP PRES. SYVAP.PRES. REP.INDEX
(Meters (Celsius) (Celsius) (Celsius) (kg/,l) (Per cetn (kg/kg) (Millbas (Millibars) Iklel.iM-2/31
11.01 1 2.560 13.AS9 13.957 9.9RSE-03 90.25 8.045E-03 13 .06 14.471 NO DATA

*BUlk AERODTNAMIC CALCULATIONS BASED ON ABOVE ESTIMATED VALUES Al TEN METERS (FRIEHE ET AL,197R1:

INFER RED FLUX PARAMETERS INFERRED INFERRED MEAN VERTICAL

STABILIITY )UP,-DOWN) SCALING PARAMETERS VEL OCI TY COVARIANCE MISCELLANEOUS

GKAD.RICHARDSON NUMBER MOMENTUM FLUX FRICTION VELOCTTY WTTH LUNG. VELOCITY AIR DENSITY

Iv'table,-U n Sna bie (Nt/ m2) Moeer s/ sec) (Mener.l/ s.cl2) 1kq /. )
-0.054 AT CAN -. 99E-T 2.7D2E-01 -7.29SC-I2 .236

GLOMETRIC MEAN HEIGHT HUMIDITY FLSX SCALING SPEC.HUMID, WITH ABS. HUMIDITY AIR SPECIFIC HEAT
(Mteter) UMH=UZIu?)I/2 ( 1gsec Nl 1kg/Sq (Meter.kg/se m .31 lI l./Kg Eel .)12.9I71E-k5, -513V -.5 1 7 BETI 2(.4174E 02

ZI1 AT GAK LAT. HEAT FLIT SCALING POT.TEMP. WITH POTTEMPERATURE WATER LAT.HEAT VAP.
-0. a65 (Wats/M ) (KELvin) (Mete r Ke/ se c) (ITcal ./Kg)4.27E 0 1 -. 65BE-112 7.TOIE-03 S. 9027E 05
l/L AT 10 METERS
-0.D050 SE N.HE AT PLUS R OUGHNESX LENGTH VAP.PRE".AT WT LEVEL

( Watts/m2) (Meteors') MmilliBar
MOHNM-OBUKHOV LENGTH 6.9SF 00 5.434E-0 15.274
(Me to e)
-2.001lE 02 SKY AND SOLAR HEAT FLUX DRA G C OEF.AT 10 METERS ABiS.HUMIDMAT WY LEVEL

(Wa vs/n?2) (Du1nensi 1o0nless) Kgq/n . I
1.37E II1 1.155C-T 03.1155E-02

TOTAL HEAT BUDGET FLIJX liAR PRES'AT WT LEVEL
(Watts/n?) (MmL i1a1 I
6.5 3E 0 1 1 015.9y2

BUWEN RATIO(no unmIt'l
0.210

"MEASUREMENT ERROR ANALYSIS OF PARAMETER S LISTED IN PERCENT MEAN ERROR AS COMPUTED FROM CONSTITUENT MEASURE MENT ACCURACIES.
TOP M OW AR F PRAOFILE ERROR VALUEFS AND BO TTOM ROW ARE BULK) AERODYNAMIC EFRO R VALUES. ALL VALVES ARE APPROXIMATE AND ARE Eur-:

GRMOBRICH. Z/L MOMENTUM LAT.HEAT SEN.HEAT SKY RAD. TOTAL HEAT BOWEN FRICTION SCL.SPEC SCL.PXOT. ROUGH. DRAG
NAT TAN AT ISM FLUX FLUX FLUX FLUX FLU X R ATIO VE LOCI TY HUMIDITY TEMP. LENGTH (20FF.

172% 172% 90% 154% 154% TUG 126% 308% 45% (09% 109% 65% 90%

201% 201% 46% 52% 129% ta% 39% 181% 23% 75% 152% 43% 40%

" CONTINUED BELUW

RUN NUMBRk: 790505020II MARINE SURFACE LATER PRINT DATE. 11 JUN (980
S TART TIME: 2: 0:3 0 POST NRL MEICROMETEOROLOIT D ATA SAAPLING RATE (ALL CHANNELS): 6/AiM
STAR T DATE: 5 Ma y 1979 (DAY 125) SAN NATEOLAS IS LAND, CAL DATA AVERAGING PERIO0D: 3 0 Min

COPOIE RTELE ANT B lK AEKOSYNAMIOC DERIVED PARAMETER VALUE WEIGHTED AS A FUNCTION XE THE AB4OVE BESPECTIVE MEASUREMENT ERRORS
WITH (HE LOWER LIMIT OF THE CORRESPONDING MEASUREMENT UNCERTAINY INDICATED IN 1 1:

FLUX PARAMETERS
STABILITY (- U P,-DOWN) SCALING PARAMETERS

TRAD 'kICPRRDSOIN NUABES MOMENTUM FLUX FRICTIO VELOCITY
)nStble,-JlnstaBle) (Nt/l) (Meter'ssn

-0.0201 t T.U27 A T CANE -I.20Ef-I 0 (hOE-U?) 3.072E-0I 16.OE-T2)

GEO (METRIC MEAN HEIGHT HUMIDITY FLUX SCALING SPECROHMID.
(Meter) ,MHz)2I*Z2)I/2 1k/e t)(kg/kgq)

12.99 (21SF-IS_'1'' ), EI -5.676T-IS [3.11F-R5I

//LOAT MNLAT *HEA T FLUX SEALING POI.TEMP.
-1).134 (0.2 (Watts"/n?2) (IKelIv In)

l.eE TI 12.11E.0lI -I.2O 12.IE-021
7YE Al 10 METERY
0 . 26 (0.02) SuEN.HEAT E LUX ROUGHNESS LENGTH

( W.tts/n?2) ( Meters )
M0NINIOb(IHOV LENGTH 6.25E OX lI.OLuSS) I.070E-04 16,0E-O51

-.9E02 SKY AND SOLAR HEAT FLUX DR AG COE FAT 10 ME TERS
(Watts /nmI) (Meters)'
lI37E Ut1 I?.XEnO(I 1) " I,4.0f-041

TOTAL HEAT BUDGET FLUX

"DGREN RAIO

0.147 ('(XVIj

DIFF ERENCE BE [WEEtN THEn PAVF 11IE AND SOL K AERODYNAMIC DERIEVES PARAMETER VALUES AS COMPUTED VIA THE STANDARD DEVIATION FROM EITHER THE

ABOVE WFIGHNII,1,1 1' liMEISIEVA) UP OR Ml rASIREMENT UNCERTAINTIY VALUE (WHICH EVER ABSOLUTE VALUE IS LARGER). ALL VALUES ARE
l ISTED IN PERIEM: DIP) RENCE AND ARE Ior-

TGkAI, k:I. ZIL MOMENTUM LAT.HEAT SENHEAT SKY RAD, TOTAL HEAT BOWER PRICTION SCL.SPRC SCE.POT. ROUGH. DRAG
NO.A1 GM)) AT (VM Flux FLUT Flux FLUX FLUX RATIO VELOTCITY HUMIDITY TEMP. L ENGTH (20SF.

ASS 83% 3q% 34% 48% 0% 20% 59% (9% lI% 51% 63% 4SX



MARINE SURFACE LAYER MIEROMETEDROLOGICAL EXPERIMENT

NAVAL RESEARIN LABIIRAIOkY
ATMOSPHMERIC P H YSIC S BR ANCH

MARINE ATMOSPHERIC RESEARCH STATION
SAN NICOLAS ISLAND, CALIFORNIA[. . . . MICROMEIFORDI OGICAL SAlA Ao-oeo

RUN NUMBER: 7905050230 PRINT DATE: II JUN 1980
START TINE: 2:38:50 P YT DATrA DAMP)IENG RATE (ALL CHANNEl Tn) 6/M-t
E ND TI ME: 3: 9: IPSY DTATA AVER AGI NG PERIO0D: 30 M-
START DATE: 5 May 1979 (DAT 125) NOMENCLATURkE: I zlPPER L EVEL , 2-i ITWER L EVEL

*ANALOG CHANNEL RAW DATA (AVERAGE VDCI:

Rol No011 N-.02 N0.03 1o-14 No.'5 No.06 No.07 N.06 No.09
VOLT.E. TEMP.STRUC.I JEMPSTRUC.2 DEW POINTI DW PUIT WIDSEDI WN PEEDC A.RS.UE2A. IDDE

6.205 0.000 0.001 5 .317 5.,3 10 3.333 .3. 187 4 .920 -0.0 90 .90

No.1 No.11 No1 No.13 1o.14 No.15 N.16 No.17
ULE WT TEF AC FEQUENCY AC VOLTAGE MANUAL FLAG ZERO RE. SPARE A SPAR[ Vl VOLT.R F.E
3. 623 3 .:60 Z!.5 02 0.05!1 0. 01 D .001 0. 001 6.205

*DICITAL CHANNEL.RAW DATA (AVERAGE): ESCARPMEN T DATA, FIELD CALIBRATION AND WIND SPEED ESCARPMENT CORRECTIONS:

"N No.I UPWIND NEAR (JPWI ND LAND DP IFCAL DP2FCAL WTRFCAL 061)-C SLL
AI TEMP.)I AIR TEMP.? HEIGHT/LENGTH PATH(Me ters (Volts) (Volts) (Volt1s) (Co_.-).) (Coef!'
1411 124873 1421 125600 D.199 71 -0.IN 0. 00 0.0 00 0.99Y2 U.9,4

oSYSTEM HOUSEKEEPING PARAMETERS TRANSLATED INTO ENGINEER ING UNITS:

MANUAL FLAG ERROR COUNT DATA BASE vDLT.NEF.DFV V 01. r.REF.D EV ZERO 9FF .0EV ACVOLT .FLOV AC FREQEFLOD AC V OLTAGE At. FKEQ("-NCY
(..oscans (Nosats) (HN ats) A(No0.DVSV( BINo ,(UV) (N..IV20V) (No.ISY) (No .)IN (AC) :,

0 179 0 15.0 ',9.86

oOBSERVED MICRCImETEOROLOGICAL PARAMETERS (INCLUDING THE ABOVE CAL. AND ESCARPMENT CORRECTIONS) TRANSLATED IN4TO ENGINEERING UN ITS.

AIR TEMP.I WIND SPEED) DEW PUINTI TEMP.STRUC.I WIN"D SIR. IAR.PRES.1 SET ROD.) BULK WT TEN)' MEAN AIR TEMP

(Celsoos) (Me tet/sec) (Col.m.n) (E.eI.oxM-2/3( IND1g1Tr1b (Nliar) (Watt /nm) (C.ls-1:) (Kelvin
12.487 6.43 11.42 NO0 DATA 324. 1 013. 82 1.36E 01 1 3.275 2955688

AIR TEMP.2 WIND SPEED2 DEW POINT2 TEMP.STRUC.? TIDE TABLE DtAR.PRED.3
(Celsoos) (Metr/ s c:T ( Celsoo s) (EeD.txH-2/3) (Note' (t4L ) (Mmllolvora
1 2.5691 5.99 1 1.3 3 NO DATA 0.1t5 1 01 4.91

oCALCULATED MIC0OMFTEORI3LOGICAL PARAMETERS:

HEIGHT, 21 POT.TEMP.I VIR.TEMP.1 V.POT.TEMP.1 ABS.HUNID.I REL.HUMID.T SPEC.HUMID.I VARPPED.I S.YAP.PRCS.I REF1INEX Il

(Me tes (Cels (Cel. ss (CeIs-) (0(9/03) (Percent)I (Eq/Kg) (Mitll ihar)_ (MIa ()Kel. .M-/3
19.3 1266 13.93 411 IS-lO' 93.22 8.325E-03 13.50 1 14402b HO DATA

HE IGHT, Z2 PST.TEMP.2 VIR.TEMP.2 O.POY.,TEMP.2 ABS.NUMID.2 RELr.MID.2 SPEC.HOMID.2 VAPPRES,? S.VAPPRES.2 REF.IMOFO/2
(Moters) (Celsio s (Celsios) (Celss I 9/mt3 (Percent) (Eq/Kg) (Nillibar) bMl ~r)I (EP1mtt 3/)9.20 12.658 14.005 14.096 ,019E0 92.1 824E-03 13.34 157 NO DATA

oCONTINUED BELOW

PRINT DATE: 11 JUN 198)0RUN NUMBER: 7905050230 MARINE SURFACE LATER D ATA SAMPLING RATE (ALL CHANNELS): b/Mit
STAR T TI ME: 2:38:50 PST NRIL MI CR OMETEOROLOGY DATA AVER AG ING PEFRIOD: 30 Mit
START DATE: 5 Ray 1979 (DAT 125) DAN NICOLAS ISLAND, CAL NOMENCLATUREF: 10((PPER LEVEL, 2-LTWER LEVEL

PROFILE CALCULATIONS BASED ON ABOVE OBSERVED AND CALCULATED VALVES (BUUIRGER,1973(:

FLUXPRMTS PROFILE SL ((FED
STABILITY (P,= DOWNHI SCALING PARAMETERS PARTIAL DERIVATIVES )t-INCRWITH HEIGHT)

.RAD.RICHARDSON NUMBER MOMENTUM FLUX FRITCTIONsVELOCITY GENERAL)FORM:DN/DZO GENERAL FORM.1'NZSLOPE-
(n=Stale,-=U.tntWlel (Nt/nD) (Metrs/see) )(NI-N2(I/ILn(ZI/ZD;i 1(tnZIP-SI-(nZ?-P,I))/
0.0,4 A GNR -6,53E-2 2.303E-01 (Zln.ZO2) (NI-NJ)

GEOMETRIC MEAN HEIGHT HI(MIDITT FLUX SCALING SPEC.HOMS. NWNDSEDMse) -IDSPD)Msc

(Meter) GMM=(ZIoZ2(l/2 1Mg/sen om) (Eq9/Xg) 2-HEIGHT (Me ters) Z=HEIGHT (M( Ve:ri.Ams
12.99 1.57E-O -557-5 DWS/DZ- 4.R7E-2 PS;P 1

UAS SLOP E- = .74E TO
Z/L AT 0MM LAT7HERY FLUX
0. 021 (Wotts/tt2( SCALING POT. TEMP. R:SPEC.HUMIDITT (Eq/Kgq) R-SPEC.HE'MIDITY (Eg/Rq(

3.87E 01 (K.elomi. Z HEIGHT (Meters) 2 -HF IGHT (N) Sort Axis
Z/L AT 10 METERS D.6E0 DH/DZ -. 92E0 P I-PS12

0. 016 SE N.HEAT FL(SI SO S) ORPE= -9.7(E DO

Z/L AT IT -l.77E 0 ROUGHNESS LENGTH N=PST TEMP.(ReIo.n( N-POT .TEMP. -nmn
0. TO 2( 1Met ers) 2-HE IGHT (Meters) 2-tILIGHT (M) Vert Aim%

SET AND SOLAR HEAT FLUS 2 .8N9E-05 DPT/DZ= 9.94E-04 PSI-PS IZ/L AT ZT. (Watts/1c2) PIR SLOPE S.771E 0I
0. 015 I .366 VI1

DRAG COEF. AT 10 METERS N-LnTLMP.STRUU.(kiM-2/3)
MON IN-OBURHSV LENGTH TOTAL HEAT R((DGET FLUX ( Don.n.i....s(-HEI GHT (M) Sort A.i
(Meters (Watfs/n I 7,d~ I ) PSI-NONE
& 319E 02 5.06E TI CT2 SLOPER0-N DATA

PSll AT 21- -0,136490 BOWER RATIO
PSI1! AT Z2o -0.068 431 Ino onItn)
PS012 AT 21 - -l. 1R4447 -0.046
PS12 AT 22- -0.892475

"GENERAL CO(NSTANTS, MISCELLANEOUS

VON EARMAN GRAVITATION PROFILE PROFI! E BOLEK BOLEK
CONSTANT ACCELERA TION TUR.PRANDYL TUR.09CHNMIDIT SEN HEAT MO ISTURE AIR DENSITY

(No on.) (N/sec 2( NUMBER NUMBER TRANSFEDEFF. TRANSF.CGEF. (Eg/n 3)
0.4 9 95 .74 0.74 0,92E-03 I. 32E-03 1.2309

0 GENERAL NOTES: AIR SPECIFIC HEAT
Ac coracy Iint!.tmitt exceeded for neasorecot of Profile SIope ann/or Partial Dermoato. I(ITnal/Eg Eel.
CRMpoIaiOn Roonot.d byVI. ' Itn of Va417E S2

RHO-OH2- t/- .0RE-3 Eq/Eq. WATER LAY HEAT VAP

o CONTINUED ON NEXT PAGE 250



RUNRNUMBER:1. 79U5U15T231 MAR INE SURFACEF LAYER PRINT DATE : it JUN I9XUSTARIT TIME: -:3N:t, PSI NR I M ICRTTMETET(HCLUGTY DATA SAMPI INC MIAT E (AL L ErtANNkI) 6/M
S TART DATE: 5 May 1979 <OAT 12!5, SAN NICULAS ISL AND, CAL DATA AVERAGING PERIOD. 3U Mit

ESTIMAILD MICROMETEORULSGICAL PARAMETERS AT TEN METERS:

AIR TIEMP. IND SPEED) DEW POINT TEMP STRUC. B.AR PRES. BULK WT TEMP AIR-AT TEMP PUT-Wi T EMP SIR-WI TEMP UPTIT-AT TEMP
ICer. Is (Meter/secT (TCI: s (KI.1M-?/3() (Mullibar (Ce is IusI (KeIlvin) (K eIuin) (KR.1uiti (Kelvin)
12.558 6.0 1.4 NO DATA 1114.82 13.275 -0.717 -0.619 0.2 .820

HIH PTTM, VIR TEMP. S.POT.TEp. AIS.HUMID. REL.HUMID. SPFC.HUMTD. VAP.PRES. S.VAP.PNES, REPINDES
(Metes (Ce.ius (Celsilus) (Celsius) (Kg/.3( (Percent) (K

9
/Kg, (Mi1l1lib .rsI) (MuI libr (9 eI.i.M-2/3)

lUST6 1 2 .656 13 .997 14.095 T.UI9E- 02 9 2.30 8.280E-03 13.443 14.564 NO DATA

BURIK AEROIDYNAMIC CALCULATIUNS BASED ON ABOVE ESTIMATED VALUES AT TEN METERS (FRIEHE PT AL,T97A1:

INFE'RRED PLUS PAAETERS INFERRED INFERRED MEAN VENT ICAL

SABILITY IAP,-=DOWN( SCALING PARAMETERS VELOCITY CUVARIANCE: MISCELLANES

(.WAD.RTCHARDSON NUMBER MOMENTUM PLUS FRICTION VELOCITY WITH LONG. VELOCITY AIR DENSITY

I(-Stali e,-nst.bie( (Nt/tHZ) (e t ers /s 0c) (MetIer 2/sec 2) (Kg;/me3)
-0.115 ATI GMM -4.631E-U2 1.940E-0T -3.763E-02 1 .2312

(.KUMETRIC MEAN HEIGHT HUMIDITY PLUS SCALING SPEC.HUMID. WITH AbS. HUID~iITY AlI) SPECIFIC HEAT
(Meter) CR MPs/IiZ2(I/2 (gsc.2) (Kg/Kg , (Met er Kg /sec c3( (1TCa I./Kg Ke I)
QJ.99 (1KX -4.565E1%- I. .91E 0, L,41 1,Y02

I/ AT UMH LATHEAT PESX SCALING POT.TEMP. WITH Pot.TEMPERATURKE WATER LATHEAT SAP.
-D. ( 33 (W ,t2) (K el-c111 (Me ter Kel. /5c) I(ITi'al ./K(

ShOE SI1 -2 .805E-U2 5,442E-03 5.9U02 1F IS
//L Al 10 METING
-0. 102 SERHE11AT FLUX ROUGHNESS LENGTM VAP.PRES.AT AT LEVEL

(Wats. ? (Mc t e-) (Mill iba
MONIN-URUHOS LENGTH 6.78F 00U I.354E-X5 15.282

-9.7KSE VT SKY AND SOLAR HEAT PLUS DRAG CUPPAT I0 METERS ABS. HU MID. AT WT LASCEL

S6C 0 1 1 .029-03 1. 156E-_02

TOTAI. HEAT BUDGET ELlIS BAN PRE S AT WI LEVEL
((eat t s/t) (Milli ibar,
4.73E Ti 1i116.TS

BOWER RATIO

0 252

*MEASUREMENT ERROR ANALYI OF PARAMETERS LISTED IN PERCENT MEA N ERR OR AX COMPUTED FROM CONSTITUENT M EASUREMENT A CCURACIS
TOP NSA ARE PROFILE ERROR VALUES AND BO0TTOM NOW ARE BULK AERODYNAMTC ERROR VALUES. ALL VALUES ARE APPROXIMATE AND ARE 'r-

GRAD.RICH Z/L MOMENTUM LAT.HEAT SEN-HEAT SK Y NAD. TOTAL HEAT BOWEN FRICTION XCLSPEC SCL.PGT. ROUGH. DRAG
NU.AT GMH Al TAM F(.US ELU(X F LUX FLIUX PLUSX RATIO0 VELOC ITY HUMIDITY TEMP. LENGTH COE.

169Z (94X T01% 161% 151% to% 115% 312% 50% 111% T0X% 70% 101%

211% 2115 46X 57% 1395 10% 38% 196% 23% Box 1611% 43X 40%

*CONTINUEX RELYTI

NUN NUMB-ER : 7915520,S MARINE SIURF ACE LAYER PRINT DATE 11 JUN (981START TIME: 2:38:5S PO T NR L MICRU(ME TE ORKO OT DArK S AMPL INFG KATE ( ALl LHANN)LS(: ,'ttin
STARE DATE: % May 1979 (DAY 125) SAN N ICOQLAS ISLAND, CAL DATA AVERAG IN1G PERITOD : 30 Min

CoYi'OUTTE PROETLE ANT PUS P AERODYNKAMIC DEKIVF0 PARAMETER VALU(E WI-TGHTEY AS A F'UNCT ION OF THE ABUSVE RESPECTIVE MEM!i((EE1MEN( ER6I'k%
WITH THE LOWER LI MIT OF THE CORRESPONDING MEASUREMENT UNCERTAINTY INDICATED TN I 1

FLUX PARAM ETERS
STABILITY Iu=UP,-DWN( SCALING PARAMETERS

SRAD.RTTHARDSUR ,NUMBER MOMENTUIM FLUX ERIlCTI(N VELOCITY
(uiithiIe, vtsa I e) (I/l m 2(HI te/sec)-T 43 (TI? A CN ?E -02 (6. XE-) .TSN~E-SI (6 OY-U2)

SEIME (NIL MEAN HEIGHT R((MiSITY FL((U MLAL IN SPF(f.RHUMTD.
'Met-n GMHHI/IiZ7(I/2 Rg/"ec i (Kg/Kg';

(2 99 I- ?-1.:), I , TFN -4.96-IT 0 13.1 05]

//L VT GMR LAT2HEAT PLUX SLAL INS PUT .TEMP .
-0 1153 IS 021 (WattsI,/c? (K elulul

3. lE SI I"2IUtIII -6.93!5E03 12 OE-OPI
'/L AT (S MK TKRS

I 041 IS1 "E21t~N HEAT FLUR ROUGHFNESS LYNGTH

MORIN-IURHOY LENGTH 6S IS0 li~ .AES (S-SI(Mete r s
-457E 0;' S KY AND SOLAR HEAT PLUS DRAG CTE At IX MET7E RS

(Watts/m ) (Meter)
I T6E IT 1? ' E-011 I 1t 14. OF 4)

To TAt )(EAT RUSSET ELUX

FlOWER RAT III
In c nits)
0,137 (15.05)

aDIFFERENCE RE TAPER INN PROFILE ARK RU)AK AERODYNAMIC DERIVED PARAMETER VALUET AS COMPUTED VIA MLE STANDARD DEVIATITON FROM 1tYH) 1 TH)
A ROVE WEIT.HTFED COMPTUSITF VAlU1OR TN EASUREMENT (NEER TAT TY VAL UE (WHICH F EVK ABOF 7UTE VAL OE IS LARGEPRI. ALL. VAL UES5 ARE
I ITTD IN PERC ENT DIFIRENCE AND ARE i- !

GR AD RICH. 7LE MOMENTUM LAT.HERY SEN.HEAT SkT RAD. TOTAL HEAT BOWEN FRICTION G(L.SPFT SEELPS). RY:,cH DRAG
NO.AT CMH AT TIM FLUX FLUXR LU ELT RLT( F LTTX RAIO SE) CITY HUMIDITY IT , (.ERGTH I ILLF

ISIS 145% 17% 22% 143% 0% 4% 111% 9% ITx HS 13%
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MARINE SUIRFACE- LAYER MILRIIMEYEOROLODICAL EXPERIMENT

NA VAL RESEARCH LABORATORY
ATMOSPHERIC PH YSICS BRANCH

MARINE ATMOSPHERitI C RESEAR CH STATION
SAN NICOLA.I ISLAND, CALIF OR N I

. * MICRUMLIE OR(o OGICAL DATAxn

MON NUMBER: 7YtVI.IVI30 FRINY DATE: ; it JUN 1981START TIME: Y: 9!10 P-21 DAT A S AMPLI1NG RATE I(ALL CHYANNELS); 6/M41n
IS TM. I:T:1PTDATA A VERAGING PER IOD: 3 0 Moin

StART DATE: n M,,y 19 7Y (OAT I-,) NOMENCLAIJARE: I-UPPER LEVEL, 2.1 OWES LEVEL

oANALOG CHANNEL VAR DATA (AVERAGE V~lt:

Hob No"1 No o03 0-.14 No.05 N-056 No 07 Noo No.9
VOL1 1.50i-I A TF.YP.STAIIo2 I YEOP STATIC.2 DI-W P UINTI SEW POIooT2 W INID SPEEDY RIMS" SPED2 BARPRES 2 SAT MAD. W IND DIR
6.2105 0.00 o.101l 5.261 5, 066 3.654 3 5471 4.931 %1.0 4.119.

YbLI N'II No12 No13 N-.14 N.10 N,.16 No.17
01-lER I EMP AI EAPkoII/NLO AL. VOLI TACO MANUAL FL AG ZcAk REF. SPARE A SPARE B VI T RE. B,

.. 10 H1 3.,2 .102 TI TIl I llo 0. 0 a1 0 . 0 6 .5

al t.CITAL LYTANN LQ RAW DATA IAVLAAGE I ESIVARMENT DATA, FIELD CALIBRATION AND WINO SPEED ESCARPMENT CUARECTIONS:

N-. No. GERUND NEAR UPWIND LAND IPIECAL DO
0
2FC-AL RTB1FCA. ROIlC WS2EC

ALATEP.I IATEP02B VEIGHT/LENGIN PATHIM ee IVoL(sI 000)1 Io)~n ICoeff. (Coeff.)I
1411 123139 1421 1.-452 A 9 -0.oo9 0.0 .00 01 09 12

o YS-TEM VITITSEAOEFPING EAFAMETFAS. TRANTLATED IT ENGINEERING UNITS:

MANUAL )IA FRON:08 AIA PAST. VO1L REP DES VOLT.REO.DFV ZERO lRET .DIV AC VLT.ILIY AC 0-MET FLUX A C VOLTAGE BC ERESIJENCY
INo.e,, (No sns _ assf AIR;..005UV) BINo. (TIOVI (No. 1.002V1 ( No. .)'IV (No. )(lAY) IVACI (Ho

I1 a 15 a 0 I U 115. 0 59.86

o Do.:LRVED MTIoYiEUMTEIR0IJILTI AL FARAMEfERS (INCLUDING THE APOVE CAL. AND ESCARPMOENT COIRRECTIONS' TRANSLATED INTO ENGINEERING UNITS:

AIR11TEnP I RIND SPIEDI11 DEW Pl1111 TEMPI.STRUC.I, WINO 118 . EAR.PRES I DRY MAO. BULK AT TEMP MEAN AR TEMP

121.314 TI, 11.09 RI DATA 31. 1013 96 1,37E 01 13.212 285 510

AIR TEOOP. R I NDSPEL: SEW, P.11812 TEP IU, TIDE TABLE BAA.PAES.2

I __ AI Tro/sIc (Cl.nbosKl T -e oM-2/3) (Moe r M;LI (MoIo0.a r)
12.403 Sn1

7  
11 07 NOD DATA 0.1 1 0114 96

o TAi COLA TD ,,L:RO,TILTEIRITLO0GI CAL PAAMETEMS:
REIN', 21 PTTTEMP . I IR.TEMP.I v.:PITTT14P.1 ABS.NIUOIO.~I I L.HLIOOI D. I IPET..MM I VAP.PRES.I S.VAP.PAREO.I REF.INOES I

_lnoos .~ooos (Cl.s (Celn__oosI (Kgq/ N
3  

Ierceno) (Eq/Sql INlo~r I 1oITID'rWYI " I .p M-'/3)
0 10.3 12.4914 (3.727 13.907u I.003E)0 95 26 8.144E-103 13.21 0 14.319l NO DATA

oE I GilT. ,22 PIIT.TLMP,2 VIR -TEMP- 2 V.POT.TLMP.D AS.HP.IT.2 RELNIUMID.? SPEC.N(IP.D.2 VAP.PAES.2 S.VA PFRED.? REFETNOPO 3

1M~es 93Ioos (CelI (Celos 1E/
3 
Zrcno 0E/2 ~ lo~r ~ l~rI TP~M2

SS 12.43 13.RJ14 13.9014 TID71-2 91.55 W.12?91-03 13.210 14.4TH NTO DATA

CONTINUED EcOR[

PRONE DATE. It JTLIN 19011AIM NITABERW V9SIISIS(IALOS MARINE SIJRFACEp LATER DATIA S AYPLINT, RATE (AlL CHANNELS:: ('IMO
ITAST TIME. A. 9:10 P.5 NRL ME RTME tETROUL.OGY DATA AVERAG ING, PER IOD: 3 MonI
ITAB:i DATE: , May 1979 SDAY 1(25: S5AN NICOLAS ISLAND, CAI NO MENCLATUMY . (oUP955 LEVEL, ?LREMTOEL

*PEOILE I ALULIL.AT TINS B4ASED ON ABOVE, O)BSERVED AND CALCULATED VAT OES TBOUSINGER,19731:

EIUX PARAMETE 9 PRO- ILL ST OPES

STABIlITY UoOP-DORNT SCALING PARAMETERS PARTIAL DERIVATIVES Io-INCRRITH HEIGHT)

TRAD.AI(NARDS~ON NUMBER MOMENTUM FLITS FRICTION VLOCITY GE NERAL FORM.BN/02'- GEN4ERAL EOSM:'NSLIPEo
I,Ie (nstaB"eI INo/CI)I.'. - IeeS/nc IINI-N2 )1/ I OTZII /2l0 I(TInZT-PSTT-ILnYZ2-PSIY'

-.,al. AT N. -6 6RL-0? 2.324E-0T (ZTWZ2TT,21 INT-N2

(.EOOETRIT YSEAN NE IGHT NOMIDITYNFl UB SCALING SPEC.HURD. N=WIND SPEEDY(M/scSI N:RIND PEEBT/on
(Meter- IT.N.lI.?21I1 EKQ/s ec 2):(S/ ZNE I GAT IN ersb Z HE IGHTP (Ml V eroI o

9? 9 1.0-O ,-Bo,_G.55q/7E- 15 DAS/OS 4.5E -0 PSIPT
RD SLIPE 1.72E 00

7/L Al GMM LAI HEAT ELUX
0 .023 , -se~ SCALING POT TEMP. N-SPEC.NOMIDITV (Sq/Sql N=SPFL.HUMIDITT lKq/RqT

641 0 IT TXelooIZ-HEICHT Y(poern ZN TEINHT (ML Veto Axon
71/L AT T MiE TPS " 557E-03 DSN/DZ-_ -. 9?EC-D6 PS=PSI2
-0 0(1 50NHEAT ELlIS sR SI OPE" -R3.24E 03

1/.WA VI 1 91 otD ROTJDNNESS, LENGTH N=POT.TEMP I~loI NnPOT.TEMP.(Reloonl
IMei-riT Z ;HE IGNlT IC 0 HEIGHT IC(1 r.A

SKY AND SOLAR NEAT FLUX 2.9 9SF -IS OPT/It' _ -S92E-14 PS PSI?
/L AT I I2 TRo1N/-1' FTS ST OPE.- -1 24F 0I

1,01 ,01DRAG COE. AT III METERS N:onTEMPBTE' L_(S, 2030

M ItW 1 12)I I -/.l u3 PSI N ONES 747E 0211 S2D oraI CTll SL((POI. M DATA

EV ~ ~ ~ ~1l1 A/1 IIhnY BERN RAILT1
P21AT .21 Ia(60 s: no.

P A - " 41 Al /P 1 I 054 6- TAT04
P 1;1 At 7.' I, 0042'14

* I.E NRAL ((TMN',TAMES, MISCELLANY 015

V(j AMA ,RARVITATION PRPTE PROPF ~ lR BL
TI!NSTARMNPOIE I K & l ACT EL 10it111,8N1(I PRANDTL TUR SCH MIDT SEN NEAT M ORE AIR DENSITY

'N n~I Moe NUMBER NI ICEB TIR ANSEL.SEIP TRANDE.CIEF. (Mq/nT(
0 4 9 79Sy 0 74 0.74 T.92E-03 IT.3"E -103 I 23 1R

G ENERAL MO0115 AIR SPUCIETE HEAT
Acc..E I ooaoo excee-ded for Ccin f Profolet Slope and/Yr Parltoe Beroxo. Icl.RqMe.
Cnp aoseco~dB ...o

t
n oP .4TV6E I?

SNI-qA2' . 0/ " IR-IR/Rq RATER LAY EA VAP
PINE PEt'2 0/ I0N Ke. ITI Tal/ ;Aq

5.9032E T1O

*CONTINUOED ON NEST PAGF 252



HUN NUMBER 7915513o10 MAR INE SURFACE LAYER PRINT DATE: It JUN 1910
STAR TIME. 3: 9:1 POT NIL MICROMETETTIOLOG Y D ATA SAMPLING RATE (ALL CHAWMELS). 6/Mi0
SillY DATE: 5 May; 1979 (DAY 1.15) SAN N C OLAS IS LAND, CAL DATA A VERAG ING PERItOD: SI 0 Ml

E SYT IMATE I ?)MI L~nOMETEORU)OGI 1 AL PARIMIERI S IT TEN METE RS:

AIR TEMP WIND.SPED, DEW 1POINT TEMPOTRUT IIARPES RULE WI TEMP AIR-AT TEMP POT7-ITTEMP SI-WY TEMP V.POT-WT TEMP

(CelI (Mete/e, (Cel s IKe). In-2/A (MITI br (Celius)S (Rely, I) (ReK s (Re I VIIit) (Kelvi")
12 392 672 11,07 NO DATA I1014.6a6 13.262 -O 171 -0.772 I 54 IAAD0

HEIGHT PUTTE'M VIITEMP. VYPOTTIEMP. IRS.HUMID. RELH((1MID. SPEC.HUMID. VAP PREa.s SHVAPRES. REF.IlDED

(Meters ) .e-iu- (CLs~s Te.iS ) (Eq/eS) (Percent I ~ /g (Ilias MllBr ( (E1..M-2/3)
10.0 2.490 13.804 1 3.902a 1102E-102 91.64 lIMlEOS 1.22 I14417 NOrJDATA

*UEARTYAIL CALUA NS BASED UN AbUVE ESTIMATED VALVES AT YEN METERS (ERIEME ET AL,1978(:

INFERREDY PLUS PARAMETERS INFERRED INEERRED MEAN VERTICAL
ST ABILITY ( . -P,.--DOWN) SCAL ING PARAMETERS VELOCITY COVARIANCE MISCELLANEOUS

(.110 RICHARDSON NUMBER MOMENTUM PLUS FRICTION VELOCITY WITH LONG. VELOCITY AIR DE NSITY
'StRDI e,-Unsta ble INt/eS 2)trs c (Mlr2/ ec2) (kg/nA)
0.097 AT CM -5.y 7E-502 2.251E-TI -4,045E-0 2 1.2321

IEOMEIR(C MLVI HEIGHT HUMIDITY FLUX SCALING SPEC.HOMID. WITH ABS. HUMIDITY All SPECIFIC HEAT
Meter)I GMH'( 1N Z22)1/12 (Eq /_ 1 n21 (Kg/Kg ( Meter Kg/sec m3) (O7ca I.ER XRe.)1I.V9 .3 ISS 4I -51E -05 I SHO6E-R5 .?.4176E 02

1,L- AT GMH (OT;HEAT PLUS SCALING POTTEMP. WITH POT.TEMPERITORE WATER LAT.HEAT SAP.
-0. (LI3 1Wts'2 V~e (ee lo/e (IT cI/Rg)

ASU 0 -3.076EV (6.771/E-V O IEI
i/L AI 10 METERS.

U((00 SENHEAT PLUX ROUGHNES LENGTH VAP PRES.AT ATLEL

(WatS/ I ( Metie rs)I (M.lib a r
MONIH-OBUKHOV LENGTH A.44E 00 2 .3 87 E -0 15.270

-1. 14. 1,: SET INDS SOLAR HEAT FLOE DRAG1 CO1rAl 10 METERS Ais,EIUMEO.IT WE LEVEL
(Wet T s/ mS) (D MenSin 1ess( (R g/.3)
1.37E SI 1,073F-03 1.155E-02

TOTAL HEAT BUDGET ELlIS BAR PRER.AT AT LEVEL
IW a ttis.) (MilIibar
5.57E 0I 1 0116.06

BOWEN RATIO

" MFASOREMENT ECROK ANAlYSISVOP PARAME TERS LISTED IN PERCENTCMEANNERRNOR ASOCOAPIJTED FROM CONSTITUENTAME ASUREMENT ACCU RAIS
TO)' ROW ARE PROFILE ERROR VALVES AND BOTTOM ROW ARE ROLE AERODYNAMIC ERROR VALUES. ALL VALUES ARE IPPROSIHATE AND AR E r

GRAD.RICH. Z/L MOMENTUM LAY.HEAT SEN.HEAT SETY RID. TOTAL. MEAT BOWEN FRICTION OCLOSPEC SCL.POT. ROUGH, DRAG
NU AT CM AT laM PLUS PLUS PLUX PLUS PLUSX RATIO VELOC ITY HUMIDIY TEMP. L ENGTH C OEP,

2131 203% 126% 174X 174% 10% 131X 346% 63% 111% l11% 83% 126%

(95% 195%S 46% 14% 123% 10% 38% 177% 23% 77% 146% 43X 40%

" CONTINUED BELOW

RON NUMARO: 7905050 30Y) MAINE SURFACE LATER PRINT DATE: It JON 19110

S)TART TIME: 3: 9!:10 POT NIL MDCHIDMETEOROLIGY DATA S AMPLING NATE I(ALL. CHANNE-LS): 61Mit
16DATE: % My 1979 I 5YS) S AN NICO LAS ISLAND, CAL DATA AVERAGING PERIOD: 30 FIRM

" CO)MPOSITE PRO) ILL AND RULEk AENOIDYNAMIT. DERIVES PARAMETER VALVUE WE IGHTED AS A FUNCTION OP THE ABOVE RESPECTIVE MEASUREMENT ERRORS
WITH THL LOWE R LI MIT OP THE CORRESPOND ING MEASUREMENT UNC ERTAI NTY INDICATED T N 1 1

PLOYPARAMETERSSTAIILITTY _ ~P,-DOWNI SCALING PARAMETERS

(RAD,RTCHARDSON N006CR MOME NTUM FLUX FRICTION VELOCITY
)n1tuI1,--csa, e (Nt1/M2) 'Metes/ _c)
n0.05 . 10.0?) AT GMH -6-15E-OS 16.I1E-IS(J 2.534E-0I IAVGE-ISI

FnPMl1TrC MEAN HEIGHT HUMIDITY FLUX SCALING SPEC.HOMID.
(Metor) UMHnC/10Z2?)I/ <Eq/icr eS),, (Eq/RIt)
IS2.7 I HOE3F-D IOC-S6l -5.646E--D5 [3.11-05I

//L.Al GM))., LT.HElY PLUS YCALDNMG POT.TEMP.
-0069 100? (Wa'tsm2DI (KelI n)

3.66E 0I 12,SEOOII 1. 704E-02 ISSE-IDI
//L~ ItoI METERS
(I.05 FYn 02) SEN HEAT Flux ROUGHNESS LENGTH

(Wd tts/n?) (MetePrs)
MOUNIN OIIURHOY LENGTH -..74C 00 I3.0E001 2.5i95E-05i IT6E-ISI
(Metr,)

.HVE 5 SE AND SOLAR HEAT PLoYX DRAG COCF.AT IS METERS

I1.37E 01 12 01.011 ( 17 4.5E1041

()IAL ((TAT RUJ DOE, T F 1OX

.7)i 1 I I TOT 1

ERjWEN RAT TI,

a D)IE)EN(T RI TWEEN TN) PA))PI(E AND 5131K A'EROYNIMIC DLRIVRD PARAMETER VAL UPS AS COMPUTED VIA THE STANDARD DEVIATION FROM EITHER TIP
A) AROSE G IFE COnPI(SITE VA) JV 'IN MEASUREN MENT INCPNTAINTY VALVE (WHICH EVER ABSOLUTE VALVE IS LARGER) . ALL VALVES ARE
IS ,TED IN, PFR CENTY DIFFERENCE AND IRE "tlr-"

,5R6D.R1CM. 1/I MOMENTIIA LAT MEAT SPWIAT 000 RID. IOTA) HEAT RUNH FRICTION REI.SPEC RCL.POT. ROUGH. DRAG
s((.AI GMH AT (In Flu P0 E1 Ux ELUI X LT Pj LOYX R ATIO VELOC ITIY HUMIDITY TEMP. LENGTH CUF

SAG 66% 6% ?VG S0% 03 62 61% 3% 14% 61% 5% 21G

ENDl OP DATA AIIM 253



M A R I N E . S U R F A C Ef L A Y E R I R O O E I O R O I G I A L E X P E I M i I N T1

NAVAL TOE bEORIR LA"IUAATIRY
AT MOSPHERICP HYSIS BRANCH

MARINE AMIAOPO'ERI f RE (EARH SIAT ION
SAN NICOLASI SDOLAND, CAL I FOaNI A

.. IF* OICROMLTFOROLIJGII DATA

RUN NUMBER: 790505033I PRINT DAIL II JUN 19801
S TART TIME: 3:39.:30 PSI DATIA SMLINMG RATE TLL LYFTNI IV S)t/MIs
PND TIRE: 4: 9:40 PST DATA ATAG INU PERIOD. 3D M-
START DATE: 5 May 197'9 (RAY 12-0 NOIMENCLAITURE: IzUPPER LLE.YE IWE (TEL

A 0 NLO CHANNEL RAW DATA )AVERNGP RDC<:

No.1 No. N. 02 No.03 No1.14 NO T5 Ho. soN 07 to" No,.09
VI. ROLT.A TE MP.STOO1G. JI IEOP.SIRUC,2 DEWI PUINTI DEW PYTNLY? WINDI SPEEI W INDI POEfD2 B6.rot,.2 TRY RAI, W, I, DIR

.205 0.000 a 0( 5 15 5.164 4401 4'53 4.YTV -0 2 /

No.1 ""I1 N.12 No.1:5 No. ,14 N.. 1, N~ 1, No.17

lo R AT TEMP lI C FSONCY AC VOLTlAGE MANUAL FLAT ERO RE. SPARE A sFA81 E VOULT R.EF.B

3.568 3.864 .53 ID0 (.l (.001 0 0 0 U.24

DIE.ITAL CHANNEL RAW DATA (AVERAGE): ESCARPMENT DATA, FIELD CALIBRIATION AND WIND (PEED ((lCARIn, N! CEIRRETIIJs:

No.1' N.? UPWIND NEAR JI'WIN) LAND DIFT IIAL l(2CAL. 6ATETAL 01)1 1 ~ ,E
A IR TERF.I A IR TEMP.? HEDCHI/LECNOTH POTHIM Mters) IVot) 0 1 1tsl (Vol.,:1 Loel. I 'LuE
1411 121192 1421 122812 0.14 3 94 -u01,09 o.000 u0o ( 0 ';29: V 05

ot (TOTEM HUODEREEPING PARAMETERS TRANSLATED INTO ENGINEERING UNITS

MANOUAL F LAG ERROR COUNT DATA ROSE VOLT REF .0EV VOLIT.REF. BET 2ERU RI 0.0EV NA~l. ) 00IJ A( ERFA .0mub AC VISAG Al (EST)I NETY
(No.scaos) (No.I-N I NIscaII AINo..05Y( BINo.T.005V) (No 1.00201 (No.)5V) HN . 9, .VA5 .0

1 7 0 u I I 1.0. ,

It OBSERVED OICRUMETEORDL001CAL PARAMETERS (INCLU(DING TAE ABOVE CAL. AND ROCARPttENT CORRLCTIUN(I ToA5(IATLL: l~o FNiIsLRkiNL. LINITb

AIR TERP.I WINO FSPEEDI 01.1 ('INTI TERV.I WINS II BIAR ('RET. I SE) WAIT BUYAA[I ) 1 v: TEMP

(Ce"'suo IN (ese c 'Cells Rel' i" tM-2/3T (1)i roe: Mo1loar (W.t'? ~ ,;.'
12.1 .4R 10.44 NO. VAIN TA(1 6I 1.3E VI I /'21

A:iR t EMP .? WIN D (FED? DEW PRINT? TMP, R). I DE TAL AR"'I.
(I(Msos ( -ee/-cu) Celi,, s) 'I :e :.x/31 (Meer -ILI :I Lt arI

12.201 7.97 10.46 NO DATA 0.22 1(014 78

oCA) CLOTED MICRON) TEDRILOpEGITAL PARAMETERS:

REHEIT LI POT.TEMtP,1 VIR.TlMP.I V. PTT. T~P .I AI(.HOMID.I HEL.RVRID.I SPEC 90010D.1 VAP.EHET.I T.TAF'.YRCS I Rf IIVX I

(Acors (0216 us) (Celsl I~ls )s IRA/MA ( Prrt I lKg/N4  
1001 ,Dr( Mo ibar) I )I ott

(0.35 12.369 13.542 IA.?7,'? 9.60SF-IA 0Bl r 7.7?9L-I 1-.640 4.199 0D A

HEISIT, 12 PO. IROP . 2 IRITP.? V.YIT TEMP.? AB;.HIJMID.2 NLL.RVM1D.2 (FEC.,HOM(D. , VAPYHES< .2 VOPr 015L 2 IE' IN,,'))
(Meters 1Cesios (Celis 1Ce lo Kg/A (Fret H/Kg),) N( , I _0:ll,:0). .:

9.0 1.7 363$ 1 3.76 .62 E_-83 RID? 7.80417-( (2: 13 ( 311 1)OA

ICONTINUED BELOW

PRINT DATE: 1I "UN"9:'
NUN NUMBER: ""9So509330 MARINE SURFACE I AcER DAT A TAMP~LINE ROT 'I I LllANMI II Mo
START lIME: 3F:39:30 POT NR L M C ROME TCTRRLT)TY DATA OREROI INT E kLAIST '0It
TART1 DATE.; S Roy 1979 (DAY 125) SON NICLAS ISLAND, Oml NOENLATUR E. <((PFTR IT.VE(,?uIAE I

IF PROFILE CNLCLII.ATIONO BASED ON ABOVE OBSERVED AND CALCUILATED YAL(IFU (BVSINGER,1973):

EGOX PARAMETEoIS 
FPROF ILE (1: '-ISTABILITY (oU P,-=DOAN( SCALING PARAMETERS PARTIAL BERTUATIV) , _01 N, R WITH RAGOT

(RND.RICNARDSON NUMBER MEIVENTUM FLUX FRICTION VELOCITY GENERAL FORM TN/) GLOLONI FORM N iTIP
otb Ieontle (Nt/n?2) Metorssc I(N I-RN2],,I- c)('Z? (N1sI'V),Iflp 1 '1'-o0.1? N I EON -l.IRE-ol 3IIIE-.. :71Q121121 INT-N,2I

GEOMETRIC (1EAN NEIGH) HIUMIDITY FLUX SrTAITNE SPEC.HUII. N'WIND (FEED iM-sec I 0=0016 ND$'EED :'st-:
ON eter G OON=)IoIla)1/1? (BA/ sec mo2) (Kg/hg) THREIIT" (Met e rs' /IHEIHT (M) V-'t A_
1299 2.4t0 -b. 429EO DW(S/D7'bI.7IE-02 psi uP - T

WS St OlE = I 2YE (c
7/C AT DON LAI HEAT FLUX
_-0. 012 (Wa.;t ts/12) SCALING POT. TEMP. NOSPC.HE)MIDITY i(Kg/Ego N-SPEC.HUO1DITT 10:284

Z/6.07! 0I 1Rlit Z;HEIGHT (Meters) 7 HR)IURT (M) Tert.ol',
7/C AT 10 METERS S-,.429E-01 DOH/DZu -81112F0I I UP -1 41-0 y1 I NH"ENT F~LIX 11 lP'-AL03

(Wa) ts /m2)1/C At 71 .N.4E 0 0 ROUGHNESS LENGTH N-POT.TEMP.)Reloool N=,00 1TEMP.)eoo
-0. 017 (Mot."') LNHEIGHT-(Meters) 12,E IGHT 10) Vert"'il

SKY AND SOLAR HEAT FLUE RI0ME-IS lET/DZ= -R a' IA a pS> r5122/C AT 72 Wuat ts/m") PT I, OFA PF -B .lE 01
-0. 009 1.38E Of

DONE CDEF . AT 10 METERS N'CtTFMP "T)) 5 oO<3(NIN-OBIURHOV LENGTH lOY.AL HEAT BUDGET FLUX -Dn nsooes 2=HETGRT (M' Yett.i

(M.E r.) (Wtt/? 2.~l PSI =NON!I-(06.,! 03 7.70E 01 I? S (IPE't o00TA

PSI: AT Z1:= 0519990 BOWEN RATIO
PIl AT 72 .03116H (no "flts,

P0 12 AT 1. 0.0 3 6697 0.104 1
PSI? AT Z2-oo I.1a0097

GENERAL CONSTIANTS: MISCELLAN) 005

ROIN R ARMAN DRAVITAYIRN PROFIL E PROFI) E RU) R RUER
CONSTANT ACCELERATIO TUR.PRANDTL TUR.OCHOIDT YEN HEAT MIISTURE AIR DENSTY
(No oo to") 10/sec 21 NUMBER NUMBER TRANSE CUFF. TRANSE.COEP. Okg,/III
.4. 9.79tS9 0.74 0.7 4 0. 92[_03 I.?E 1.[303

G ENERAL NOT'):~i AIR SPECIEFIC HEAT
Arsoracy ~ ~ ~ ~ n liiainIcee o esretto ProfFie Slope and/or Partial Derootoe (ITral /kg Eel

SNI-IN?' 0IR-3 04/RN. WATER IAT HEAT1 MAP
PT Kl-PTK2 a P .009 ReD. Ilal /00V

CIONT INUED RN NEXT PAGE 254



RUN NUMBER: 7905050330 MARINE SURFACE LAYER PRINT DATE: II JUN 1980
START TIME: 3:39:30 PS, NRL MICROMETEOROLOGY DATA SAMPLING RATE (ALL CHANNLS: 4/Mit,
START DATE: 5 May 1979 (DAY 125) SAN NICOLAS ISLAND, CAL DATA AVERAGING PERIOD: 30 MIn

E)l(nATLD MICROMETEORULOGICAL PARAMETERS AT TEN METERS:

ALE TEMP. SIND SPEED DEW POINT TEMP.STRUC. BAR.PRES. BULK SE TEMP AIR-ST TEMP POT-WT TEMP VIA-WT TEMP V.POT-WT IMP
(elsius) IM'tr/scl (Celus) (KO.xM-2/3 ( MillLbarI (Celsius) KelvLn) (Kelvin) (luon) (Kelvin)

12.270 8.03 10.46 NO DATA 1014.68 13.221 -0.951 -0.8533 .1. 0.501

HEIGHT POT.TEMP. VIR.IEMP. V.POTTEMP, ABS.HUMID. REL.HUMID. SPEC.HUMID. VAP.PRES. S.VAP.PRES. REF.INDEX
(Meters) (Cl ) (CRsius) (CeIsius) (Kg/) (Prc (Kg/K) (M ars) (Millbars) Kel.sM-2/3)
10.0 12.360 13.624 13,722 9.619E-03 8.67 7.03E-03 12.670 14.289 HO DATA

BULK AERODYNAMIC CALCULATIONS BASED ON ABOVE ESTIMATED VALUES AT TEN METERS (FRIEHE ET AL,1978):

INFERRED FLUX PARAMEIERS INFERRED INFERRED MEAN VERTICAL
STABILITY )i-P,-DOWN) SCALING PARAMETERS VELOCITY COVARIANCE MISCELLANEOUS

GRAD.RICHARDSON NUMBER MOMENTUM FLUX FRICTION VELOCITY WITH LONG. VELOCITY AIR DENSITY
)n.Stable,--Unstable) (Nt2) (Mete(s/sec) (MItet2/sec2) (Kg/t3)
-0.060 AT 0MH -9.21E-02 2.734E-01 -7.476E-02 1.2326

GEOMETRIC MEAN HEIGHT HUMIDITY FLUX SCALING SPECHUMID. WITH ADS, HUMIDITY AIR SPECIFIC HEAT
(Meter) GMH.)ZI*Z2)1/2 (Kg/sec e2 (1K/Kg) (Meter Kg/sec n3) (ITcal./Kg Kel.)
12.99 2.E--05 15 24169E 02

Z/L AT GMH LAT.HFAT FLUX SCALING POT.TEMP. WITH POT.TEMPERATURE WATER LATHEAT SAP.
-0.072 (Watts/M2) (Kelvin) (Meter KeI/sec) (ITCal./Kg)

4.98E 01 -3.036E-02 8.SOE-03 5,9037E 05
Z/L AT 10 METERS
-0.056 SFNNHEAT FLUX ROUGHNESS LENGTH VAP.PRES.AT WT LEVEL

(Watjs/r2( (Meters) (Mill ibar
MONIN-OBUKHOV LENGTH l.04E Of 5.68SE-05 15.2.6
(Meters)
-I.794E 02 SKY AND SOLAR HEAT FLUX DRAG COKETAT 10 METERS ABS.HUMID.AT Wt LEVEL

(Sattn/() (Diensonless) (X9/,,)
1.3SEE 01 ,160E-03 1.152E-02

TOTAL HEAT BUDGET FLUX BAR.PRES.AT WT LEVEL
Titt t s/c2) (Millibar)
7,39E 01 1015.,

BOWEN RATIO
(no units)
0.206

M MEASUREMENT ERROR ANALYSIS OF PARAMETERS LISTED IN PERCENT MEAN ERROR AS COMPUTED FROM CONSTITUENT MEASUREMENT ACCURACIES.
TOP ROW ARE PROFILE ERROR VALUES AND BOTTOM ROW ARE BULK AEROYNAMIC ERROR VALUES. ALL VALUES ARE APPROXIMATE AND ARE n+or-"

GRAD.RICH. Z/L MOMENTUM LATMHEAT SENHEAT SKY RAD. TOTAL HEAT BOWEN FRICTION SCLSPEC SCL.POT, ROUGH. DRAG
N0.AT GRN AT iO FLUX FLUX FLUX FLUX FLUX RATIO VELOCITY HUMIDITY TEMP. LENGTH CUEF.

19OZ 1901 1101 265% 165% (0% 130% 330% 55X 110% 110Z 75% 110%

109% 189% 46% 49% 117% IUX 37% 166% 23% 72% 140 43 40%

• CONTINUED BELOW

RUN NUMBER: 7905050330 MARINE SURFACE LAYER PRINT DATE: 11 JUN 1980
START TIME: 3:39:30 PST NRL MICNOMETEI(ROLOGY DATA SAMPLING RATE (ALL CHANNELS): 6/Min
START DATE: 5 May 1979 (DAY 125) SAN NICOLAS ISLAND, CAL DATA AVERAGING PERIOD: 30 Mi

COMPOSITE PROFILE AND BULK AERODYNAMIC DERIVED PARAMETER VALUE WEIGHTED AS A FUNCTION OF THE AROVE RESPECTIVE MEASUREMENT ERRORS
WITH THE LOWER LIMIT OF THE CORRESPONDING MEASUREMENT UNCERTAINTY INDICATED IN I ]:

FLUX PARAMETERS
STAITLITY (+=UP,-=DOWN) SCALING PARAMETERS

CRAD,RICRDSON NUMBER MOMENTUM FLUX FRICTION VELOCITY
(-.Stable,-Unstble) (Nt/.2) (Meers/spi)
-0035 10.021 AT GMH -9.99E-02 16.OE-02] 2.842E-01 16,OE-071

GEOMETRIC MEAN HEIGHT HUMIDITY FLUX SCALING SPFC.HUMID.
(Me.ter) GHQZZ2)1/2 (Kg/ec t2' (Kg/Kg)
12.99 2.12)-I5 IMOE-Ol -6.15SE-3% 13.0E.-05

Z/L AT GH LAT.HFAT FLUX SCALING POT.TEMP.
-0.042 10.02) (Watts/cD) (Kelvin)

5.23E OI 17,0Ec0I1 -I,69E-02 12.0E-121
I/L AT 10 METERS
-0.033 [0.021 SFNHFAT FLUX ROUGHNESS LENGTH

(Wats/.2() (Metrs)
MONIN-OUKHOV LENGTH 7,09E 00 13.OEOOl 6,916-05 lbOE-05
(Meters)
-3.064E 02 SKY AND SOLAR HEAT FLUX DRAG COFF.AT 10 METERS

(Satt_/.2) (Meters)
1,38E 01 [IDEOT] I 94E-" [4.0E-04

TOTAL H(EAT BUDGET FLUX
(Watts/2)
7,46F 01 13.oEc011

BOWEN RATIO
(no utits)
0.152 I0.8O )

DIFFERENCF BETWEEN THE PROFILE AND BUK AERODYNAMIC DERIVED PARAMETER VALIS AS COMPUTED VIA THE STANDARD DFVIATION FROM EIIHR TH
ABOVE WEIGHTED COMPOSITE VALUE OR MEASUREMENT UNCERTAINTY VALUE (WHICH EVER ABSO)UIE VALUE IS LARGER). ALL VALU (ES ARE

LISTED IN PERCENT DIFFERENCE AND ARE nvr-%

GRADRICH. Z/L MOMENTUM LAT.HEAT SNHEAT SKY RAD. TOTAL HFAT BOWFN FRIC)ION SCL.SPET SCL POT ROUGH DRAG
ROAT GMRI AT 109 FLUX PLUJ PLUS PLUS PLUX RATIO VELOCITY HUMIDITY TEMP, LENGIH (OEF.

73% 71% 141 22% 56 0% 23 38% 7X 4 bo 25%

FADS c DATA IBM 255



MAR INE SURE OALE I.AT I k M ICRUME I TRUEOLSICAL EXPER IMENTI

NAVAL RESEARCH LAjONRATIAT
alpREI P12 sc RE AR

MRINE1. AITTOOPH ICT RE SRARC TAIO
SAN NICOLAS ISL AND, CALILFORNIA

X MTCROMLEP 000 OGIECoL DATAAoouA

NUN NOFILIFk 2915F00410 PAIN] DATE; I I JU N 1981ST IAl,! TIME-; 4: 9;50 PSI DATA SAMP ING M RATE TALL LEFANNI L-5O 6/Mon
I, EIF IIME: 4:4U; V 95$; DATA A VLRAG IRT. PERIOD : 3 0 $10
FART TAT E S t May 19'/ Y DAY 12',l NTMENELAT UAE -UPPER LELVEL., 2*I.GWLR I tE.L

ANAL 06 EtIANNL-L RAW DATA FAVI VA~t VDII

N-1,11 RoO No.1 No .01 No14 No.05 No-06 N.,07 No 08 N0.09
I)1. RE A TEPT ,STR.Io:.I 1l.ll'. SI1, RUT DIW POJINT 1 0, W PFITY WIND SPELDI WIND SPEELD? R PADS Sky~ RADU. WIND 2DIR
t205 0.91 lll 0 .2 b.3 A.1 460.911 aI I9N 5.1

So.V N.11 NoT N-.13 No1 14 No1 N-16 5.1
FF0 Tl F, Inc Ed.P ET.W N, Y AT: Vi1, TALL MANLIAt PIt);GZPRaT APE SPARE A SPARE B VlT.RE P.59 D?) 2 1.870 : 3 It, " "1 1.001 0.1(1 .01 a.aa 6.315

k DLIT1AL. dITANNto L AW DATA AVTOP,.> 0; ESCARPMENT DIAFA, EIPLI1) CAL IFRATIOaN AND WIND SPEED ESCARPMENT CORRECTI[ON?

NoI. , ?I No, . UPWIND NEAR U PWINDPLAND , PTE ICAL- DE) C 11AL AT IoPCAL WSI, 10 wF,2L
kI A~ .1 Al I MV HELIGoT ,LL NGTTH PATRFMPT1- (Volts,) IVolts) IVoltS) LoO f ICo o

OFT 1.190 1421 220$.']IT IS . 009 0,,1 I1TTI191U 0

KHoCF IOISLR)l oP I'oo. 'VIAmi FoV'-. TR$NL-ArTo INIFF tNrL.TNFTVTNF. UNITS;

NANLAl A, k La' oR I IUNT DATA PIAJ U',l I WEI DL VFJLT ALT .00 2LA ALEF DIV ALVol .PFLUX AT P ARAFLUD ACVT'L TAI,( ACYPRE8F 'ENCI
(R.n( (R s -- s o ,o .o IN. IPSO ,$I 10, N, D2( (o1) No IO A, (o

0 It ItT L, 0a 0 (15 9 >9.8

o ORSERSED MICIo,'ICEUATFI OTICAL PARAME TEAS I INCLUDIRL THE AROSE CAL. AND LSCARPMENT CORRECTIONS) TRO.NSIATED INTO ENGINELAING UNITS

ARTE) WIND, 'P0DI DOW FOTOTI FIT.TREINDDIR. D AR.,PNFS.1) 001 WAD.) Nun XT WTEMP MIANAIR TEMP

1./4 9.2 7 It, .27 NIT lAIR 3L0)? 1013. 6 1 . 3]11E I 1 A TV] 280.350

Al. TEMP.? WIND SPEED.' DLw FOINT)' TIPE.T)FAL.2 SlopF TABLE RAR.PALS.2
(C so, )o(n sT( (0Isoo., I IAxI oN "3'> "1ter MOE) MoIl6a)
2.8 V I2 0.. NO DATA 0.34 1014.6b.0

LA CUTF $1ATED ,IICRF.ITLLINOLOG [CAL PARAMETERS:

BLIGHT1, 1 PIT .OIMF<.I VIRTEM .1 V .: .POTTE'MP. I ARS.HOMID.T REL.ROIMID.T DPEC.RUMID.1 VAP PRES, 1 YAPV~ PRLS .I RFtINOEO 1
(~tos Cnlo (CISos Ces)s (Ag/n3) (Pecrt (A4/EqF IMo11obor Otolllar ,.M2/3

19.35 12. 3S7 1. 524 13.7014 .9.AFO-T3 88.04 7 7051F - 3 1407 14.19 NOu DATA

HR ICO 1 12 PUT .TPMP 1 VFR.T, IP1.2 V.POT.TEMPl.2 ARIS.ROOID.3 RE L . I1FMTD. PEOD2 089 PAEE. S VA APPEED.D REEIDE 2
FMotrs 'Ce 150s IE Ias (Ee Ito NE.'S ,PErt K.5 

0
Io I MII ibar) T .o-/J

V 2) 12.3? 3.21 13.71$ l TL , 40 T N 951E-T 07.5 7,7I3L- 52i2 14.3 NO DTA

PAINT DATE. IT JUN lORD
RUNRNOMBIR A; )t, 2'S?,4T0O MARINE SURFACIE IJAYE DATA SAMPL ING RATE (At). LHANN,1I SI 6/Mon
START TIME. 4: Y95 POT NRAL MICROMETROILOGY DATA AVERAGING PERIOD Al RIO
'START DATE; 0 'lap 979 (DAY 127) SAN NICOLAD ISLAND, CAl NOMNNCLATURL . I U PPER I EOEL . 2-) [TWER I EOEL

*PRE~E CL ALEFI1 ATIUND, RAV3ED ON AROVE OBNERVED AND CAl CULATED VALVIES FRISINGER,1973F

ELUX PORAMETIFF' PAOE ILE SF LOPED
STAIIFII IT F00p,'_DOWN) SCAL ING PARAMETERS PARTIAL DERIVATIVES FOOINCR.WT HEIGHTF

TRBAD.RIFI HARDSON NUMBER MORENIFIM FLUX FRICTION VELUCITY GENERAL EURM.DN, D=7 GENERAL FORM .N.SLUPE=

I-Sta~e -O aotOiO INt/M2) INetIrS/sec) 1NI-N;'II/FFNFZI'72F TIZ-PSII-tLZ2-PIFI'
-V.006 AT CPE -1. RAE al 3.851E-01 , T"7?FI) /;, tNI-N21

GEUM I TR lC MEAN HE ITOFT HUM I DITYI FF OR CAF.ING SPEC. ROOD. N'-WINDHSPEFO'sec NxWIND SPEED IM/NE- E)(fleter.1 CI>l~JI/ IT /seo N? Kq/XqT ThR1EIGOT (Meters, ?IEIGRT (M( Vet' Rio,
12099 3.I0?E -0537E-U DW/~ 51 7 21-2 PTP

o'/L AT GMO CAT HERO PLUX
(. 08 (Wdtt/nT TOF:SAL INU POT . TEMP . N'-SPE C ROIDITY IA/ N-UPCHUMIDI~TYIg/

7.4-/E F,01 I _R)ON ZOREilltI' U(Meters DREq)Z-"IGAT (MF Vort Ails
Z/L At ID METERS -6.371E1-03 DUN/.' -R.2,_-6 PS I =PSI
-0.061 DN.HEAT PLITI SN SlOPE- -AdIIE1 03

Z/C AtT -0 ,IN 0 ROUNHNESS CENGTH NPTTM ER~oN N1,ir[PInlot

-0.111 I M""rol H=E I GHI F M:er F z'HEII IT (Fort A.o-
REPY AND SOLAR HEAT PlOD 1,961E-04 DPT/DZ= -A 92E -IN PSh=PSII

7/I.OAU .;, Watts/;d) PTI b E 04 8N4FTE 01
-V0 0, 1.37E 0T

DRAG CUFF . AT I M'ERS N:LoTEME' STRUjC,,(SiN-3/31
MONIN-IBIANIV LENSTtH IOTA)SH HEAT BUDGETI FLUX TlMC n,1nONoS 

PNE1.ItT IMN Vet i,
-. 1A74E 03 9TS TI 1:? TIRE -NO DATA

PF.11 AT 7,1 1 ..13 914 BU1WEN RATIOT
PS It ATI Z.- 0.0200Y4 Ino", tN
PSI_.A I a 137 92 .041
PSI? AT 7)9- V.1213

GFCNF RAI.( ITANIS; MISCECLANI 000

VON EANMAN GRAVITATION PROP IlLE PROF IL RUT AU IT
IUN5IANT ATCFERATTLON TFIR PRONDI) TI R.DCHM1I SIN NEAT1 MOlIOIRE AIR DENSITY
,N" ooo~ A /s To N ) II IFRR ADORE R INPAN'o.COFEF. TRANDE CDLF IAK/c.l

IF A '0,79q9 (0.74 0 .74 DO9TE-I1 I.3E-01 I 232 3

*G1 NERAL NOTE';; AIR SPE CIFIC HEAT
Aorrop inttaio, xcede fr e~tNoeentof Profile Slop. adAor Part-a Deroo,aoe. Illol/o Re.

SRI 4 )' /.Out 3 "1/", WATER EAT NEAT VAP
PtIT-PTA-* .10 Xo., ITEI /RqT

*COINTINUED ON NEXT PAGE 256



RUN NUMILA: 79050(50400 MARINE SLIRFACE LAYER PRINT DATE: 1I JUN 1980
START TIME: 4: 9:',0 PST NRC MICROMETEURULOGT DATA SAMPLING NAIL (ALL CHARNIt-U): 6/Nun
START DATE: 5 N.y 197Y (DAY 12S) SAN NICOLAS ISLAND, CAL DATA AVERAGING PERITO): 30 Run

*ESTIMATED MIC0UMFTETTNULOGICAL PARAMIERU At TEN METERS:

AIR TEMP'. WIND SPED1 DEW POINT TEAPO.TR1UC. , PARPRE1S., NULL ST TEMP AIR-STTEMP PUT-SIT TEM 51K-AT TEMP V.POT1-WT TEMP
(Celsis) (Mete/te. (Celius) (((e.x M-2/3 (Mullibr ( Celsius) (Kel vin) (KIn_) 1 (K vi) (Kelvin)
1'. 27 8,70 10.28a ND DATA 1 0 14,56 13.193 -. 22 -0. .416, D.514

HE IF'HT POT.IMP. VIRTEM11P. V.POFTFMP. ANS .T)UMD t. R(ELUMID . SPECa-HUMID. VAP.PRE) S.XAP.PRES. REF INDEX
(Mee) t Clis (Celsius) t (CLsIius . (KRq/ut3) (PoreT LKKqg (Millul brs yMillixbars) (Kel o.sM C-2/3)

lOll 12.3.9 13. 6 09 13.707 9.505E-03 87.63 7.712E-03 12.521 14.286 NO DATIA

BUL1(K AERUDYNAMIG GALCUIA401055 BASED ON ABOVE ESTIMATED VA) UES AT TEN METERS (FRIEHE ET AL,1978):

INFFAALD EL))X PARAMETIERS INFERRED INFERRED ALAN VERTICAL
STA BILITI (n.UP,-DOWN) SCALING PARAMETERS VELOCITI CO VARIANCE MISCELLANEOUS

CRAD.RTCHARDSUN M(1M1)FK MOMENTUM FLUX FRICTION VELOCITY WITH LONG. VELOCITT AIR DENSITY
-tStab e, '-Ur"s.Nble. (NT/n?) (Meters /sec (Me te.r2/sc2) (K (/.,)
0 .046 AT 0MM -1.1ZE- OF 3.11-01 -9.114E-02 1.2325

Gff1LME TRIL ME AN HEIGHT HUNIMTI FLUX SCALING SPEC.HUMID. WITH ABS. H(JMTDITT AIR SPCFCHEAT
(Mete VMH(1/.Z2(1/2 (Kg/.e, ut2) (Kgy/Kg) (MtrKg/sec mt3( ITc1I./Kg Rdl.)
12.99 229-D 4!i 16E0 .RE-52HbE1

2/U AT GMH LAI.HEATI FLUX SCALING POT.TEMP. WITH POTETMPERATUKRE WATER LATNHEAT TAP.
-T.096 (WS 'tIs/ m2) (Kel1vin) (Me ter Kel./sc) )ITcal./Kg)

5.66E7 01 -. 847E8 R.59 4E-1 .9137E I5
Z/L AT 10 METERS
_v a 43 SIN.HEAT IFLUX ROUGHNESS LENGTH VA PRE SAT WT LEVEL

( Wa ts/t) (Meter-) Mi1Elib~r
RONIN-ULNOX LENGTH I.0 7E a I aR.226E-O5 15.196
(Meter,
-332E 0/SKT AND SOL.AR HEAT FLUX DRAG COEFAT 10 METEAS ANS.HUMID.AT ST LEVEL

(SotI t./.. FDiuteni ...e) )Kg/t'3)
I1.37E 01 1 .204E-03 I.1 I~E-I?

TOTAL HEAT BUDGET FL))X BAR.PRES.AT ST LEVEL
)Satts/m2( (Millib ar)
R. lE OF 10115.7 6

KONEN RATIO
(n.uis

0 .189

PEHOOSR EMENT EROR ANALYSXIT OF PARAMETERS LISTED IN PERCENT MEAN ERROR AX COMPUTED FROM CONSTITUENTAMEASUREMENT ACCURACIES.
TUP ROW ARF PR~r lEE ERROR VAL.UES AND BOTTOM ROW ARE BULK AERODTNAMIC ERROR VALUES. ALL VALUES ARE APPROXIMATE AND AREnr-

GRAD.RLCM. Z/U MOMENTUM LAT.HEAT SEN.HLAT SKTY RAD. TOTAL HEAT BOWER FRICTION SCL.XPEC SCL.POT. ROUGH. DRAG
NO.AT GMN AT ION FLUx FLUE PLOD FLUX FLUX RATIO VELOCITT HUMIDITY TEMP. LENGTH CITEF.

1775 1775 965 157% 1575 10% 129% 3145 4AS 1095 1195 6R5 965

1915 1915 465 4R5 1195 105 37% 167% 23% 71% 142% 43% 40%

"CONTINUED BELOW

RUN t)'JMBEFR: 79Xt504XX0 MARINF SURFACE LATER PRINT DATE: II JU3N 1900START TIMFE 4:M9;0,X P':T NR) MIGROTMETEUROLOGTY DATA SAMPIN G RATE ( ALL CHANNELS): 6/Riot
STIART DATrE: 5 My 197 9 (DAY 125) SAN NICOLAS ISLAND, CAL DATA AVERAGING PERIOD: 30 Min

" COMPOSITE PNOF)LF AND 1.1)LK AEROTYNAMIC DFRITFD PARAMETER VALVE WEIGHTED AS A FUNCTION (TF THE ABOVE RESPECTIVE MEASUREMENT KRORS
W ITIH THE. LOWER LIMIT OF THE CORRESFONDING MFASUREFMENT UNC EATATNTVT INDICATED I)1N I 1;

FLU X PARAMETENS
TuTABILITY ).VP,- DT SCALING PARAMETERS

GRAD.ICHARDSON N)LMbER MOMFNTUM FLUX FRICTION VELOCITY
(n.Vtu"le, - Orn,t.Nn0 (Nt/eU) (Me tel/_eC'
-0.025 10..021 AT 0MM -(ATEr-TI I6.OE-02L 3,;19-1- L6.CE-021

GEOMETRIC. ML-AN HEIGHT HUMIOL IT 150 SCrAi.ING SPtC.HMOTID.
(Meteor) CMH-)ZI*Z2II/2 (Kg/se.. (Kg/Kg)
12.99 2.4.0-0 IBEDR 6.30-S lAL

i/L At GMO (ATHAT FLUX SEAL lAO P01 TEMP.
.OTI toX?)" )tt/ m2 (Kel1vin)

I/ A 0LEERIR 8E 01 12.IFnII I -1.599E -O2 12.OE-021

-5.0n24 100o SEN HEAT FLUX Ao,((OHNETS LENGTH

MXNIN-3bTKHOV LENGTH 7.42F 00 13.11.00) 1.264F-04 10E-O5I

-4.200E 02 SKT AND SOLAR HEAT E))(X DRAG COEK>AT 10 METEMS
IU~t,/t2((Meters

.37C 1 tIi.OE.OI1 1 .4 0 , 1 4.RE-041

111TAL ((EAT NUDT.E 0 FLUX

ElITE4 Dl I.~l

BODRON RAT 11)

*DIITIERENIT B) IWEIN T)H PRO) ILL. AND BULK AFRODTNAMI) MATTED PARAMETEIR TA)UES AS COMPUTED VIA THE S TANDARD DEVIATION PROM EITHER T1HE
AoVE SF Ii.ID LOMjPT0,;11TE VA) 01 OR ME ASL)RRMEMNT ONCERRITA INITY TA))I)E (WHICH F.VER ANSI OT1 VALUR IS L ARGER). ALL VAL TIES ARE
I'S TE IN PERIIENT DIFFFREtNCE AND ARK 'for-:

GR"AD.RICH, //L MOME N ftIM LAIMEtAt SINNEfAt SRI RAD. TOTAL HEAT BOWER FRICTION SCLOSPFC SCL.POT.1 ROUGH. DRAG
MYL.AT );MM AT TOM K) 00 X FLU FLUT FLUX PLODI RATIO VLOC I TY NUMIDITY TEMP , LENLGTH COFEF.

795 785 2p% 175 52% Il: 75 6 13X 25 565 46% 331

END OF DATA R1L0 257



MARINE SLIRFACE LAYER MICROMEIEOROLOGICAL EXPERIMENT

NAVAL RFSEARCH LABORATORY
ATM0SPHERIC PhysIcs BRANCH

MARINE ATMOSPHERIC REEIARI)H STATION
SAN NICGLAS ISLAND, LALIFORNIA

. . . . NICROMEIFORO[ UGICAL DATA . . . .

RUN NUMBER: 7905050430 PRINT DATE II JUN 1980
START TIME: 4:40:10 Pa T GAIN AMPI INH RATE (ALL CHANNRLS) (,/M
END TIME: 5:10:20 PST DATA AVERAGING PERIOD: 30 Mn
START SATE: 5 May 1979 (DAY 125) NOMENCIATURE; ( UPEFR LEVEL, 2-L)WER LI VEL

• ANALOG CHANNEL RAW DATA (AVERAGE VDC):

No.O0 No.or No.02 NO.03 NO.04 NO05 No D6 No 07 No0L No09

VOLT.REF.A TE)P.STRIC.I IEMP.STRUC.2 DEW POINTI DEW POINt2 WIND SPEWDI RIND SPEED2 bARPHES 2 SAD. WIN, 510.
6.205 0.000 0.001 5.122 5.131 5.044 4 Al 4 910 -U.0/ 5. 4h

No.11 No.11 NO.2 No.I3 No.14 No.15 No.16 No (7
RULE ST TEMP AC FREQUENCY AC VOLTAGE MANUAL. FLAG ZERO REF. SPARE A SPARE B VOT. TRI r,
3.516 3.791 2..3 1.001 I3Ol 0.001 U 0u. 6 20

o DIIITAL CHANNEL RAW DATA (AVERAGE)i ESCARPMENT DATA, FIELD CALIBRATION AND WIND SPEED ESCARPMENT cLURE(T 1N0

No.1 No.? UPWIND NEAR UPWIND LAND DPIFCAL DR.')A W IFE CAL WSI1: CSFL.

AIR TEMP.I AIR TEMP.2 HEIGHT/LENGTH PATH(Meters) (Volts) (Volts) (Volts) Coot ) 0 Co0 11
1411 1Z!308 1421 12Q238 0,19t 67 a.009 B,01 0.000 "Y4~' 1, 94'

SYSTEM HUSFKFEPING PARAMETERS TRANSLATED INTO ENGIN ERONG UNITS:

MANUAL FLAG ERROR COUNT DATA BASE VOLT REF DFV VOL. REF. DEV ZFRO REF DEV AL VOLT ELUX AC REQLUX AC V(.A I L .L FREQ)) NY
INo.scans) I(No,scans) (NosLans) A(No.).IISV) B(No.).05V) (No.).002V) (No >SV) (No.aIH) IVAC)

D 0 1 0 0 0 0 0 0 I I % . ' , 7 9

o OBSERVED MICROMETEOROIOGICAL PARAMETERS (INCLUDING iHE ABOVE CAL. AND ESCARPMENT CORRECTIONS) TRANSLATED IN0Y FN).IN))OIN LINITS

AIR TEMP.I WIND SPEEDI DEW POINTI TEMP.0TR.,I WIND DIR. BAR.PREG.I SEY RAD 6I) 0 AT -[r.P o N IE k'
(C Ke etere) Ieso ))elIM-2/J) (De True) (ft Iiob.r) 1Watt/t..) CeIs Iu ) ,olon
12.231 9.71 10.27 N) DATA 323.4 1013.54 1 ?I E 1 I 1,171 .265431

AIR TEMP.2 WIND SPFED2 DEW POTNT2 TEMP'.STRUC.2 TIDE TABLE BAR.PRES.2
(Celsius) (Meter/ec) (Celsius) (Kel.M-2/3) (Meter MSL) (Molllt)
12,324 8.96 10,26 NO DATA 0.24 1014.64

N CALCULA'ED IICROHFTEOROLOGICAL PARAMETERS:

HEIGHT, Z POT.TEP.I VIR.EFMP.I Y.POT.TFMP.I ARS.HUMID.I RFL.HUMID.I SPEC.HUMID.I VAP.PRFT.I S.VAP.ERE-.I EL) INDLx I
40te e.ses (Cel os) (Celsius) log/3) (Pret 4Kg/Kg) (Mol8 ror) )MlIoa) (K Me '9 3)
19.35 12.411 13.S68 13.748 9.489E-03 R7.79 7.70S-03 [7 490 14.236 NO DATA

HEIGHT, Z2 POTlEMP,2 VIRTEMP., V.PST.TEMP.2 APS.HUMID.2 AEL.HUMID.I SPFCHUID.2 VAP.PRLS2 S.VAP PRES 2 REF INI X.
(Meters) (Celsoos) I Celsus) (CelsIos) (Kq/n3) (Percent) (Kg/K) Mol IM(MII)Dr) 1b eI eM 2/3,
9.20 12.414 13.661 13.751 9.493E-03 87.23 7.703E-03 12. O 14 339 NO DATA

o CONTINUED BELOW

PRINT DATE: It JUN 190
RUN NUMBER: 790510430 MARINE SURFACE LAYER DATA SAMPLING RAIE (ALL l.HANNLLS): 6/Min
START TIME: 4:40:10 PST NRL MICROMETEOROLOGY DATA AVERAGING PERIOD: 30 Mon
START DATE: 5 Ma 1979 (DAY 125) SAN NICOLAS ISLAND, CAL NOMENCLATURF: I=UPPER LEVEL, 2"t OWER I EVEL

a PROFILE CALCULATIONS BASED ON ABOVE OBSERVED AND CALCULATED VAlUES (BUSINGER,1973):

FLUS PARAMETERS PRO ILE SI (IPES
STABILITY (UP,--DOWN) SCALING PARAMETERS PARTIAL DERIVATIVES (=INCR WITH HEIGHT)

GRADRICHARDSON NUMBER MOMFNTUM FLUX FRICTION VELOCITY GENERAL FORM:DNDZ= GENERAL FORMi'N'SLOPE'
(oSnable,-=Unstable) (Nt/2) (ters/s"cl INI-N2)I/In(7)I/72) I(LnTI-PS])-(LnZ2-PI)I'
-O.04 AT GMH -2.42E-01 4.435E-01 (Z1Z2)1/2 INI-NI

GEOMETRIC MEAN HEIGHT HUM DIIY FLUX SCALING SPEC.HUMD. N=WIND SPEED (M/sec) N=WIND !,PEED (N/so't
(Meter) GMH7(Zt.Z2)I/7 (Kq/sec m2) K/K() Z-HEIGHT (Meters) ZHEIGHT (M) Vert.Aoos
12.99 3.47E-05 -6.344E-1S DWS/DZo B,35E-02 PSI=PSII

WS SLOPE
= 

9.02E-01
Z/L AT GMH LAT.HEAr FLUX

-0.06 (Watts/m2) SCALING POT. TEMP. N=SPEC.HUMIDITY (K/K5) N=SPEC.HUMIDITY (Ky/Kg)
A.57E (K Ielv'n) Z=HEIGHT (Meters) Z=HIGHT (M) Vert A'Ts

Z/L AT I0 METERS -O,344E-G DSH/DZ' -8,92E-06 PSI=PSI2
-0.014 SF N.HEAT FlUX SH St OPE= -8.5,FE 03

(Wat ts/M2)
Z/L AT Z1 3.51E I0 ROUGHNESS LENGTH NPOT.TEMP,(Keloin) N=POT.TFMP.(Reloio)
-0.O1 fNe.erN) 7-HEIGHT (MetesI ZoHEIGHT (H) VertA".

SKY AND SOLAR HEAT FLUX 3,199E-0 DPT/DZ- -8.92E-04 P S=P12
Z/L AT 72 (Watts/M') PTK S) OPE -B.5/E IT
-0.004 1 1lE 01

DRAG COEF. AT 10 MFTERS N=LnTEMPSTRUC.(KM-2/3)
MONIN-OBUKHOV LENGTH TOTAL HEAT BUDGET FLUX (Donenslohless 7HEIGHT (M) Ve t.Axis
(MeterS) (Watts/n) '.5221 -0,; PSI-NONE
-2.240E 03 1.01E 02 COO SLOPE-NO DATA

PSII At 71- 0.029612 BOWEN RATIO
PSI1 AT Z2= 0.115116 (no units)
PYI2 AT ZI 0.017945 0,041
PSII AT Z2- 0.009117

* GENERAL CONSTANTS: MISCELLAN OUS

VON KARMAN GRAVITATION PROFILE PROFIILE BULK BULE

CONSTANT ACCELERATION TURPRANDTL TORSCHMIDT SEN HEAT MOISTURE AIR DENSITY
(No on"., (4/sec 2) NUMBER NUMBER TRANSF.COEF. TRANSFECOEE. (Kg/ i)
0.4 9.7959 0.74 0.74 0.92E-03 1.32E-03 1.2331

* GENERAL MOTF': AIR SPFLIFIC HEAT
Accuracy li mitt on Reoeed d Per neaiurement of P of le Slope and/or Partial Derio tio . (ITc eIllq RI I
Camputation executed by 3ntertion of: 2.41.61 12

SHI-SH2 +/-/ CR03 Ks/Kg. WATER LAOHEAT VAP.
PTKI-PT2 .0D Ret. ()TIal / iq

S 9031E S

- CONTINUED ON NERO PAGE 258



RUN NUMBER: 79051050430 MARINE SURFACE LAYER PRINT DATE: I I JUN 1980
S TARTI TIME: 4:41:10 PSI MDL M IC RUOmETEIOW OLOGY DA TA SAM PLING, MATE (ALL C.HANNE.S): 6/Air,

SATDATE: S May 1979 (DAY 125) SAN NICOLAS ISLAND, CMAt DATA AVERAGING PERIOD: TI Mir,

*ESTIMATED MICWOMETEIIROLOOICAL PAAAMETEWU AT TIN METERS:

AIR TEMP, WI ND SPEED DEW POINT TEMPOSTRUC., BAR P. BULK UTTEMP AIR-WI TEMP POT-ATrTEMP VIR-UT TEMP V.PUT-WI TEMP
(CelSius) (MeTer/sec) (Celsius)J (Ke( .M-2/3( ((illib.r) (Celsius) (Kelv uIn) (KelvI) (KevI n ) Kelin,
12.313 9.015 10.26 NO DATA 1014.54 1 3.17, -0.859 -0.761 0 .479 o.!,?

HEIGMT PUT.TEMP. VIR.TEMP. V.POT.YEMP. ABS.)IUMID. REL.HUMID. SPEC.HUMID, YAP.PNE. S.XWP.PRE. MEF.INDES
(MIeters) (Celsius) (Cel sius (CelsI Us) (K1g/73) (Ferceit) (Kg/Kgq) IMilliiars )iiillibarS) (E e1, xM-2/3)
1T.01 1 2.41 1 3,651 13.748 Sl9E-I] 8 7. 30 .701F-U] 1 2.507 1 4,327 NO DAT7A

*BII AERODTNAMIC CALCULATIONS BASED ON ABOVE ESTIMATED VALUES AT TEN METERS (FRIEMP ET AL,1978):

INFPRRED FLUX FARAMETFRS INFERRED INFERRED MEAN VERTICAL

STABILITY ( .UP,- DOWN) SCALING PARAMETEKS VELOCITY COVAKIANCE MISCELLANEOUS

CRAD.RICNARDSON NUMBER MOMENTUM PLUM FRICTION VELOCITY WITH LONG. VELOCITY AIR DENSITY

I). Xt. "Ie'-=Usa ble ( Nt /2) (Me Ier's /sec) (Meter2/sec2) (Kg /.n
3
)

01.038 AT GM -(.20-II 3.171E-II -1.116E-01 1-23

GEOMETRIC MEAN HEIGHTL HUXIDITY.FLUX SCALING SPEC.HUMID. WITHRABS. HUMIDITY AIRSPECIFICHEAT
(Meter) GMH)(ZCZ2I/1 (Kg/se O (Kg/Kg) (Meter, Kg/sec N3l )ITcaI./Kg Re).)
12.9 2IE-US -6 .08SF -OS 2.37SF- 1 .41/6C 02

7/L AT CAN LATNEFAT FLUX SCALING POT.TEMP. WIHPTTEMPERATURE WATER LATHEAT OAF.

1.1N7 (WaIt/M)Kli) (Met'er Ke/c)Ica/Yg

0/L AT 10 METERS ELE16BE0 .3 -0598 5

-0. 036 SEN.HEA T FLUX ROUGHNESS LENGTH YAP PRES.AT WE LEVEL
)Wanus/12) (Met"ers') (Milliba r

MONIN-OBURHOY LENGTH 1 .141 F I 9.81340E-I5 15.17 4
(Meters)
-DiRGSE D2 S KY AND SOL, AR HEAT PLUS DRAG COEF AT 10 METERS ARS.MUMIO.AT WY LEVEL

(Wat I s/MO )Dcne......msle, TKg/Mi3)
1.21E at 1.227E-03 1.1481-02

TOTAL MEAT BIUDGET FL(JX BAR.PRED ,AT UT I EVEL
(wa. ts/1,2) (Millibar I

E,.I3E 0 1 101t5,74

BOWEN RATIO
(to units)

0 . 177,

5 ME ASUREMENT ERROR ANALYSIS XF PARAMETERS9 LISTED IN PERCENT MEAN ERROR AS COMPUTED FROM CONSTITUENT MEASUREMENIT AC CURACIES.
TOP ROW ARE PROFILE ERROR VAL IIES AND BOTTOM ROW ARlE BULK AERODTNAMIC ERROR VALUES . ALL YACLUES ARE APPROXIMATE AND ART *-,ur-":

GRAD.RICH. ZIL MOMENTUM LAT.HEAT SEN.HEAT SK Y MAD. TOTAL HEAT BOWER FRICTION YCL.SFEC SCL.POT. ROUGH. 11R40

MO.AT CAN AT Itam FL.UX FLUX FL UX FLUX Flux MAY10 VELOCITY HUMIDITY TEMP. LENGTH LYJEF.

170% 170% 97% 152% 150% lIZ 109% 305% 44% 109% 109% 6,4% 87%

196% 196% 46% 48%X 124% lIZ 38% 1701 03% 711 147% 43Z 40%

- CONTINUED BELOW

RUN NUMBER: 7905050430 MARINE SURFACE LATER PRINT DATE : It JUN 1980S TART TIME:; 4:40:10 P ST MRL MICROMETE)TROLOGT DATA SAM PLING RATE (ALL CHANNELS): 1h/Yin
S TART DATE: 5 May 1979 (DAT 125) SAN N ICOLAS ISLAND, CAL. DATA AVE RAGING P EMIOD: 30 Min

- COMPOSITE PROFTILE AND RU) K AERODYNAMI C OPHIVED PARAMETER VALUE WEIGHTED AS A EUNCTION OF THE ABOVE RESPTCTIVE MEASUR), nEST P880MG
WITH THE LOWER LI MIT OF T HP CORRESPONDING MEASUREMENT UNCERTAINTY INDICATED I N 1 :

FLUX PARAME TERS
STABILITY I).+=UP,-DOWN) SCA)LING PARAMETERS

CRAD.RICHARDSON NUMBER MOMENTUM FLUX FRI CTION VE LOCITY
(u.StaR~e,-Unst.D1;e( (Ni/MO)0I,. Ietes/ se.)
-0.oz0 1 0.001 AT GN -1,6515- T6.OE-OOI 3.607E-81 16.01-001

GEOMETRIC MEAN HEIGHT HUMIDITY FLUX SCALING TFFCMSMTD.
(Meter) GMHTZI*Z0)I/0 (Kg '/te nO)2 (Kg9/Kg)
12.99 2.64E-05 iRIE-OM) -6.187E-05 13.01,-051

OIL AT DAN LATHERYT FLUX SC ALING POT~TEMP.
-1.1025 10.001 (watIs / M2) (K.1l, t)

6.52E 01 l2.lE-ol -1.483F1-00 10.11-lOT
Z/L AT 10 METERS
-0.019 IR.021 SEN.HEFAT FLUX ROUGHNESS LENGTH

(Waits,/n.2) (Meter')MONIN-OBURNOV LENGYH 7.311110 13.11.10) 1.771-04 16.0f-051I
-5.249E 02 SKY AND SOLAR HEAT FLUX DRAG LOFT AT 10 METERS

(Watts/n?) (meters('
1.201 I llul [i?.K.011 IHIEF-IR

TT(TAL HEAT BUDGET FLUX
(Wattfs/nO2
6STIF TI 13.YEtIII

BOWEN RAIOII

DIFFERENCF BETWEEN THF PROFILE AND BULK AFROBYNAMIC DERIVED PARAMETER VA IULES AS COMPUTES VIA (Hif STANDARD DEVIATION FRYM CLIHIER TME
ABOVE WEIGHTED COMPOSITE VALUE OR MESRMPTINCFRTAINTT VAL UE (WHIT))4 EVER ABST) LUYE VAL UE I S LAR GER). ALL VA) 0(1 ARE

LITDIN PERCENT DIFFERENCE AN R tr-M"

GREADRICH. ZLE MOMENTUM (AT.HEAT SLA.HEAT SKY MAD. TOTAL HEAT BYWF N FRICTION XC. SPEC SCI POT R)))IC) DEAC.
MO.AT CAN AT IRA FLUX FLUXO Flux FLCUT Flu0X RATIOn VELYL1C.ITIY H))MIDI1t TE,EP I(NDIA H rE

84% 792 ARC 0232 471 ox 13% 552% 192 0% 51% bIx

CEND OP DATA RIJN 259



MARINE SIURFACE.LAYER MIRONFTEOROLGGICAL EXPERIMENT

NAVAL RESEARCHELABRATOR YATMOSPHERIC PHYSICS BRANCH
MARINEF ATMOSPHER IC R ESEARCH STATION

SAN NICGLAS ISLAND, CAL IFOR NIA
. . . . MTCROMETEORULOGICAL DATA . . *

SUN NUJMBER: 790050500) P RINT DATE: 11 JUN 1980
bTARTI TIME: b:10:30 PST DATA SAMPLING RATE (ALL CHANNELS), 6/Mon
ENS TIME: 5,:40:40 PS T DATA AVERAGING PERIOD : 3 0 Min
START DAT)>. b May (9 7Y (DAY 12N) NOMENCLATURE: I-UPPER LEVEL, 2-LGWEK LEVEL

ANALG CHANNEL RW DATA <AVERAGE VDC):

NoIISC No.., N.2 No.'03 No-14 No.05 N-.16 No.17 No .5 No.'9VIT. lE, A IE.OP.SIT R(LIC1 TEII.,iRUC,2L DEW POINT) DE W POI NT? RIND SPEED) R INDT Sp EED? BAR.PRES.2 SKY RH WI ND DIR..
6.205 0.010 0.001 5.0a 5,094 5.757 5.466 4.923 0.101 5.0

10 o11 N No.IL' M."3 .,14 No-It' H..16 Ho.17

ULK AT TEM AC IR 0 NC) AC VUL AGE MANUAL FLAG Z080 REF. SPARE A SPARE B VOLT.REEDb
3.500 3.6 95 2.504 0 .101 0. 001 0 .0 1 0 . 01a 6.2 05

- DIGITAL CHANNEL RAW DATA (ATERACE): ESCARPMENT DATA, TIELD CALIBRATION AND WIND SPEED ESCARPMENT CORRECTIONS:

No-) N-.2 UPWIND NEAR UPWIND LAND SPIECAIL DP2FCoL WTHECAL WSIE-C 45210C

A IN TERF.I AIMR T)MP.2 H EIGHT/LENG TH PATH (M ete rs (Volits) (Volts) (Volts') (C oef f) (Coe ff.)
14)1 12?3069l 14,') 123905 0.199 68 -0.0 09 0. 000 0.,000 0 .9 92' 0.9 49

- SYT.TEH HOUSEKEEPING PRAHETERS TRANSLATELD INTO ENGINEERING UNITS:

MAN4UAL ELAG ERRIIH COUNT DATAsHATE VGLT.RFT.IES VYLY.OET.DEV ZERO REE DES AC VOLTEFLUX ACFERQFOLUX AC VOLTAG;E AC EREQUENCY
(N os-can (Noasca ns) (No. cans) A)No.),105Y1 B)No,).IISV) (No.>.112?V) (HollYV) (No.01Hz) I VAC) (HO)
S a 1980 0 0 a 0 0 1 15.10 59.69

o I(0oFRVED MICROMETEDROLOGICAI PARAMETERS (INCLUDING THE ABOVE CA).. AND ESCARPMENT CORRECTIONS) TRANSLATED INTO ENGINEERING UNITS;

AIR TEMP.) WIND SPEEDI DEW POINT) TEMP.STNUC.I RIND DIR. BAR.PR1ES.1 SOT RAD. BULK IT TEMP MEAN AIR TEMP

I~~elsoos)~~~ (~trsc Celos (Kel.oM-2/13 I 'eoTrc (Holloar )Wo,/o2( Cesu) Reun
12 .3U17 11.18 10.03 NO DATA 32. 11)3.73 _2.9 1I 1.5 8.0

AIR TEME.2 WIND SPEED21 DEW. POINT? TESYS TRUC. I TIDE TABLE BAN.PRES.2
ICelsoo Iile.ter'/-ecI (Celsoos. ) el.M-2/3 (H e ter MDLI (Millibar)
12.391 10.16 1U. 04 NO DATA 0.22 1 0114.8a3

o ALCU) ATIED TICROMETEORUL002CAL PARAMETERS:

HEIGHT, )L POT.TEMP.1 VIR.TEMP.1 V.PIJT.TEMP.1 ABS.HUMID.l EL .U..ID. SPEC.HUMID.) VAPPRES.1 SOVAPPRES.) RET.INDEX/I

(Meers (C esos u C elsos) uClsos (Kq/nT) (Percent) (Rg/Oq( (NoIllloor I) (Nollblor)I (o~l ,N-2/3)
IRIS1 12.487 ' 13.623 13.1003 9.341E- 03 8 5.9 9 7 .584E-103 12.30 a 154.30 NCDATA

HEIGHT, 22 PUTTEMP.2 VIN.TE.MP.2 V.UT.TEMP.2 AHS.HIIMID.2 OEL .HUMI11'D.S IYPEC.HUMID.2 VA PPRES.; Y.VP .EPRES.2 BET.IDEX 2
(MR tr, (Celsos (Celsius (Celsus Ig/tt3) (Percent (Kg/OS) INMIlDbr a l ~r) b RIo23
9 .20 1 2 .481 1 3 .719 1 3 .798 Y .35L2E 03 H5S.56 7.SBSE-13 12.324 14.01[] NO DA TR

- CONTINUED BELOW

PRINT DATE: I1 JUN 1980RUNNUMBER: 790955101 MAR INE YURFACE L AYER DA TA SAMPLING RATE (ALL CHANNELS): 6/Hon
START TIME: 5:11i30 PYT HOEL MIGROMETEONOLGY DATA A VER AGING P ERIO D: 30 Mon
START DATE: 5 Mop 1979 (DAT 125) SAN NICOLAS ISLAND, CAL NOMENCLATURE:; IUPPENR LEVEL, D1OWEN LEVEL

o PROFILE CALCULATIONS BASED ON ABOVE OBSERVED AND CALCULATED VALUES (BUSINGER,1973(:

ELUX PARAMETERS PROFIL E SLOPES
STABILITY (-.Up, - DOWN) SCALING PARAMETERS PARTIAL DERIVATIVES I_ INCR.RITH HEIGHT)

GRDRCADSNNME MNU LR FRICTION VELOCITY GENERAL TORN:DN/D2- GENERAL TORN: NScOE

(n-SaS,,-UnsnabIn) Nnt/.2) Ieners/sec) I tl-N2(1/(LnI2I/22O 1)Lnll-PSI)-(LZ2- P"'lf/
-0.003 AT MN -3.59E-01 S394E-SI 21. 22)l1/I1 1NIN2

GEOMETRIC MEAN HEIGHT HUMIDITY FLUX SCALING SPEC.HUND. N-WINGD SPIED IN/set) N-WIND SPEYD(/sc
(Meter) GMHz)21o22(l/2 lKg/se _ 2) (9/841 .ECGT (Meters) Z=HEIGHT (N) SertAuo
12.99 4.2 -05 -6.3 1 E-05 DRS'/D2 lODE-Il PSI PSII1

I'S SLOPE- 7.42E-01
2 /L AT OH LANTREAT FLUX
-0. 004 )Wltts/ m2) SCALING POT. TEMP. NSE.LMDT (Kg/Rg) N SECHUMDIY (Kg/Kg)

I.R4E RD2 (Reloon) ZOFIGHT (Meters) OEIGMI () Vert~o
2/L AT 10 METERS -6.3 1 E-03 DSIH/DZ. -91.92E-06 PSI.PS12
-1. 003 SEN .HEAT FLUXJI 

I) SLODPE -O5 6E 03
Z/L AT 21 4,25E 00 KOUGHNERS LENGTH N=PO).TEMP.)(eloon( N=POTTEMP (.(Reon
-0. 002, (M I .ler0s) 2"HEIONT (Meter) 2-HEIGHT (M) Vert.A-o

SKY AND SOLAR HEAT FLUX 6.200E-04 DPT/D2 -R,92E-04 P00-PSI
2/L AT 72 (Wtts/oT) PYXS )LOPE= -8.T56E 01

0.3 -ZNE0
DRAG CE. AT II METERS N4=-LTENP.SYRUC.UKsN-ZL13)

MORIN-OB(IRROV LENGTH TTAL HEAT HUDGET PLUS X )lsoenssIn.es_' Z=HE IGHT (N) er V. oos A
(ters), )N.tt"/12) .2.7991. 03 P SI .NONE

-3,343E 03 0,72E 0l CT12 SLOP E-RI0 1() I

PSll AT 21. 8.020077 ""WEN RATIO1)

PS ll AT 122 0.-0I111 (M.n oIt

PS512 AT, LI- 0),02129 1.041
P812 AT Z;- 0 .0061 36

" UENERAL CONSTANTS: MISCELLANIOU0

VON KARMAN GRAVITATION PROFILE PROFILE U)0 BULK):ONSTANT ACCELEIRATION. TUR.PRANDYI TUIR.SCHMIDT REM. NEAT MOI 1STURE AIR DENSITY
(oono'ts) i (.1/sc 2) NUMBDER NUMBE RNIT.IIA ;FC[OFKF TRANRECOEK . Kg/t.t)

0. 999 0.4 8.4 0.910 1.3!F1-03 1 12321

- GLEFRAL NOTES, FIR SPECIFIC NEAT

ACO vO licoto eoceded *or enoeet oP Profole Slope .. d/er P-rt-1 D!,otoe 1l"ral /Q Iel.)

SHI-0H2 0+/-/.01E-3 Rq/Rg, WATER EAT HEAT YAP
PT KI-PTK2 / .018 K. (Ilca41 / Kg)

.3.9033E 05

" TY~INSO~ S ON HOOXT PAGE 260



RUN NUMBER: 7905115050 0 MA RINE SURFACE LAYER PRINT DATE: It JUN 1980
STIART TINME: 5:10:31 PST NR L M I CROMETEOROLOGY DA TA SAMPLINGC RATE CALL CHANNELD): 6/Moo
ST ART TATE: 5 M.sy 1979 (DAY 125) SAN N ICO LAS ISL AN D, CAL DATA AVERAGIN G PER IOD: 30 M

"ESTIMtAIES MICRT)MEIFUSOLIGICAL PARAHETERS AT TEN MEYERS:

AI (EMP. WIND SPEED, DIEW PINT TEMP TRUC., ARPR'ESr. RULK WY TEMP AIRWE TEMP POT-WTnTEMP VIR-WTTEMP V.POT-WT TEMP
(Celsius)~( (M1rsc) (Clul )e.,M_2/3) (M illubrl lsu ((Keusn _RDun AKev:n (KIvio)

IC2 380 10,27 10.04 NO DATA LO014.73 13.155 -0.775 -1, 677 0. 543 0.6 4,

HEIGH,1T PSYT.EMP. VIRTSEMP. V.POYYEMP. ABS.HUMID. RLL',.UMD. SPEC HUMID. VAPiPRES. SVAPPRES. REF,1NDET

(MRot0r_) (Celsius) (CelI Ius) (Cel sius (Kg/n3) (Percen) (Kg/Kg) )MiDiubrs (Millibars) (RRIlmM-2/3)
T LO 12.478 13.698 13.796 9 .351E-03 85.61 7 .58SF-Il 12.322 1 4,394 No DATA

" At' XPPUDYNAMIL CA) LULATIONS RAGED ON ARGUE ESTIRAYED VALUES NY TEN MEYERS (ERIEHE ET AL,1975(:

INFFRRED FLUX PARAMET ERS INFERRED INEERRED MEAN VERTICAL

STARILITY (+.=UP,-=DOWN( SCALING PARAMEYERS VELOCIT Y COVARIANCE MISCELLANEOUS

GEAD.S)CHANISOH NUMBER MOMENYUM FLUX FRICTION VELOCITY WITH LUNG. VELOCITY AIR DENSITY
)u-Stable, - U-stb,, (Nt/oX) )P.etr/._c (Meterl/sec( 2)E1q/. -)
-U.023 AT CR8H -1,7cE-SI 3'714E-01 -I.379E-II 1,23214

GEOIMETRIC MEAN HEIGHT HUMIDITY FLUX SCALING SPEC.HUMID. WITH ABS. HUMIDITY AIR SPECIFIC HEAT
(Meter) GM1H=(ZI*Z2)1/2 (K g/se o2) Kg/Kg) (Mete r Rg /se c It3)1 (TuM../Kq KRa1.
1;!.99 SHBOE-OS -6.289E-05 2.878E-I05 2. 4164E 02

2/( AT URN (AHAT FLUX SCALING POT TEMP. WITH POT.TEMPEPATURF WATER LAY.HEAT YAP.
-0. 029 (Wa'ts/"X) (KelvIn) (Me ter Kel./secd (IT "al./Rg(

ZIL AT 10 METERS
0. 022 )IN.HEAT FLUX ROUllGHNESS LENGTH VAP.PRES.AT WY LEVEL

(Watts/o2( (Meters ) (MillIb a r)I
MONIN-OBUKNOV LENGTH 1,IS5E 0I I. 727E-04 15.161

-4.447E 02 SKY AND SOLAR HEAT FLUX BRAG COEF.AT 10 METERS ARS.HUMTD.AT WT LEVEL
(ats/MY?) )DuRM_ 'ionls (Eg/o31I

-2.09E 01 I3IOBE-03 l.147E-02

TOTAL HEAT BUDGET FLUX BAR.PRES.AT WY LEVEL
(W . ts/ .2) (Millibar)I
6.D07E 01 10115'.9 3

BOWEN RATIO
(nount)
0,147

MEOA5VSEMfNT ERROR ANALYSIS OF PARAMETERS LISTED IN PERCENT MEAN ERROR AS COMPUTED FROM CONSTITUENT REASUMEMENT ACCURACIS
(OJP SOW ARE PROFILE ERROR VALUES AND BOYTOM ROW A RE BULK AERODYNAM IC E RR OR VALUES . ALL VALULES AR E APPRO I MATE AND ARE "o-'

CRAD-RICH. Z/L MOMENTUM LAT.HEAT SEN.HEAT SK Y RAT. TOTAL HEAT BOWEN FRICTION SCL.SPEC SELPOT. ROUGH. DRAG
NO.80 CR8 A) 1DMn FLUX ELUX PLUS FL UX FLU X R ATIO0 VE LOCI Ty HUMIDITY TEMP. L ENGTH COEF.

1651 l65% 82% 149% 149% 83% 121% 298% 41% 118% 118% 61% 82%

7(% 2U4% 46% 47% 132% R% 35%Z 179% 23% 7% 155% 43% 40%

" CONTINUED BELOW

RUN NUMBEA: 7905T7,050T MARINE SURFACE LATER PRINT DATE : 11 JUN 1981
S.I" T TIME: 5:10:30 P "T NR L M ICROMETEORITOLOGY D ATA SAMPLING RATE ( ALL CHANNELS): 6/Nun
UTAH) DATE: 5 May 1979 (DAY 125) S AN NI1COLAS ISLAND, CAL, DATA AVERAGING P ERIO0D: 31 Rio

" L-07,FUU)TL F'): ILL AND BULK ACATTYNAMIC- DFRIYFD PARAMETER VALUE, WEIGHTED AS A FUNCTDON OF THE ABOVE RESPECTIVE MEASUREMENT ERRORS
WIHTEL((WEI LIMIT OF TH CORRESPONDING MEASUREMENT UNCERTAINTY INDICATED IN I 1:

FLUX PARAMETERS

STAB1ILITY <oUp,- DOWN) SCALING PARAMETERS

CRAD.RIEHAPDS0N NUMBTA' MOMENTUM FLUX ERICTI1N VELOCITY
Sn.,.oDel UstblI (Nt/ttS( Mees/sen

),Q (0.0)81A G MH -. 3S-TI l 18F-DC) 4.3OF-II leUF1-U)

iF,))YLTIC MEAN HIGIHT HUMIDTY F LUX SCALING SPEC.HSMID.
(Meter') GMHH-4(ZICZC(12 (Sq/sec MX2) (Kg/Kg )
12.79 3.19E-SS IRUOE-ISI -6.311F_5I% 13.TF-l5l

ZIL A) CRY LAf.HEAT FLUX SCALING POT.TEMP.
-T.IS Itol 'Wats/"S (KeIuin)

7.89E S1 IEOIIICl -l1YIS E-02 12.IE-521
1iL A[ 10 METERS
(.11aI2Z t 021 SEN.HEAT FLUX ROUGHNESS LENGTH

(WaIts/nM2 (MIeters
RUNIH-TBUEHOY LENGTH 7 .5SF SI lYTOEcII0 3.SSIF7-14 16.IR-051

0.544E n1/ SKY AND SOLAR HFAT FLUX DRAG COLF.AT 10 ME T ERS

-?,09E 01 21 SEc.OlI 1 .7981 c)u 14.IE-041

TOTAL HEAT B((OGET FLUX

6.6/F 01 13.OE+III

HOWE N RATI10
Inn units)

D 117 10U.081

DItFEREN(UF PEITWEEN THE PROF ILE AND RU) R AERODYNAMIC DERIVED PARAMETER VALUES AS COMPUTED VIA THE STANDARD DEVIATION FROM EITHER TSF
A 1o VE WEIGHTLED COMPOSITE VALUE OR MEASUREMENT UNMCERTAINTY VALUE (WHICH EVER ABSOLUTE VALUE IS LARGER). ALL VALUES ARE
t ISTED IN PERCENT DIFFEREFNCE AND ARE i40r-:

GRAS.RICHi. i/L MOMENTUM IAI.HFAY SEN.HEAT SRY RAT. TOTAL HEAl BOWE N FRICTION SCL.SPEC SCL.POT. ROUGH. DRAG
NO AT I.RH AT (OR PELUX FV FLUX FLUX P i I LUS RATI0 V EL OCI HUMIITY TEMP. LENIH L: OF

"I x 49% 41% 2.4% I% OIL 23% 5)1% 20% Ox 41% 63% NAG.

0IL"S OF "ADA al" 261



MARINE SURFACE LAYER MICROMEToROIOGICAL EXPERIMENT

NAVAL RESEARCH LAVUSAIORY

ATMOSPHERIC PHYSICS WANCH

MARINE AIMUSPHFRIC R SEARIH STATION
SAN NICOLAS ISLAND, CALIFORNIA

. . . . MICROMETLOROLOGICAL DATA CO

RUN NUMBER: 7905050530 PRINT DATE: Ii IUN 1980
START TIME: 5:40:50 P([ DATA SAMPLING RAIE IALL CHANNI(LS) 6/Rin
END TIME: 6:10:50 PST DATA AVERAGING PERIOD. 35 M)O
START DATE: 5 May 1979 (DAY 125) NOMENCLATURE: I)PPER LEVEI. 2LOWER LEVEL

" ANALOG CHANNEL RAW DATA (AVERAGE VDC):

NO.00 NO.01 No.02 N.03 No.04 No.05 No.06 No.07 No.0' N. U9

VOLT.REF.A TEHP.STUC. TEMP.STRUC.2 DEW P0NTI DEW POINT2 WIND SPEEDI WIND SPEED -AR.PRES.7 6KV RAI. MIN DIR
6.205 0.000 0.001 5.079 5.087 5.870 .554 4.946 V.768 5.316

No.l No.1l No.12 No 13 No.J4 No.1,. No16 No.)7
SULK WE TEMP AC FREQUENCY AC VOLTAGE MANUAL FLAT ZERO REF. SPARF A SPARE S VOL.T.REF.L
3.494 3.862 2.505 0.001 0.001 0.001 V0 I 6.2(4

* DIGITAL CHANNEL RAW DATA (AVERAGE): ESCARPMENT DATA, FIELD CA IFRAtION AND WIND SPEED ESCARPMENT LORRECTIUN.

No." No.2 UPWIND NEAR UPWIND IAND LPIFCAI P-FECAL WTI'CAL WSIE C WS/EL
AIR TEMP.1 AIR TEMP.2 HEIGHT/LENGTH PATH(Metes(. (Volts) (Volts LIoVtsL (Coet. e (coeIf
1411 124056 1421 124768 0.199 70 -L).009 U.0 0.000 .992 0.94"

o SYSTEM HOUSEKEEPING PARAMETERS TRANSLATED INTO ENGINEERING UNITS:

MANUAL FLAG ERROR COUoL DATA VASE VOLT.REF.DEV VOLT .REF.DEV ZERO REP DLV AC VOLT.FLUX AC FRFU.FLUX AC V OLTAGE AC FREQkJENEY
-Noscans) (Noscan-) (Nosrans) A(No...005V) FINo.L).005V) (No,).(0V) ( .)5I( (NoL)IHiV (NV A (o)

0 IRS 5 0 0 0 0 1)5.0 59.86

o OSSERVED MICROMETEOROLOGICAt PARAMFTERS (INLIUDING THE ABOVE CAL. AND ESCARPMENT CORRECTIONS) TRANSLATED INTO ENCINEERING UNITS:

AIR TEMP.I WIND SPEEDI DEW POINTI ILP.STRUC.I WIND DIR. SAR.PRES, SKY RAV. LILK iT LMP IALN AIR IMP
(Celsius) (Meter/sc) (Celsis) (KeI.IM-2/3) (Deo.True) (Millibar) Wt/btW ) LCHI s:u) 'el.in)
12.406 11.79 10,01 NO DATA 375.7 1014.09 -1.071 c2 13.149 2V5.6oi

AIR TEMP.? WIND SPEFD2 DEW POINT2 TEOP.51RUC.? TIDE TAELE IAR.PRES.2

LCelsous) (Meter/seK) (Celso.s) (KeI.M-21/3) (MeIer MSL) (Millibar)
12.477 10.32 10.00 NO DATA 018 1015.19

* CALCULATED MICROMETE)ROLOGICAL PARAMETERS:

HEIGHT, 1 POI.TEMP.I VIR,TEMP.I V.PUT.TEMP.1 ABS.HUMID.1 REL.HLMIDI SPEC.HUMID.I VAP.PRES.I 3.VAP.PRES.I REF.INDEX I
(Meters) (Celsius) (Celsius) (Celsius) (Kg/n3) (Percent) (Kg/Kg) (Mollibat) (Mllhar) 010 Kel.M ?/3)
IR.35 12.585 13.370 13,900 9 0326E-03 85.30 7.573-03 12 290 14.409 NO DATA

HEIGHT, Z2 POTTEMP.J VIR.IP.2 V.PLIT.1EMP. AbSHOMID.2 REL.HUMID.2 SPEC.HUMID.2 VAPPRS..; S.VAPPRES.P REFINDEX /i
(Meters) aesiosL (Cels4us) (CelsLus) (Kq/el) (Percent) (Kg/Kg) (Mllibr) (MIlibar) (KeI.oM-2/3)
9.270 1.67 13.791 13.8M 9.3)F-03 8403 7..67E-03 (2.294 14.492 NO DATA

o CONTINUED BELOW

PRINT DATE: 11 JUN 198
RUN NIJMPFR: 7905050530 MARINE SURFACI (ATER DAA f AMPLING RAIE (ALL CHANNELS): 6/Moo
START TIME: 5:40:50 PST NRL MICROMCTEOROLOGY DATA AVERAGING PERIOD: 30 Mi
START DATE: 5 May 1979 (DAY 1;,) SAN NICOLAS (SLAND, CAL NOMENCLATURE: I=UPPER LEVEL, 2'LOWER LEVEL

o PROFILE CALCUIATIONS EASED ON ABOVE OBSERVED AND CALCULATED VALUES (BUSINGER,1973:

FLUX PARAMETERS PROF ILE SLUiPES
STABIITY (. UP,-=DOWN) SCALING PARAMETERS PARTIAL DERIVATIVES (o=INCR.WITH HEIGHT)

GRAD.RICHARDSON NUMSFR MOMENTUM FIUX FRICTION VELOCITY GENERAL FORM:DN/DZ= GENERAL FORM: ASLOPEC
(.o=tIbDe,--OosiaAle) )Ntlo2) (eters/tec) [I(NI-N2)I/ILe(Z1/Z2). I(LZI-PSI)-(LOZ2-P;I)1/
O0O AT CH -3,62E-01 .423F-01 (Z Z2)1/21 ENI-NRI

GEOMETRIC MEAN HEIGHT HIIMIDIIY FLUX SCALING SPEC.HUMD. N=WIND SPEED (0/sec) N=WIND SPEED (N/seL)
(Meter) GMH=(210Z2T1/? (Kg/eC2 (kg/Kg) Z-HEIGHT (Meters) Z=HEIGH (M) VertAxs
12.99 3.97E-0b 5.945E-05 DWS/DZ l.IRE-01 PSI=PSII

WS SLOPF= 7,38E-01
Z/L AT OAR LATHEAT FLUX
0.008 (Watts/eS) SEALING POT. TEMP. N=SPEC,HURIDIIY (Kg/Kg) N=SPEC.HUMIDITY (Kg/Kg)

9.SF OI (Kelvtno ZHETGHT (Metrs) ZHFIGNI (M) Vert.tos
Z/L At 10 METERS 1,369E-02 DSH/DZ= -. 97E-06 PSI=PSI2
0.006 SE NHERT ELS.I SH SLOPE= -9.09F 03

Z/L AT Z -9.25E 00 ROUGHNESS LENGTH N=POT.TEMP.(Kelvn) N-POT.TERPMKeloio)
0.0)? (etesr) 7=HEIGHT (Meters) 7.HEIGHT (0I VertAXIs

SKY AND SOLAR HEAT FLUX 6.308K-04 DPT/DZ= 2.05E-03 PSI=PSI2
Z/L AT 22 (Watts/e7) PTK SLOPE

= 
3.95E 01

0.0a 06 I. 07E 02
DRAG COEF. AT I0 METERS NLTEMP.STRUC.(KM-2/3)

MONIN-OBUKHOV LENGTH TOTA HEAT PUDGFT FLUX (DHensioless( ZOHEIGHT (M) VertAs
(Meters) I W 't _71e 2) PSI-NONE
1.575E 03 -T.82E I CT2 SLOPE-NO DATA

PSll AT Z1= -0.854772 BOWEN RATIO
PSIl AT Z" -0.027461 (n U.tos)
PSI2 AT 21= -0.074017 -0,094
PI 1 AT L2- 0.037109

* GENERAL CONSTANIS: MISCELLANEOUS

VON KARMAN GRAVITATION PROFILE PROFILE SULK BULK
CONSTANt ACCELERATION TUR.PRANDTL TLR.SCMIDT RFN HEAT MOISTURE AIR DENSITY
(No _nit) (M/ser 2) NURSER NUMBER TRANSF.CF.F. TRANSFCOEF. (Kg/s3)
R.4 9.7959 0.74 0.74 0,92K-03 1.32F-03 1.2321

" GENERAL NOTES: AIR SPECIFIC HEAT
Accorac , Ilo 1 no ,reede for .asurece t of Profile Slope ted/or Partial Deriottooe. (ITCal./Kg KeI.)
Coput.t ion *iflt,t R i 0sertio f 0: ,4164E 02

SHI-SH2- .O8K-3 Kg/Kg. WATER LATHEAT VAP
(IT cal ./Kq)
5.9028L 05

" CONTINUED OP NEXT PAGE 262



RUN NUMBER: 7905050530 MARINE SURFACE LAYER PRINT DATE: It JUN 1900
START TIME: 5:40:50 PSI NRI MICROMETEOROLOGY DATA SAMPLING RATE (ALL C-HANNELS): Y/Mun
START DATE: 5 May 1979 (DAY 125) SAN NCOLAS ISLAND, CAL DATA AVERAGING PERIOD: 30 Mm

* ESTIMATED MICROMETEOROLOGICAL PARAMETER! AT TEN METERS:

AIR TEMP. WIND SPEED DEW POINT TENP.STRUC. BAR.PRES. BULK WT TEMP AIR-WT TEMP POT-WT TEMP VIR-UT TEMP U.POT-WF TEMP
(Celsius) (Meterlse)C (Celsius) (KeO.xM-2/3( (Millibar) (Celsius) (Kelvin) (Kelvin) (Kelvun) (Kelvin)

12.468 10.44 10.11 NO DATA 015.9 13.149 -O.81 -0.583 0.633 0.731

HEIGHT POTTEMP. VIR.TFMP. V.POT.TEMP. ARS.HUMID. REL.HUMID. SPEC.HUMID. VApPRE. S.VAP.PRES. REF.INDE

I a1.00 12.566 13.782 13.080 9.327E-03 84.89 7.567E-03 12.294 14.482 NO DATA

* BUtK AERODYNAMIC CALCULATIONS BASED ON ABOVE ESTIMATED VALUES AT TEN METERS (FRIEHE ET AL,1978):

INFERRED FLUX PAKAMTERS INFERRED INFERRED REAM VERTICAL
STABILITY ( aUP -DWN) SCALING PARAMETERS VELOCITY COVARIANCE MISCELLANEOUS

TRAD.RICHARDSON NUMBER MOMENTUM FLUX FRICTION VELOCITY WITH LONG. VELOCITY AIR DENSITY
(+Stable-Unstabl-) (Nt/n2) (Meters/sec) (Meter/secS) (Kg/n3)
-0.019 AT GMH -I.77E-01 3.791E-01 -1.437E-01 1.2324

GEOMETRIC MEAN HEIGHT HUMIDITY FLUX SCALING SPECHUMID, WITH ASS, HUMIDITY AIR SPECIFIC HEAT
(Meter) GMH=(ZIZ2)O/2 (Kg/sec n2) (Kg/Kg) (Meter Kg/sec m3) )ITcal./Kq K .)
12.99 .96E-05 -6.333E-05 2,959E-I5 2.4I13E IS

Z/L AT GA LATHEAT FLUX SCALING POTTEMP. WITH POT.TEMPERATURE WATER LAT.HEAT YAP.
-0.025 (Watts/n2( (Kelvin) (Meter Kel,/sec) (ITcal./K)

7.31K SI -2.004E-12 7,596E-03 5.9026E 05
Z/L AT 10 METERS
-0.019 SFN.HEAT FLUX ROUGHNESS LENGTH VAPPRESAT WT LLVEL

(Watts/M2) (Meters) (Millilar)
MONIN-OBUKHOV LENGTH 9,47E 00 1.856E-04 15.161
(Meters)
-5.227E O SKY AND SOLAR HEAT FLUX DRAG COEF.AT 10 METERS ADS.HUMID.AT WT LEVEL

(Nalts/M2) (Oumensione-s) (Kg/3)
-1.07E 02 1,319E-03 1.147E-02

TOTAL HEAT BUDGET FLUX BARPRES.AT WT LEVEL
(Wattsl/2) (MlItbar)
-2,45E 01 10t6.29

BOWEN RATIO
(no unitnO

0.130

MEASUREMENT ERROR ANA YSIS OF PARAMETERO LISTED IN PERCENT MEAN ERROR AS COMPUTED FROM CONSTITUENT MEASUREMENT ACCURACIES.
(OP REM E PROFILE ERROR VALUES AND BOTTOM ROW ARE BULK AERODYNAMIC ERROR VALUEX. ALL VALUES ARE APPROXIMATE AND ARE

GRA.RRH. O/L MOMENTUM LATHEAT SEN.HEAT SKY RAD. TOTAL HEAT BOWEN FRICTION SCL.SPEC SCL.POT. ROUGH. DRAG
NUAI URN AT IbA FLUX FLUX FLUX FLUX FLUX RATIO VELOCITY HUMIDITY TEMP. LENGTH 10EF.

106Z I(2Z 74% 1432 86% 6% 652 2292 37Z 106X 49% 57% 740

2161 Z16% 46% 472 144% 62 20% 190% 23% 70% 1672 43% 40%

CONTINUED BELOW

RUN NUMBLR: 7905050530 MARINE SURFACE LAYER PRINT DATE: 1 J JUN 1980
START TIME: 5;40:50 PST NRL MICROMETEOROLOGY DATA SAMPLING RATE (ALL TJANNFLS): 6/Min
START DATE: 5 May 1979 (DAY 1251 SAN NICOLAS ISLAND, CAL DATA AVERAGING PERIOD: 30 Mun

CO* P USIIE PROF ILE AND BUIK AFRODYNAMIC DERIVED PARAMETER VALUE WEIGHTED AS A FUNCTION OF THE ABOVE RESPECTIVE MEASUREMENT ERRORS
WITH IHE LOWER LIMIT OF THE CORRESPONDING MEASUREMENT UNCERTAINTY INDICATED IN I I:

PLOY PARAMETERS
STARIS)TY (+UP,- DOWN) SCALING PARAMETERS

CRAD.RICARDSON NUMBER MOMENTUM FLUX FRICTION VELOCITY
(c-Sle,- 1nstable) (Nt/n2) (MIeters/sec)
-0,002 10.02) AT GM -2.48E-OI 160.E-021 4.417E-01 (6,0fE-02

GEOMETRIC MEAN HEIGHT HUMIDITY FLUX SCALING SPEC,HUMID.
(Meter) GMH-(ZI-ZO)I/2 (Kg/sec "2) (K/K g)
12.99 3.21E-05 1.OE-I6) -6.179K-TO 13.E-051

ZIL AT GMH LAT.MEAT FLUX SCALING POTTEMP,
-0.003 10.021 (Watts/2) (KeIvin)

7.93E 01 12.OE+01 5.998F-03 12,OE-021
Z/L AT 10 METERS
-0.002 t0,021 SEN.HEAT FLUX ROUGHNESS LENGTH

(Walts/2) (Mete s)
MOMIN-PU8XHD LENGTH -2.24E 00 13.OE+O) 3.772F-04 [6.TE-05)
(Meters)
-4.251E 03 SKY AND SOLAR HFAT FLUX DRAG COEF.AT 10 METERS

(Watts/M2) (Meters)
-1.07E 02 (2.OfRI 1.bOl(--' 14.0F-04]

TITAL HEAT B((SGET FLUX
(Watts./V?)
-2.3E 01 3.0F01)

BOWEN RATIO
Inn units)
0,028 (0.081

* DIFERENCL BETWEEN TAF PROFILE AND BULK AFRODYNAMIC DERIVED PARAMETER VALUES AS COMPUTED VIA THE STANDARD DEVIATION (ROM IlHiN 1Mv
ABOVE WEIGHTED COMPOSITE VALUF OR MEASUREMENT UNCERTAINTY VALUE (WHICH EVER ABSOLUTE VALUE IS LARGER). ALL VALUES ARE
LISTED IN PERCENT DIFFFRENCE AND ARE "

m
or-:

GRADrRICH. Z/L MOMENTUM LATHEAT SEN,HEAT SKY RAD, TOTA. HEAT BOWEN FRICTION SCL+SPEC SCLPOT. ROUGH. DRAG
NOAT GH AT IIM FLUX FLUR FLUX FLUX FLUX RATIO VELOCITY HUMIDITY TEMP. LENGI ((EF

67% 675 38% IR% 322% 0% 122 1401 19% 3% 965 601 4-1

a lM or DATA 11w 263



MARINE SURFACE LAYERt MICROMETEOROLOGICAL EXPERIMENT

NAVAL RESEARCH LABORATORY
AIMOSPHERIC PHYSICS BRANCH

MARINE AIMOPHERCI RESEARCH STATION

SAN NICOLAS ISLAND, CALIFORNIA

. . * . MICRONEJEORLOGILAL DAA - - * A

t-4 ,(OM~cI: 29060,00U PRINT DALE: it 3UN 1960
91,4)) LIE. 1:0I PTT DATA SAMPLING RATE (ALL CHANNELS): 6/Moo
F -) LI M: -< 41: 0 Pb1 DATA AVERAGING PERIOD: 30 Mon
TAN ) T).TL: ' M4y 19,/'f (DAY 12) NOMENEIAIUREi I=UPPER LEVEL, 0-LOWER LEVEL

A:4.LUG LI(ANNI L 1ooW DA TA (AVLRAGE VDC)

T (. No.62 N.03 No.04 No.05 No,06 No.0" No.I0 No.09
'L i I bII , I (: 0.&iKUC.I 1EIP.SIRUC,2 DEW POINTI DEW POINTS WIND SPEED) WIND SPEEDS BAR.P SKY RAD. WIND DIR.

0.006 U0T I 5.12! 5.13 5.507 5. 187 4.9; 1.570 5.349

1 N. I_ No.13 No,14 No15 No.16 No,17
( , -1 169 .72 wF( WNLT A" VO (AGE MANUAL FtAG ZERO RFF. SPARE A SPARE B VOLT.REF. b

.'09 2. 'l0S ,110 1 0.0000 1 001 0.001 6.205

I' .. Tool LNHANL rAW DATA (AVERACE): ESCARPMENT DATA, FIELD CALIBRATION AND WIND SPEED ESCARPMENI CORRECTIONS:

I1 sa 2 UPWIND NEAR UPWIND LAND DPIFCAL DP7FCAL WI DFCAL WSIEC WS2EC
S1 I I'll. AIE [E L, HEIGHr/LENGTH PATH(Metes, (Volts) (Volts) (Volts) (Coeff') (Coeff.)

I4I1 .2 14 [26l (, 0.199 73 -0,009 0.000 0.000 0.992 0.949

!L ! tl :6 IJ[K.,PNC PARAMrIERS IWAN9LATFD INTO ENGINEERING UNIIS:

.79,2.0)i Al A oROIR F.C)NT DATA EAS9E V5101T.REDEV VOLT.REE.0EV ZERO REF.DEV AC VOLT.FLUX AC EREQ.FLUX AC VOLTALE AC FREQUENCY
(1,, I. 1.~ (Mcsreaos) (.0o.s6ao A)No .. O51V) P(No..).05v) (No . (.02) (No. (GUI (No .IM,) (VAC) (H)

i 165 0 0 0 0 0 115. 1 59.89

R M , tRIPCL M (LV0ILEFRULA(GICAI ARAtLIERS (INCLUDING THE ABOVE CAL. AND ESCARPMENT CORRECTIONS) TRANSLATED INTO ENGINEERING UNITS:

11L -m.I WIN SPkEEI D EW P())IN IEMP.SRLC.I WIND DIR. NAK.PRES.I IK RA1. BULK WT TEMP MEAN AIR TEMP
(:2:.:' I (M t er/sec ( (Le~slu (KI.Mxh-2/3) (De,).Tre) (Millibar) (Watt/n) (Celsios) (Keloon)
S.46 (i.O 10.29 NO DATA 326.9 1014.51 -2.19E 02 13,166 285.737

I,)1 IEM .;' WINO S/LEDl' D)1W PUINT2 IEP.STKLIC.2 TIDE TABLE BAR,PRES.2
11.0~15:15 (drier/(c )Oe(esus) (Ke1. oM-/3) (Meter NSL) INollohIrI
(2.b6 9 .69 0. 2 NO DATA 0.11 1015.61

I (.LLUI GTLL, MILCROMLEI JRLOIICAL PARAMETERS:

tIEL(Ii, 20 POTTEMRI VIKIMP.I V.POT.TEMP.! ABS.HUMID.I REI.HUMID.I SPEC.HUMID.1 VAPPRES.I S.VAP.PRES.t REF.INDEX I
M, . C ,Lelsous) (r els. s) (Celsivs) (Kg/m3) (Perceot) (Kg/Kg) (Mllobar) )Mollbar( )Ael .M-2/3)

T. 3 . (2.720 .2 3,9 14.060 9,499E-03 86.00 7.715E-03 12.525 14.550 NO DATA

Htith)I Z" POTITMP,2 VIR.IFMP.2 V.POT.TEMP.S ABS,HUID.2 REL.I)UMID.2 SPEC.HUMID.2 VAP.PRES. S.VAP.PRES.2 REF'INDEX 2
L( '"r71, -(el.,, us, (Celsoos) (Celsius) Kq/ 0 3) IPercen?) (Kg/Kg) (MMlIzbar) (Mol1bar) (KeI. oM-2/3)

. 13.943 14.033 9.40E-03 85.5 7.699E--03 12.512 14.621 NO DATA

k LTIINULI) ToLOW

PRINT DATE: 11 JUN 190
0:1:, Nt~e.Lk: 79050t;0600 MARINE IJRFACF LAYER DATA SAMPLING RATE (ALL CHANNELS); 6/Moo
7, TAIM w_ 6:11: 0 EST NRL MICROMErEOROLOCY DATA AVERAGING PERIOD: 30 Mo

9.A6I DA1: 5 Moo 1979 (DAY 1 SAN NICOLAS ISLAND, CAI NOMENCLAIORE: ILPPER LEVEL., 2bLOWER LEVEL

PI OF ZLE LCALCULATIINS E(ASLD ON AROVE OBSERVED AND CALCULATED VALUES (BUSINGER1973):

FLUX PARAMETERS PROFILE SLOPES
5TAIII ITY c+Up' _DOWN) SCALING PARAMETERS PARTIAL DERIVATIVES ()oINCR.WITH HEIGHT)

I.AAD.RICHARDSN NL11 k MOMFNtUM FLUX FRICTION VELOCITY GENERAL FORM:DN/DZ= GENERAL FORM:'N'SLOPE=
(-(ebie,--U(stebS{e (Nt/n?) (Meters/ec) I(NI-N2)I/Ln(Z1/72 ) (LZI-PSI )-(LnZ2-PSI)1/

0.0( AT GMH -3.23E-01 5. 120E-01 (Z022)1/21 (NI-N2l

(.T/ 0RIC MEAN HEIGHT HU4lDIIY PLUX SCALING SPEC.HUND. NWIND SPEED (M/set) N-WIND SPEED (R/)el
Ui, ter) GMH Z1Z?)I/ 2 (Kq/sec 2) (Kg/Kg) Z=HEIGHT (Meters) Z=HEIGN () Vert Axis
1.99 3.59E-05 -G.689E-05 DWS/DZ . I .06E-01 PSI;PSII

WS SLOPE- 7.81E-01
//L AT GMH LAT HEAT FLUX
0. 016 (WIatts/2( SCALING POT. TEMP. N-SPEC.HUMIDITY (Kq/Kg) N=SPEC.HUMIDITY (Kg/Ag)

8.,7E a1 (Kelvn) 7=HEIGHT (Pelers) Z=HEIGHT (MI Vert,A.ts
/1). AT to MIrEIS N.304E-02 DSH/DZ _ -. 92E-06 PSI=P512 -9.50E
0012? 61..HEAT FIIJX SH SLOE -E 03

I Watt./M2)

,/L A Z -1.47E 01 ROUGHNSFS LENGTH N-POT.TEMP.(KeloVn) N=POT.TEMP.)Keloin)
I1.11. (Meer.) Z=HEIGNT (Mtersl72HEIGHT TM) Vert.Axis

SKY AND SOLAR HEAT FLUX 5. bIOE-04 DPT/DY- 3.61E-03 PS IbPSI2
Z/C AT 7/ far tr/o2) PTK SLOPE= 2.35E 01
0 O11 -2. IPE 02

DRAG COEF. Al 10 METERS N-LnTEMP.STRUC.(KM-2/3)
M(,INiN-i1IUKHO I.FNGIH I0TIAL HEAT BUDGET FLUX (Dam onsiole,) Z-HEIGHT (M) Vett.Aoi
M . . (Wa /2) 2I6/ 02 PSI NONE
8.34E 02 -1.45E a2 CT2 SLOPE-NO DATA

PSIIl AT Z1: -0.10339]4 BOWEN RATIO
f9;IT AT Z2= -S.I0518I1 (no ((00.0)
('i2 AT Z= -0.139667 -0.166
pi1' AlI / 2 1 017D0 2 4

o GiNFRAL (I9N9IANfS1: MISCELLANEOUS

'I)N KARMAN GRAVITATION PROFI F PROFILE BU K BULK
((INSIANT AICKTFPATIT1N IIR.PRANDL TOR.SCHMIDT StN HEAT NOISTORE AIR DENSITY
(No lt 5( )':O NUROMfR NUMBER TRANiF.C[)EF . TRANSF.COEF, (Kg/.3)
0'.4 9.7999 .74 0.74 0.92E-03 I.32E-03 1. 2319

SOENAL No01,; AIR SPECIFIC HEAT
Aoour~c p1, tot 0 n eceeded for easureent of Profile Slope md/or Prt1a Der. tooe, (11101./Ag KIt.1
LeOm:totml~i eoeoot,d by utosertoon of: 2 4IASE 02

6HI 5H.- I/ OHf-3 Kgq/Kq. WATER LAT.HEAT YAP.
lIeCal ./Kg)
5,9112E 05

oTINUED ON NFX' PAGP 264



,RUNNUMBER. 790550600 MAIESURFACE LAYER PRINT DATE 1 JU 198E Mi

S TART DAlE: 5 Mop 1979 (DAY 125) SAN NICOLAS I SLAND , CAL DATA AVERACING PERIOD: 3D Min

ESTIMATEDS MICROMFTEOKULOGYCAL PARAMETERS AT TI N METERS:

AIR TEMP. WIND SPEED) DEW PiINT TEMPITRUC,) RARPRES., RULE WI TEMP AIR-WI TEMP P01t-WI TEP VIE-WY TEMP U.POT-WI TEMP
(Celsius) (Meter/sec ( CelIus) (Ke I.vM-2/3L (Millaber) ( Celius). (I eI_) (Klvn (eoIn)o (Ke.lviat12.599 9.76 10.26 No DATA (R15.5t 13.166 .0.568 -0.470 0,770 0.868

HEIGHT POTTIEMP, VIR.TEMP. V.POT.,TFMP. AlS.HUMID. RE) HUMIS. SPFC.NUMID. VAPPRES, SOVAPPRES. REF.INDEE
(Meters) (C.l1--) (Celsis) (Celsius) Tq/e3) (Percent (Eq/Kg) (Mplinbe) (Mullibars (Kel xM-2/3)
1 0.800 1 2.697 13.937 14.035 9.489E-103 85 .64 7.7011E-03 12.',14 1 4.61 No DATA

ROIl) AERODYNAMIC CALCUJLATIONS BASED ON ABOVE ESTIMATED VALUES AT TEN METERS PFRIEHE El AL,1978(:

INFERRED FLUX PARAMETERS INFERRED INFERREDMEAN VERTICAL

SIARI LIT Y (u.UP,-=DOWN) SCALING P ARAMETERS VELOCITY COVARIANCE MISCELLANEOUS

(.-RAD. RICHAN DSON NUMlbER MOMENTUM FLUX FRICTION VELOCITY WITH LONG. VELOCLIT AIR DENSITY
(u-Stablea -vUnTebI,) I(Na1/.2) (Metesnc (Meter2/sec2( (Kg/e3)
-0.031 AT CM -15RE-l 3 .4 85E-O01 -. 2 E-6E1 1.2323

GEOMETRIC HOAR HEIGHT HUMIDITT FL00 SCALING SPEC.HUMID. WITH ABS. HUMIDITY AlA SPECIE IC HEAT
(Meter) GMUlv)ZInZ2(I/2 (Eq/sc MV) (Eq/Kg) (Meter g/ic .3) 1(I caI./Eg Eel1.)
12.99 2,TET05' - 6 F-O% 2.58 15 24161SF 02

Z/L AT GMH LATHEAT E LUX SCA) lAG POTITEMP. WITH POTTEMPERATURE WATER LAT.HEAT YAP.
-0.02h Wtstl (Klin) (Mete Kel./-ec I)T _I/Kg)

637E -1784E-0 6.2- 3 590(E 05
ilL AT IS HElENS

-. 42 N ;HEAT FLLUX ROUGHNESS LENGTH VAFPRES.AI WY LEVEL

(W ttI/M2/ ;?I Meters) (M I ria)
H. ONON-ORURHOS LENGTH 7.7SF 00 1 .380-04 1 F.184

-4.965E I? SET AND SOLAR HEAT FLLUX DRAG COEF.AT IT METERS ABS.HUMTD.AT WI LEVEL
(W atts /c?) (DiMen- veleI-) (Kgq/ )-2.19E 5? 1 .274E-3 1.149E-0?

TOTAL HEAT BUDGET ELULX BAR.PRCS.AT WT LEVEL
T W.at/.2T (Mill iab.
-1.47E (2 101t6 .7)

BOWE NR RATIO
oe u nitY)I
S. 122

HMEASUREMENT ERROR ANALYSIS OF PARAMETERS LISTED IN PERCENT MEAN ERROR AS COMPUTED PEON CONSTITUENT MEASUREMIENT ACCURACIES.
TOP ROW ARE PRUFILE ERROR VALUES AND BOTTOM ROW ARF RULE AERODYNAMIC ERROK VALUES. At LVALUES ARE APPROXIMATE AND ARE "n--":

GRAD RICH. /L MOMENTUM LAT HERY SEN.HEAT OPT DAD. TOTAL. HEAT BOWES FRICTION SCL. SPEC SCL.POT. ROUGH. DRAG
NOA CH AT IONM F LUX FLUX FLUJX FLUX FLUTX R ATIO VELOC.ITIY HUJM I DITI TEMP. LENGTH C(JEF

84% 94% 70% 140% 65% 5% 39X 205% 35Z 105Z 30% 55% 70%

236% /36% 46% 48% 164% b% 12% 21% 23% 7(0 107% 43% 40%

CONTINUED BELOW

RUN NUARtER 79050506P10 MARINE SURFACE LAYER PRINT DATE: IL JON 1980
STARI T TM': 6:11: 0 PSY NRC MICRUMETIORTLOGY DATA SAMPLING KATE (ALL CHANNELS): 6/Man
START Y..FE: f. Moo 19 79 (DAY 1?5) SAN NICOLAS IS;LAND, CA) DATA AVERAG ING PER IOD:t 3 0 Min

cO~mp(siltF PROPILE AND BULK AERODYNAMIC DERIVED PARAMETER VAL((IF WE IGHTET AS A FUNCTION OP THE ABOVE RESPECTIVE MEASUREMENT ERRORS
AlTH THE LOWER LIMIT OP T HE CORRESPOND ING HFAS(JREMENT OHC ERTA)NTV INDICATEFD I N I 17

FLUX PARAMETERS
STARIL ITY I(.= UP,-=DOWN) SC'AL 1NG PARAMETERS

(;kAD.RI('HRRDSOR NL(ABTR MOMENTLUM FLUX F RICTIN VELOCITY

0.003 ~ ~ _ LO0LA M 2LF-I TGE-021 4.134E-Y1 L6.01E-021

).OFACMEAN H1IOH H(tD( LUX 'CALL).JN. SPEC:.HUM Tl)
Teter) GHv(i1 -)I/2 (Eq/se c2( (Kg/Kg)
(2 l.99 ~ .HH4 -T, 18,0F-116) -t2.8791 -0% (3.1)1 -TI5)

Z /L AT GMH CAI.H'AT FLUX SCAL ING. POTIMP.
Q. D04 TO.D"'I (W~mnts/n2(' T(( vin

7.01t 01 (1F-01nII 1.745F -02 "2.VE-0?l
ZiL iS) 10 METERS
0.0 .3 10.02) SLN.HEATELUX ROTUGHNE SS LEN4GTH

TWatsM? (Me ters
MUNIHO BUAHOY LENGTH O3 7F 10 (.1nl .067E-04 16E.0K-If
(Mete
3s. 48SFZ 4) Tn AlNO SOLAR HEAT FLU) RAG0 CClEF .8 10 METERS

(Wadtt../c?(I MHener.s)
-2'.191 02 L2.OE0EII t d,. it o, 14.CE-04)

TOTAL ((FAT BUDSGET FLUX
(Wa tts/c;')
-1 .471, 82 1.( 1-DI I

POWER RATIO
(no uiit-z(
025 10.081

a ("lEENtE ITCE W TH PMUFILE ANDib P(SK AERO)DYNAMIC DERIVED PARAMETER VA) ULS AS COMPUTED VIA THE STANDARD DEVIATION PROM EITHER THE
AlIVE WE tI.HTES COMPOSITE VA) OF (( ASt M5)KENT UNCER TAINTY VALU(E (WHICH IEVER ARSOLUTE VALUE IS LARGER. ALL VALUES ARE
I ISTES IN PEPLENT DIFFERENCEF AND ARE -air.:

GRAD.RICH. l/1 MOMENTU(M tATNE HAT !-ENHEAT SKY RAP. TOTAL HEAT ROWER FRICTION XCI REE TEL SIPOT. RrOGH. DRAG
NO.AT 0MM AT 1DM F U FLUX PLU FLUX 0(0 P LUSX RATIOa VE L OCITIY HUM IDITY TEMP. L ER;IH CUFF.

870 Be% 40% 20% 146% 0% 1% IRI% 21% 3% 126% 63% 43%

0END Of DATA WIN 265



MARINE SURFACE I AVERk MIC'ROM TEORITLOGICAL EXPERIMENT

"A4VAL R FSEIACHI LAI)IRATI R Y
A 1r OUPHtCRIC PHYfS ICS "RANCH

MAR INE AT MOSP HERIC RESEARCH STATION
OAR NRICOLAS ISLAND, CALIFORNIA

* A ICOETURAO "IICAL DATA Ao. o

RUN NUMBER: 79150510636 FRINT DATE: i311890

STAR T T IME; 6:41;10 PSI DATA SAMPlI 1NG RAIjL(ALLSCHANNELS): 6/MonrEND TIME: 7:11:11 PET DATA AVERAGIN PERIOD: 3D Mo
START GAT E; S My 19 79 (SAT 1251 NOMENCLATURE: I-UPPER I [YEl , 2mLOWE.R ILEVEL

0ANALOG CHANNEL RAW 88DM (AVERAGE VDCI:

No. 00 No.1 N.o1 No-03 No.04 NoDS H-.06 NO0? No.0 N^ 19
VOLT.REE.A TIMt.DRIIC.I 1LIP.STRI(C.2 DEW! PUINTI DEW.POIT WIN SPE) WNkPEDFtRAS,? LI RA. WID IR

6 .265 0.010 0.001 .-2 5.12 5./ 5.53 4.90 2.141 5.418

MoT No. "I"2 No1 N-.14 No.1 No.16 No.17
BU.L. WT TEMP AG PAPSIINCT AC VOLTAGE MANIA)t FL AGL "ERO REV. SPARE A SPAR E I VOtT .AEE.B

"1,545 3.903 i50 00 (ID 01.001 1)u , Ia 6 205

DIETITAL CHANNEL RAW DATA IAVERAGEI: ESCARPMENT DATA, FIELD CALIBRATIOTN AND WIND SPEED ESCARPMENT CDSRE'LTIINS

No" No.? UPWIND NEAR UPWIND L AND )P If CAL TP:OCAI WTIoECAL WEI l C LISSEC
AIR TEAP.I AI R TEMP.?' REIGHT/LENGIR PATrH (Mnes (Volts) (Dolts:) (Vol ts ( Cle f) .oif.)
141 1 126233 1421 126843 0i.19 9 7 7 -Q. ' .01 2.)a1 DIII0 0.992 D.M4l9

S YSTER HIIUSERREPING PARAMI TERS TRANSLATED INTO ENCINFEAINC UNITIS:

MANUAL FlI AL. ERROR (.0001 DATA EAFE VlLT REF .DEV SD) I AEP .DrV HAD )FF. ILS AL; DOLT PLUS ACFRF0.FLUA AC DULTA.L AL ,FREWIEFNCY
IN.s. ns (Nosan) (NoSIsI- ALNo.005V) Bi()No. 015V, INt>I,002V0 (No.155V) 1(N,11001 (VACI 0

o0DESERVED MICAOMETEOROLOGICAL PARAME.TERS (INCLUDING IRE ABrIVE CAI . AND ESCARPMENT GOIRECTIOIND, TAANSLATED INTO ENGINLEATN6 UNITS:

AIM TFMP.I WINS SPEEDI1 DEW POINTI TEMP.STLL!'C.I IND DIR1?. ) AB.PRD.I' SnYRAD. BULl AT 1TEMP II)6 AIR TEMP
IColSoos) "~te/r (Klsos ILoM23 (D. .Tr (Mo1llobar) ( WaT/3 2 C~os (E.1

*12.623 11.29 T0.3S NOIDATA 329?.2 1014.6B -3.00E 02 1.1.194 25.1

AIR TEMP.2 WIND SPEED? DEW POINT? TEMF.IUc.2L TIDE TABLE BAR.PREI.2

(Ce.nos (ietr/or (Cls)s ltp.oM-I2/3( (Mee MIIILl (Ml oIjar

'2 .604 10.29 1T.25 NO DATA 0.03 115.7 8

oCALCUL ATED MICRUMETEOLAOI AL PARAMETERS:

HEIGHT, 21 POT.PERP.I VIR.TEMP.I VPOT.TEMP.T ABD.HUIIID.T REL.HUMID.T SPEC.HUMID.I VAP.PRFS.I D.VAP.PRED.I RFINA;ER I
I~e~rsI I _eso (C!~:s ~ lnot )ge1 Iertentl I~/~ M ob a rI IMollobatI )AnI.TM-2/31

10.35 12.RD03 13.965" 14.1415 9.505E-D03 057 E.1-T 12.53? 14.62 NU DAT

HEIHT 72 P TEP. DMPE. VPTT/.D2 ARS HOMID.? REL HIIMID.?' SPEC.RlLMID.2 VAP .PAF S.L T.VAP-RACO.2 AEPINIFIX 2
(M ees ~ los ~~os isus IEKMgT I'e4e9) IRSMN lobr (MolIo at' (ReI oM-2/3)
9 .20 98 -1!.9E12.775 14.022 14.112 S.4A2E-1 051.09 T.64E-.3 12.0 14.699 NU DATA

oCONTINUED BELOW

PRINT DATE: 11 JUN 190RUN NUMBER: 7905050631 MARINE GUREAC I L ATER DAT SAMPLING AT A L CHNES: ,/oSTART TIME: 6:41:10 POT NR L MIC RO(METEOR)OGtO DATA AVERAGING P ER IOD: 31 R iot
S TAR T DATE: 5 mlay 1979 (SAT 12S0 SAN NICOLAS ISLAND, CAl. NOMENC LAT URE:: I>UPPF R LEVEL, 2=1 OWEN LEVEL

*PROIFILE GAI.GULATIOHS BASED ON ABOVE OBSERVED AND CALCULATED VA) LEA IBUDINUER,19731:

FLUS PARAMETT.RS, PRO) ILE SlOPES
STARTLITY '.t-UP,-DOWN) SCALING PARAMETERS PARTIAL DERIVATIVES L+I1NCA.WITR HEIGHT'

GRADIG1HARISON H(II&FR MOMFNTIM PLUS FRICTION VELOCITY GENERAL EORR:DN/DZo GENERAL FORM: 'NSLOPE=
Io=St. BIP-Ust blt INt/ 2 1 (Moeps n I ., eI(N >NI I/ILn(I2.210 ZI I l-PS (ILRnZD-P TIII/
0 .119 A T GMH -3.7 1E-01 5,492E-_01I (1. z2)1121 INI-N21I

GEOMETRIC MEAN REIGNS HUMIDITY ELDO SCALING SPEC.HURD. N:WINDHSPEEDIA/soc I N=WOND SPEED (M/se I
(Me Ier) GMH-(Z1.Io22II2 1 q/enn" IRq/q X29.ZHEIGHT INetrs) 2=HEIGHT (M) Vero.oos
12.99 .93EI - SSE-05 DUSDSb I 12E-01 PTPI

WI SLO9PE= 7.2RE-ll
Z/ L AT 6MM LAP HEAT ELUX
1.112W tltns/o2t SCALING POT. TEMP. NoSPEC.HUMIDIPT )5/ N=SPEGHUMIDITY IKq/RQI

9.?T0E aI IZevol 08TDRT , MeeTOrNI 2-HEIGHT IMF VertA .o
2/C At III METRfS 2.074E-5 DIH/DP _R.92t-06 P51=9312
0 .009 bEN;HEAT F~llS SR SLOPE 93T1E 03

L/L AT 21 -1.42E RI ROUGHNESS LENGTH NP=O 0T.TFMP.(Relo-I N-POT.TEAP.IKeIo,nt
Q. a17 IMe.ers ZoNPAGHT I(etorsl ZOHEIGHT TM) Vert.Axos

2/LAY ~SK AN2 LENGTH HET~/~i AT ELUS 6.576E-04 MTR P9/= 3.9E-3 P191

MOI-BKO EGH TOTAL HEAT BUDGET FLUX (DenZo;sI2HEIGHT (M) orI.Auos

1,067E 03 ~-2.17E IT T SOENODT

P1 At Z1= -0.SM10L5 BOWER RATIO
Isll AT Z2?2 -I,041537 loIn" on

955AT Z 1o -0119261 If.16
PSI2 AT Z2 -0.054779

" GENERAL CONSTANTS: MISCELLANEOUS

VON RARMAN tLRAVITATION PROFILE PROF IlE BIER BULK
CONSTANT ACCELERATION TUR.PRANDT I TUMSCHMIDT SEN HEAT MoI STURE AIR DENSITY
(Ho onot0 IM/sen 21 NUMBER NUMBER T RANSE.CPE. TR ANIE.COEP.K/.;
.4 9 .7959 0.7 4 0,74 .9 2E-03 l.SSE-I3 I.2 31R6

" CE NERAL NOTES) AIR SPECIFIC HEAT
Monoton y Iloaon 11nee(11d for MR.rMM f Profole Slope and/or Partial Derooatioe. (ITnal1/RR Ke..

CopttlococtdBy .. ttO f 2.416 6E D

S1LT OH?- 0/- IRE1-A Rq/Rq. WATER LAT.MEAT YAP.

5.9 0,6E (I

o CONTINUED IN REST PAGE 266



RUN NUMECR: 79050S0630 MARINE SURFATF LAYER PRINT DAL I I JUtE IVY"
STFART IMEIN: :411:10 "1S NRC MICESMETEE(ROLOCT DATIA SA ME) I N' NAI)) ALL nI AN1N(ISb: 1 II-
START DATE; 5May 1979 (DAT 125) SAN NICOLAS ISLAND, CAL DATIA AVENRiGING PERIOD: 30 Mir-

EIF1MATIED M ICRDMF TEUSLGI CAL PARAMETIERS5 AT IF IN METERS:

A IR TEMP. WIND SPEED DEW POINT TEMP.,ST RSC. EAR.PRES. BUL0K WE TEMP AIR-WJI TEMP 1. PO-WI TEMP VIR liT TEM P(111EL)
lC'"susl MpeteR/s, (Celiu.) (Re.x,M -2/3) (Millitbar') (Cels-u) (Relyin) (Kelvin) (Al" n 'Y_)n
12.617 10.41 16.:75 NO DATA 1 0115.68 13.199 -5.2 -424 I l, 14

HEIGHT PfSITEMP. VIN TEMP. V.POT.TEAP. ARS.HUMID. RELNHUMIN0. SPEC HUMID. VAP.PRET3., S. VAP ,PRES. REF.INDEX
(Meter) (Celsius) (Celsius) (Celius)I (Eq/nt3( (Percent (EKg ) <Mu)i~ illibr (.1becs( K (I.zM-2/3)
ISIS 0 1 2.7 75 ,14..= 14.113: 9.485E-01 05.17 7.690E-13 12.512 1 4.69 1 NO DATIE,

B U) R AERODYNAMIC CALCI)ATISAS FAXED OR ABOVE ESTIMATED VALUFS AT TEN MEYERS (FRIEHE ET AL,197R(:

INFERRED FlUX PARAMETIERS INFERRED INFFRRED MEAN VERT ICAL
STABEILITY I n=UP,- .DWN) SCALING PARAMETERS VELDC ITTI COVARI ANCE MISCELLANEOUS

CRAD.RICHARDYGA NUIMBER MOMFATUM FLUX FRICTION VELOCITY WIHLOG VELOTITY AIR DENSITY
+ Stable,-UnstaRe lNt/2 (Rtr/sc (Mtr/eSE/

*0.16 AT CNN -1.76E-1 3.77E--42El 
1322

GESMET RIC MEAN HEIGHT HUJMIDITY FLUX SC.A(.ING SPEC.HUNID. WITH.ARK, HUMIDITY AIR SPECIF IC HEAT
(Metelr)I CMHv(7 1e22(I/2 IKq/sec t? (E/q Mtr qscm3 Ica/E Re).

12.7 29-IS -5.99S-I 2.791-05 2.4166E ID

Z/L AT GM LAYNHFAT FLUX SCALING POTTEMP. WITH PUTTEMPERATURE WATER LATMHEAT SAP.
-0. 020 Wtt/2 (ReIn))) (Mte ED/sec (ITc./(

6.90E UT1 -. 6 3E-2 6.057E- a3 5.95014E I5
Z/L AT 1U METERS
-0.11tF T'N.EAT FLUIX ROUGHNESS LENGTH VAP PRES.AT WT LEVEL

(Watts/ n2( IMeters) (Nullb ian
MONIN-ODIUEHOV LENGTH 7.5F I"' 3A5E-04 15.219
Meters)YANOOAI 

EE-6.49SF 0? RTAD DOAHEAT FLUX DRAG CIEF.AT II METERS AI)S.NUMID.AT WILEL
(Wan tn/cU2) IDit nssnessI (Eq/MY)
3. 0lE 1 2 1.317E-03 1 152E-Ol

TOTAL HE AT BUDGEY FLUXS NAR.PNES.AI WT I FUEL
(Watts/.t2) (huilIba r
-2,23E 02 11116.81))

EIWEN NATIO

"MEAS;UREMENT ERROR ANALYXIS XE PARAMETERS LISTED IN PERCENT MEAN ERROR AS COMPUTED) FROM CONSTITUENT MEAS(AYEMLtT A) L:CILS
TSP ROW ARE PROFEILE ERROR VALUES AND POTEVNT ROW ARE RUlE AERODYNAMIC ERROR VALUES. ALL VAL.UES ARE APPRYVIMt AND ART

GRAD.RICA. Z/L MOMENTUM LAT.HERY SENNHEAT TR Y END. TOTALXHEAT RIWEN FE ICTIIS S~C.SPE[ SC. POT RU.)))') OPA(

NONET GAN AT ION E LSE FLUX FLUX FLUX FtI() RATIO VELUCITY HUMISIT T IEM P LLMG)Ii F, IFE

s 965 70% 140% 68% 5%. 335 2095 35X lO05% 33% 55 7(

245X 24B% 46% 48Z 1765 f,% 1115 Z!24% 231 7)2 )" YT 4YU 452

" LEINTINUEX, BELOW

RUN NUMFR: 7905050630 MARINE SURFACE LATER PRINT DATE: IT JUN l9XI
STAllI TI ME: 6:4), :10 PSI NRL MIFROMETEUROLOCT DATA SAnELIRI, RATE , A'L fT(IAN6) "5 'M"':
STARE DATE: 5 May 1979 TINY 1291 S AN N ICULAD ISLAND, CR1 DATA AVE RAG ING P ERIUD: 30 Mi-

* (OPST PNXEI.F AND NV) K AENSITNAMI: DERIVES PARAMETER VALUJE WEIGHTEIT AS A YFJNCTTON OF THE AFOUL Ru SPE CTIS) NIALURLr:(Nl ENSUORe
WITH THE LOWER LIMIT OE THY CORESPONINE M(ASUHREMLNT UNCERTAINTX INDICATED IN 1I1

FLUX PARAMETERS
STADIITTY _ sP,-=DOWN( SEALING PARAMETERS

(RAD 'RICHARISON NI(MDCR MOMEINTUM FLiUU FRIJCTION VELOCITY

1.12 1.121 ATG HN -25SF-I (VIE-I?) 4.45F- 01 E-S

GE.OMETRIC MEAN HEIGHT HU(MIDITY FLUX SCAINGF, SPF.C.HUM 11).

12.99 3.O-61NT-R -M9ITE-I 1 5 3.11 In)

Z/L AT GEM LAT HERY ELUX SEALING POT.TEMP.
0.0103 to0.121 'Wa'lts/ SI (K.1,tn0

7.61E IT 12D5I ' .15(5 102 t2.IBE-lE4
Z/C AT ID METERS
0. a12 IT.107) SEN.HEAC FLUX REUONES% LENGTH

( Wa.t Is/ 'W ( Meners
1' ONIN-ODUEHOX LENGTH -8.12F IT I3.lEnl0l 3.911L104 I6CIE-OI)

(Meters)
4.ISE 03SAXAND 90U)AR NEIAT ELUA DRAG CITLEAt IMTR

(Wat ts/cm M~etrs
-3.0SF~~~ 028'IS .4 (4.' I 1F-041

T(ITAL ((EAT IIGET FLVX
(We +sc

-2. 21, 02 13. 1)l

BOWEN RATIO

-0.023 (SoW)3

D DIf FERENCE BE TWEE N THE PROF I IE AND PI( ItR A R ODTNAMI1I: DE R IVE D PARAME TIQ VA) lik' AS CTNEU TID V IA IN LoSTIANDAR D DE ITI (ON (II El T A I T).1 1H
AP F WEIGHTED COMPOSIT 51 IIE MAIIFMRNT UNCERTAINTY VALIIE (WHICH EVER ANSIE ((I VAL(IC IS I ARCER I. ALL VAIL)I S ARE

ITE 1 IN PERCE NT DIFERENCE AND AR E"tr:

vEND RICOI. 1/' MOMERNTIM LAT. MEAT SEN.HEAT SRY END TOTAl NEAT hOnls E RICT ION SC) SE) C[ SE)Po EXT. , HT:: vI".
NO.WAI EMH AT IEM Fl I((0 Flu UT Eli FLV FLFx -UX RIO t nE) CITT HUIM IIT I 0C 15G I E , IFN.11

67% 68t 39% 21% 146% 13% 25 lAYS% /0% 2X FITI lil

go wI N 14 oem26



MARINE SURFACE LAYER MICRDMETEOROOICA. EXPERIMENT

NAVAL RES;EARCH4 LABORATORY
ATM OSPHELLRIC P HY SICS BRANCN

MARINE ATRMTTTPPFRTC NELSFANCH STATION
SAN NICOLAS ISLAND, CAL I FORNIA

M I *MCR ORFEOEROL USICAL DATA

VNON NUMbloR. 7900050/LI PRINT DATE: IT JUN 1981
STRTTIE /1 0P' DATA SAMPIN RATE TL LCHANNELLT: 6/ion

60 TM: :420 P!T DATA AVERAGDOC PERIOD; 30 RoM
TART I(TATE; May 1979 (VAT 1, N NOMENCLATIU1RE; 1HIPPER LEVEL , 2-LOOJER LEVEL

)'N., OL COLANNL PAW DATA (AOL-PACE VO(T:

N, LI N,~ No02 No0 No.14 No.-1 N.7 NoR No .09
30: 1 POE .A (PoT' SSOILT>J(:.I IEOP .LRLTC, 2 DE PUINT I DWPINT? WIND OPEEDI WN PE? BNRS? SPRE IDDN
2,I5 0.000c 0.01 5,152 5.1 1 5.699 5.372 4.992 2.926 54.3

No. T N,, 11 No? N-.1
3  

11-.14 No. 15 No .16 No.17
bI,, WI Ia (Lm. To. V TPLUtNCT At Vol T ACO MANUAL FLAG 2(F0R RF. SPARE A SPARE B VSLT.REF.B1
,.2 1SOS? 6' 2.511 ILIII U. 0, 0 IDS 0 . 0 1 &.2 05

OL) It AL LOLANNFL RAW' DATA TAAF :L FOCARMONT DATA, FIELD CALIBRATION AND RIND SPEED ESCARPMENT LORRECTIONS;

NI. N'. UPWIND NEAR UPWIND LAND SPIFCAL OP;'ITL WTEOFCAL ASLEC WS2EC
-o1 TETIP.I AL T Er/ Pi HI CHT/oENG IH FATOLMiXLTols (Vo0 itT (VolIeL S LofEf (CXCff.,

14 1 196586 14.1 1277 0.199 Ifl -0 .009 0. 000 0.100L 0.9 0.94Y

'ii, HIIPLISOLP VINC PARAME TOPSZ TWANO; ATED INTO ENGINEPRING (LOOTS;

09901 HAG FkUR C.LTLNT DATA L'A'+ 001 REF .55 Vol tREE .0EV ZENS 0FF .0EV AC VOLT FLULV AL PRES FLAX A C OTTACT ALC FNESUENC'
No (Nno o n .)oL (NO.SDOL1 ALNoT).XLULV ,' BoT..I5U (NO0.002V) LNo.L5V) TIN I L O (VAC To

S TOO 0 Ti I I S 115. 9 .66

O TL. .TVEO MICRTLMETEL)ROLTGICSL PARAM0ETERS (INCLUDING THE ABOVE CAT.. AND ESCARPMENT CORRECTIONPS) TRANSLATED INTO ENGINEERING UNITS;

II LINP.L WTND SOFEETI DEW P1 1 TFMP.'oTOTTCII.T WIND DIN. EOAN.PRES.I LILT NAD. BULK S1T TEMP MEAN.AIR11 TEMP
Cn000usL (Me. .r/seeL (CeloT~ LIXoM-2/3L (Do q.TuL (M 1l]1bji) TWa-it/n2L (CeI ous) I'lloI
(2.609 10,96 10l.44 NO DATA 3 28.7 1014.79 -4.18E TO 13.230 8.5

0(0 TEML'.2 STOD SPEED? DEWI POINT? TEMP.STPOC.2 SIDE "SABLE) BAR PRES.2

TL'oL (MeIr/Cn ( Xesos L~I M-2/3) (Meteor ROLL Mollho
12,72/ 9.99 10.39 NIL DATA 011 15.89

x LOOLCJI ATED MICRLTLETLTTROLDT;TCAL P'ARAMETERS;

no.LoHT, 1I PXT.TE9L'.1 UIR.TPMP.1 V.PUT.,TEMP.I ABS,OHUMID. I REL.RUMID.I SPEC.RUMID.I VAP.PRES I S.VAP.PRES.I REF.INDEL I
.Ioor'L o i S)s I~esoosL) (CelsooIT Kq/n3L _i nrco-tI LKQ/KqLI LMoillobarL (Molliboi LK I.oxM-2/3L
I0. 35 C.2.138 14.014 14.193 9.5?9E-3 86 S36 7 .79 7E-03 12.66 1 4l66D NO0 DATA

LU.1:7' T'TEOL'. V IR11.TIIIY.7 O.PST.TEMP7 ABSI.OUMTD.2 NFL .HUMID.? SPEC.HUMID 2 UAP.PNEY.L' S .VAP .ES.2 REFINDEX1 2
(M (C I "'rIL L(nlIoIi '~~Ls Le ss ' LKq/ m3L LPnrcennI TKg/EqL0 Mllib1 (M ,LIoIorL I~o~r LKel..oM-2/3)
9 2 f) 12.917 14.0'7 14. 167 9.',70E-T3 05.65 7.767E-3 12.627 14,742 NO DATA

oLTLN(INLL, PvL W

PRINT DATE; TI iOJN 190PUN NLLM~tLLR 7Y0150',0700 MARTNE TIORFACE LATER DATA S AMPLING RATE (ALL CLHANNELS) 0/Moo
,TRO T IME. 7I11: 20 POTr NNL MI C RMET E"IFOL OCT DATA APUERAG ING PERITOD. 'ST Moo

DTP ATE:; , 1970 (DAY '2L AN NICTLAS ISLAND, CAOL NoMEE kATONE IUPPER LEVEL, OH OWEN LEVEL

*PPLEILE CALCU 811000S BASED ON ABOVE OBSERVED AND CAL CLILATED VAL UES LBLLINER ,1973)1

FLUX PARAMETE S PROF ItoE SLOTPES
STAPIT ITT oU P,-DOWNL SCALING FARXMETENS PARTIAL DERIVATIVES LoINCR.WITR HEIGHT)

L.RADNITHRRDSSN RLLMBER MOMENTUM FLUX FRICTION VLL-OCIIT GENENAT EORO;DR/D7- GENERAL TOR:n..SLOPE-
L1-tbln- bIL IIPL LNt/n2L (Mnners/nr.L LLNI-N2 )1/Ti-nLZ I/OO2 I. O[LnMZI-PSI-LnZO-PL/
0.007 AT CR4 -3.61E-D 0, .41E-01 LDInC2TI/21 INI-N2

GoCU.ESTL MTAN 001541 OLLMIDI3TY PI US SCALING SPECRHUMD. N-LWIND SPEED (M/eL ReW IND SEEED (I/seo(MV teIC SMH(TZb*7Z2)112 L 1q/sne ML') Lq/KQ Z. E IGHT LMenersL ZHIEIGHT oM) VvriAno
(2.9 "094E-05' -5.TH9-4 OS/DD= I.09E-0S P S.

WS S'LOPE= 7.30E-01
I/L AT GMH LATLIFAT FLUX1
0. 09 "~o/n2 OM!.SALING POT. TEMP. NHIPEC.HUMIDITT .q/q NzSPEC.NUMIDITT LEq/E4L

9 7SF 0I LKelvoo in 7EIGHT (M.--)s Z-HFIGN T (Ml Vert.Aoos
/lL A( IL METER'; I 55SD-02 DSR/DZO 5.92E-06 PSIzPSI
0. 002/ SE1'NHEAT RL.LLS SN SL OPE -9. 1F I3

ZIIAT ZL I ID0 ;E 01 NOUGHNES( LENCT'0 N:POT.TEMP.L(geloonL NoPOT,.TEMP .LKelyoLn)
9.01 5(Relt)s OHEIGHT (Meners) ZIHT IM elRo

SET AND SOLAR HEAT FLUT 6.28 4E-04 DP T/DZ= 1135E-03 PS I-PSI?71L AT ;2 LUWnns/nm PT0 SLOPE SNL1LE.01
0. 007 4.08E 02

DRAG COPE. AT SOI RFTES NcLnTEM P'STRUCLK M-2/3)
MOIN-SPURRSV LENGTH TOTAL HENS VIUDGET FLUX (D m.ensionln.sL OCHEIGOT ML Vent Awo
LoneM TTot .nO ').0600m ) 0.3 PSIRO.0.'1 'sADE 03 -_ l ;I CT?2 SOJPE-IL DATA

P~lAT 21± -0.062290 BORON RATIO
Poll AT /2' -VUS01IOT (no -nm;
P 12 AT Z71'_. -11184171 -0.10

PSAT 10 -. 4 2

* COOLRAL COLAS TARTS: MISCELLANEOUS

VON xRMAN SNRAVITATITON PROFFILE PROFILE BOLL K BUL KLU NST ANI ACC EI.EPATI ITON TUR.P RNNDTL TUR.SCHMIDT SON HIEAT M1OI STURE AIR DENSITY
No (0is TM/so- 71 NUMBE R NUMEOFR TRANOF.CTEF . TRANSF.COEF. LKq/n3L)
0,. 9.79519 0.74 0.74 I.92'F'03 I.32F-03 .;!3 17

G* ELRAL NOTF'i; AIR SPECIFIC HEAT
ArorcyIcotnoo .re~. fo n .-rIeo oF Profoln Stop, and/or Partoo DeropI-oc LIoI/ .01"

SILL '58' -/- .8L -3 Eq/Eq. RATER CAT HENS VAP

O NT INUE 0 ON 0100 PAGE 268



RU90'1R. 1VSi50700O MARINE SUPRFACE LATER PRINT DATE 31 JUN 1Q01
START TIME. 1.1 :D PTI NL MICRI.AETEOROLDGTY DATA SAMPL ING RATE 'ALL I HANNELi-5. -'M-
START DATE M., 1979 (DAY 1,15L SAN NRICO) AS ISLAND, CAL D ATA AVERAGI NG PER IOD. 30U M In

ESIIMATED MAiMETEORSLTLILAi PARAMETERS, AT i-N METERS:

AIl TEMP WIND SPEED DI POIINT TEMP STRU1 DARPRES RULl( UT TEMP AIR-WT TEMP POT-UT TEP IR-UT TEMP V.POT-WT TEMP
'Te, oN) ien-rve I Tes, (el IMSX (MTI..er (C:sut (ein) (K e in)" (elin) (Kei)( 12 TI') II II (I9 NO DATA 1015.79 13.230 -0.5 it -0.413 0.6 39 (.937

HI I L*"I I 'IMP Sill I~MP V.POT.TRMP. ASHU1LMID. AELVHUMID. SPEC.HUMID. VAP PRES SO9 AP PRES. REE.1NDEO

IMTer i elcv-, %-iss (I"elsio, (Kg/eU) (percet T'"/R) INi li~rs (Mil1iD1bs) Kel.sM-2/3)
TO Ii ( HIT 14.B7 1 4.16R 9.57 4E-03 651.74 7.771E.3 1 2.63 1 T4.731 AG DATA

*DLJi A AERODYNAMIC LAI ILii ATIONS 1iASLD ON ARIOSE ESTIMATED VALUES AT TEN METERS (ERIEHE ET A) 1976)

INfTEARFO ELUX PARAMF TERS INEYRRED) INPERRI)) MEAN VERTICAL

TAP 1 11 (It IUp, -DOWN(, SCAL IINC PARAMETERS VELOCITY COVANUANCE MISCELLANEOUS

((AD RILTIARDSI)N NOMMCA MfTTONTUM ELUX ERICTION VELOGITY W IH LONG. VELOCITY AIR DENSITY
In-S teble, =UnstaI i (NT/tI) I" dters / sTc T(.ete r2/seC2) (Xg/ct)_0a01 7 AT G MH -1. .3 E-OII 3,639E-01 -1,324E-01 1.2321

GEt)METRIC MEAN HEIGHT HOMTDITT PLUS SCALING SPEC.MUMID. WITH ADS. HIMID11Y AIR SPECIET ICnEAT
(Me ter )G MEHI71.Z2)112 (K /se_ m 2) (Kg/Kg)T (Me.er Kg/se 3)1c c( (I. ./Kg KR).I
12.99 2.62E-O -D.A47E-OS 2.622E0I 2416RJE 02

Z/L AT DM0 LATHEATI EUO SCALING POT.TEMP. WITH POT ,TEMPERATURE WATER LAT.HEAT DAY
-0.0 22 (W att./c2( (K . IinI) (MetIer KeI./secl (IT calI./Rg)6.4 60F01 -1.605E--02 5.84117-03 S.912E 115
Z/L AT 10 METERS
-(. 017 SFN.HEAT FLUS R OUCHNEST LENGTH VAP.PRES.AT UT LEVEL

IW e Tts/,t2) (Me te) (Mil i b ar)
MON0N-ODOKHOV LENGTH 7.28 0 0 1. 6060-D4 1.5
(Me ters)
-6.(2E 02SKY AND SOLAR HEAT ELUX DRAG COGEERT 10 METER1S ADSMHUMID.AT AT LEVEL

( W.,ts'cT) (0IIR enisslo IKg /mJ3)
-4.08E 02 1.2970-03 1.154E-02

TOTAL HEAT DUDGET ELUX RAN .PRED.AT UT LEVEL
(Watts/M2( (Millibr
-3.36E 02 1 016.99

DO0WER RATIO
no " nI)
0.112

MLASUREMI-NT ERROR ANALYSIS GE IPARAMETER S LISTED ON PERCENITEMEANERROR AD COMPUTED EROM CONSTITUENT MEASUREMENT ACC"(RAGIES.
TSP ROW ARE PROP1 IE ERROR VALUES AND DOT7TOM MOW ARE ROLK AERODTNAMIC ERROR VALUES. ALL VALUES ARE APPROXIMATE AND AR E t

GRAD.A (CR I /I KOMINTOM LA) .HLAT I-N.HEAT SATY RAD. TOTALXHEAT DIOWEN ERICTION OCLYSPEC SCL. POT. ROUGH DRAG
NO.41 GMM At IBM PiUS ELSO PLUS PLOT ELUS RATIO VELOC ITY HtUMIDITY TEMP. LENGTH (GEE

99% lOSS 71% 141% 79% 5% 27% 7120% 36s% 105X 43% 56% 710

-IT% ?,,1 46% 48% 179% 5% 6% 2% 23% 7% 202% N3A AI

*CONTINUED ELYw

RON NUMPRR: 7'LB5STS0700 MARINE SURFACE LATER PRINT DATE 11 JON 19817
S1TA RT TIME~ 7 II /01 P')T NML MIE RGMETE((ROLDGT DATIA S AMPLI NG RAT LILF (ATIAN)I LV) 5 V,
STAR) DATE f;r Ma y 'y79 (DA I121) SAN NIrCOTLAS ISLAND, CA) DATA A VERAGIrNG PERkIOD 3C Mu,

* Ti),LITE PROEILE AND 111ii K AERODTNAMIC DEM ISED PARAMETIER VAL UE WEIGHTED AS A EUNCITIOR SE (no ADJVE Rk sPECT I E ME ASORYME NI ARRO6S
WI TH O H) ,tUEP LI MIT 'IfT- H CORRESPONDING ME AS REMFNTI UNC.ERl TIN TY INDICA TEr I N I I:

PLOX PARAMETERS
STADITIITY (e=P,--DOUA (ALN PARAMETERS_

iRWAD RICHARDSON ALIRDEFR MOMENTUM F)U0 ERICTIO1,NSELOCIOT
(tS _tbi l, --)Istle (Nt/c? ) Mppers/sTc

o ~T (Ii AIT G'MY) -?.4)0-I 16.OE-O0 .38-I 6.E2

C:FiMETRIC MFRN HEIGHT" HUMIDITY TL(iY SCA) INS; ;PPU. HUM:ID,
(MeIIter') GM H (7IM?.2(2)1 (Kg/Nsec n) (Rg/Rgi
1 2. 9, 2.yY,E-ON (HOEF- 6) 1 I7T -0!, (3.0) _51

t/L AT "HR LAT HER) PlOY UX6) INC POT TEMP.
ii. OT1 T IT ;,1W S/I(t ts/2) i Re'I I

7.3IE 01 (/ (Pill)1 9 91T-03 [1 IEY0 i
7/C AT) 10 METERS
D. lTa ( 0.06;7) SEVN.HEI FLGS R0iIGHNLVSLEN):TH

'W ITts /c/( (Mete's)
M ON IN -O PI(RHOS L ENG TH -5 051E 0 1.1 00 I . 1 F 449 TM1' K I

4.7621 04 SK Y AND S01LAR HEAT ELUiX DRAG liT) AT I0 Mi (IR

-4 BUTE 01' I2.T[.GI) ['i 4 ,E-04

TI) AL ((PAT DoDGET 11 C)'

)'OiAN RAIO

I'll PINi .R W N N ,I L AND Pill A At RODYNAMI) 1 TI RIVI PARAM)1 Ti H VAi 01 A', CTM)DVATE STANDARD DEVIATION PROM EITHER THE

S1 '' WI ISV) S T (MYSI AT 6I) OR "EASUREMANT IiN(:RRTA)NIn VA) III iWflH E VERl ADS)) SIR VA) UP I) LARGER) ALL VAL.UED ARE
ID 1 PERCE",L NT DIEE)"RENICE AND0 A RE __ir

(.RAT, R ILHt L. COME ATOM IAT (EAt ',I NH) IAT it Yl RAY, Til i-ItH Al ROW)TN o FR1ICY" ION DCI SPEC SC)l POT., ROUGH. DRAG
NT AI' (MH AT IYBM I TU Ii Ox K) I f(0 x I RAIO V OOEITY H(ITI)DIT TE1MP. ILNGTH (OE

64X h4% N/S4 to5% o119 iS 130% 2), I ia 940 650 440

AN or36 DATA 11w 6



MARINE 01181871 k I y o 0 M lG-WIIMf ITI i 0.110;14 I I MEINI

NYN,. "i F.1 "III I 811.6811,8,
A.0'!' E1,11 RI iRPofi IF',01.WN

MARINE AIM'I'R I l. RI 4 ANl' I 11., I ILN

.A" 'I ICULA ' 1V AND, cAt I, A,,

0 CR1197 ItC O * 0 (;It ' D1 3 [1/1 I A I 0

RUN NIJMEIER 791i/0507.4 PR[NI "AI1 IA "UI A1,
SIART 11ME 2.41:30 pT lAiN 131,09 I RAIL I/-Il : IiNk, A, L

END 10hi_ 8.11 :3 PSI DAIN AV AGIN, PEOLIIL i , ,
LTANT DAL 5 y 19 9 09A' I WEI1 N('LAIuhf I u kPIR . 14 - I I I

ANAi OG CHANNel RAW DATA (AVILAG, VDC I

NO.01 No.0}1 N,.0 No.03 N, .04 N' 01 0".Ir. N, 0 -," N.
vIII I.ROF.A I1OIPA.IRIIF:.L 10P.IRj: .? DIN IDINII 'IN PI 1I8l7 Nin GPOIDI i ND '.181[33 I-AN Ir' , 1 I-Al, -IlIL A

b120t, D 01 Q.OuD C, 14 7 t,.144 -, 2.1- 4 ''U V J 0 m

N,.Il ToL N. ;, N . 1 1 No 14 , 1" 00 , 10 i,

RUoE W I lME, A.C FA1, FL IN) i N P A AE L MANIN, FLAG / cU iLI SP Rt A I'1<8 I V'.L' II'
., 1 8 Ell'. Y . 1 1 0 9, 1 1 u- jLI 11 .1, 1 -3 I--a.

) 1 ITTA I 11ANNF1 L RAW DAIA IAVL AGE A FICARIPI NI DAI A 1, Ltt I) L IA' I IIO ANI) WINt 1< , ,1 Aw 1, I

No 1 NI, ilI N. 1 F A, I lIkI .Np II'8 NI) I'P1 1 1 I I ,I 1jI. I I A
AIR TErP I AIR I1p 2 lo IFI/LEiIT1 PAUIlMol- : V,1 .,) ,,t 4 ''I , A t.
1411 127 9 1421 DL, .,1 (),PIT(, .8 0 Uu 1I 330 I, 34 'f. I

A SYSTL1-1 R11UE f IP ING PAPAM rlkI IR bNILAIP U N0 D N IN, t IN,, LINllT'>

iANIJAI PAIG FRRUR C111101 0818 PAPN ' 11 NIF UPA 'J11 .9 r' 1 1 ILI 1 REF A Vil I I L ,' I Re
'No 0.40<3) ,No. ooi t) 00.01 4110r Ro A h.1 iCu0%'ly Ni )01 Ua I ,,'' 

m 
1 INc ) 1123 i£'.

'  
Nc. ,'3I tN i( '

) 0 I , . ) II > (N, I ,'

I It.-;F 'UVkI) IC13 U L IEtIRUI IlLICAI PANAMI I-R1 ; 111,,'0U13 ING I'll AbIIVI t1, AND F'- A IN N I IT I I 'o , Eo'- 0't 1 1 r

AIR IOP I WENT)1 .117I 8,01 1.10 'AN i-l I. .I .W P. . .I ,.I , All

Gels_,, A, IIeIooc l7 ( 1 , , ( I .) ( - om 22.1) DL ,r.,' .911l11,, '.
I:, "I I ,i1) .1 '1 1) 4:' NIt GAIN 1.1.7 i , tI ' '. ,. A . 'I-I

AIR ~ ~ ~ ~ I 1FIT 2, WIN ,1PR DiR wPOINTI? It1 MI, '>)I1 ~ SI,1 IS) R-, 1
,  

U , lint, 2,0')' IG L 3'R'tNI il,92)llh I. l'81, 91h8l 9A,13 l .'~

12.RSS 0.14 1 134 NI 1)AT4 -0 1A, III,. II'

0 I7lII A1I) 0[7R'IE I'IIIhlJILGCA I AA38 EI1:

H , 1 1 101, TI P1 1 '. I I I[R.IIM . I V0,
1 

TIll 111 .1 A '' LMLI I Ri, HL,1I9 i <F' 11I.![1 I I A' P . I PL, ..

IL 3t , 2.71 14.1 4 14 3.4 4" L0 1. -9 N.N

HE1L,01, I. I Q Pill I L hP Ab I1,o9LD.2 IL' irlI 11 1' , r h11 i, , A.E, I ,
(e e ) (p kUI (1'oo) I Iuo-9 '(l l , ) ,91 109/ ' ,I'e,. oolII r, ,M l ~t, - ) ,, ,

923ti 12194', IN,.i01 1 .2172" 9'.'.Il,( i3 '1 ,1 7" ! " t I .

0 1.1101 {NUGII 07LI.38

1 C'II'lJ, D N ALOW

UN N1r9018 91 1 0730 80 t 0110I8A1 I RRE_ 7'Y U 50103 I3 1A'' ',T m'.
,.1881 1197,: 241:3 TO PSI NRI 978 9 'I:R IIEIIAII 17 0818 A

0
q, A ''rsI7 T;l • ,

'.8iR IAIF: ' Ody 1979 (I;AY I121) INN 8 01L '1 N) 11T 1 Ai, 10118 ' ' , ' ,

I P L ICE ( ill CI 0IIATION FAED ON A1307 000E1V1'D AND AIGULAI D VAUl', (I l11 ,t1 "31

FLUX PARAEIFNRS -01 1
STAPEIt lT 00 -'01341 573ALIN' PA AI llk:, PA ' r-I-'S' 1,

l.RNO.81.NNRO"Al 'NUIMOFO 919(109 17001 707111"' 0,1111, T
1.. 4.. ... '1 1. ... -I F11 1 . . . .. . . . .". . . -1

0 109 NI 70H A1,m A 1-Il 5 044L I '' . ' 1

I,FIA( I R ,IC ' AN HI ,I IIA101I 7FLIIX ICA RS ',P1 .I111,0 D N'1,1 'II, i.9 , 1
Motor' Gl. 110Z2,~I2 Il~q/sec 021 Ikq/l13l ,- ol.-', ' 9.,'--. , I 0 + '+

1 aR') 1 3 At, - IN' 1 ) I N I I I

/'1 Al 198H LA81.01A1 P711

II 1 'lF II TIe
1 
00%'

t  
," -o .01 '21-),--r ' , 'A No..'M" 1" 1

/I. Al ILE M T . 140E 02 1'>" 0)3..', i, ,
0 1:1 IN H1A0 T 0 11 0111

II 0 1, (et el . I 1,t1 ,-t 1 1, .P ( , I- I N I-H

S Y AND SO}LAR HEAT FL0 X 4 9,71 ,4 I- 111 b 1,4 A .

I 009 0, 107[ 02I

I181, II I , . 10 , -. .

Meooopro, 1Wat01o/,2 1 1,1 i ,+ 0 , ,.

I Tl4 E 113 -4 {1111 II;'

I l I 1I 0 11i4012 01)1, 0AT 1

A.12 I DT I , 11479 0 11

''31/ Al /3'o 0 00,20,4,

iJ N X1EiA L I N 'i.I A' I T I N I, III II I I' O AI.1{ III.1410 R A0V, I 0 A 1 MI 111,801, I

kII IAN 1 I01 I0111 N FIl P 000 P A A1 AIE, Vt0NI, 01
fZ< , i AH l N II ND 11 il~f 1R N ; :1:oPA'I (ll, ;

1 
mI.N, , 'ItI, I $1 Ap MI 01100 E 1101 10M1 11 I080.1 I'l I i.0

1 r4 ' I.9,0 034 I .1 4 I.

GI N[0108 ROT' , NOT, I ,
0 ;" 4 ,v1 

0  
,o 0111 1ot~ooOO t t t p 0 l 1 0 I 3 t II, 0300<

A 0, 11-1000,0 * -, (IN .1 If t270

I i* ..... INI ......... NI ... P0, 27(1



RUN NUMBER: 7905D050730 MARINE STIREACF LAYER PRINT DATE II JUN 1980
START TIME: /: 41: 30 PST HAL MILRUMETEIIUOLUY DATA SAMPLING RAIL TAI t (14611 IS, Tit P
S TART DATE: 5 May 0979 (DAY I.%) SAN NI COLAS ISL AN D, CAI DATIA AVERAGIN; PFR I OD: Sb M,:

ESTIMATED MICROMRFIIOROLIIUICAL PARAMETER!, AT TEN METERS:

AIR TEMP. WIND SPEED DEW POINT TEMFOSTRUC., EAR.PREY.) RUJLE WIEMP AIR-WT TEMP PUT -WTITEMP- VIA-WT TEMP UPOT-WT TELMP
ICRlILUsI (MetIeIr/ser)l ICeal (Eel 1 .M-2,3I (MillItbarI (Cal _)s (KeliLn) (Kelvin) (geClvL, Ve~IvnP

12.847 9.25 10.35 NL) DATA 1016.09 13.20 -0.43 -31 0.91 I IT

H4EI GHT POTTEFMP. VIR.TEMP. VPJ.I.TMP. ABS.HI-Ilt. MET.HMID. PLC.HUMID. YAsE. RE'; i YAPFRES. REF INDEX
IN. tors LES) LSLLLS I I CeltusI ICNLUN s l u g/mT' (Percent) Eq/Kyl) ILiLar( IM.'IU r <K el m 21'
10.110 12.94, 14.194 14.2932 9,544E-03S 14.76 7.7 4 7E-I3 2.5197" 14 AOF NIL DATE,

N BEIE AEROIDYNAMIC CALCULATIONS BASED ON AlCOVE ESTIMATED VAlUES AT TEN METERS (FRIEHE1 ET AL,1Y7U):

INFERRED FLUX PARAMETEFRS INEE-RRED ISFERRIYL MEAN VERTICAL
S TABRILIT V I UlP,-DOWN) SCALING PARAMETERS VELIOCITYI COVARKIANC!E MTSCELLANEU

CRAD.RICHARDSON NUM4BER MOMENTUM FLUX ERICTION ULI OCITY WITH LUNG. VILOCITY AIR DINCITI
lVXtb e, -'Intabl tI/tt) (Meters/yen, (Meter2d/sen~ Cg tY

-0.011 AT CMH -I.JlE-Il 3.259E-01 -1~iEL lt'3[_Io

GEOMETRIC MEAN HIEIGHT HUMIDITY FLUX SCAL ING SPEC: HUMIS 1. WITII AILS. HUMIDITY AIR SEI(.IEIC VEST

(Mt Im MI .Z211/ 1Kg/ s c m)l I "/I (MtK Kg (cer r, ) (K EelI
12.99 2. 4VE- 0I 5510 1) 2.XS-O5. 4fn,/E 02

AlL AT DM4 LAT.HEAT FLUE SCSI INC PUTITMP. WITH POT.T1ttPERA)LA[ WATER LAT HEAT YAP

TRAP" Itt/2 1 (K-ue ( v "IMet I K, I InL lI 7_1 /Ky
6.14E 1 -1.447KO 4ONaLUL35S9N05SEaI,

2/C AT 10 METERS
-0. 019 f.EN.HEAT FLUX R OUGHNESS LENGTH YAE.PRES.AT WY LEVEL

IlW atts/P (Meter s l IRI iar)

MONIN-OBUKHOV LENGTH 6..1 OR 1.4EU 15.30 6

(M' e s)
-S.212E 02 S KY AND SOLAR HEAT FLUX DRAC CT3EE.AY TX MEYERS1 ABS.HUMTD.AT WY LEVEL

-S.57'E 02 1.241E-113 TSE

TOTAL HEAT ILUDGET FLUIX EARFISAT WT LEVEL

-4.90C 02 10ITT7.2Y

SOWER RAITO
n. unitl
O .098

-MCASLIREMENE ERROR ANALYSI1S oF PARAME TEES LOOTED ON PERCENT MEAN ERROR AS COMPUTED FROM CONSTI TUENT MEASUREMENT ACCUJRACIES.
TOP ROW ARE PROFILE PRROR VALUES AND BOTTOM ROW ARE DUIK AERODYNAMIC ERROR VALUES. ALL VALUES ARE APPROXIMATE AND AREE.

CRAD.RICH. Z/L POMENTUM LAT.HERY TEN.HEAT SETY RHO. TOTAL HEAT ROWER FRICTION OCL.SPEC SCIt POT . RYOUGH. DRAG
ROJAD CnN AT TOM FLUX E LUX P1.10 FL URX FLU X RAIO VEILOC ITY HUMIDITY TEMP. LLNGTHX ISTEE

MRS 90% 69% 140% 71X 5% 19% l1ox 34% TOSS 377% 54% 69%

779% 279% 4HZ 48% n07% 5z 7% 75% 3% 71% 2.105 43S% 40%

*CON FINULD PELYOL

RUN NUMBER: 7905050730 MARINE IIIREACE LAYEIR PRINT DATE: I I JUN (930
ST1ART IIME: 7: 41 : 30 PST NR I M ICMOMETEL(ROLOCY IDA TA S AMET I NC K AT (FALL C'HANRI ST: T,1it.i
STRY DATE: S May 1979 (OAT 12SI SAN NICOLAS ISLAND, CAL DATA AVERAGING PE RIOD. 3T RN

* OMP OSITE PROFILE AND POLE AERODYNAM IC DERIVED PARAMETER VALIIE WEIGHIFO AS A FUNCTION OP THE ADOVE RESPECTIVE MEASUREMENT ERRORS
wITH THE LOWER LIMIT OE THEI C OR RESPONDINC MEASUREfMENT UNCERTAINTY INDICATED IN 1 1

FLUX PARAMETERS
STAILILITY I .zUP, -DOWN) SCALING PARAMETERS

I.RARCHRONNME MOMENTUM FLUXFRCINVLIY

0002 (0.021 AT GMH -04E-U1 I6.IEF-X7L 3.976E-UT 16.01E-001

SE OMETRIC MEAN HIFIGHT HUMIDITY FL UX SEAT ING. SPEC HUMID.
(Meter) GMH=171112T1/2, lXgse I~ K/

279 7./ IS0 I F -Xlii - , 1 1.270 IT-IS

OI L AT GMH LAY HEAT Fl IU S lTINGIT TEMP. 1
A3T 10,021TWt/nI(ElLC

6 .041 1 ('.K ,1LIT I TA .%2C I., OFT/;I
4/L. AT 10 METERS

0 . a12 10 .02) SLIN HEAT FLUX ROUGHINESS LLNGItH
Twatts I .?l tenls

MOMIN-OlLTJRHOV LENGTH I obE D0 1 1 ITI0 2,7Y71,-04 16..ofT
4107E 0II -Y ANT IT AN MEAT El II SIkr: TOE EF At IT M'LII A

" I ' I., (1 .011 1IrS-:, IWIE 0.41

TUTIAL 110.1 EI11I(.E I El UR

4 ki71 0;' It I) 'TL((

PO1W RATIOT

a "/ V to UR

Eu s It TPRII TiET AND l K AT RODTNAM IT: 01 III S EARAYT ItP VAT Ul -i~,UILTD VIA 141 !iTAtDARV DL V'iT IIAI 14AIIM I I THLITT
- . E.T AT XI LA MIASITRI MINT (INIEfRTAINTY VALIfE IWHILH, EVER AESTY 1111 VAI III IS, I ANCT ALLI VAl (X AVE

L,. SI II L AND API 'r

.':M "i1M lAYI :(TAT iN, 1 IIAt SKRP RHO 151S IT 141 f N1(1 FIICTIO !i .) Stll SITE: 111 ROiYU SRI);

I I- Y:t lI I I , (((, ITTY RATIO0 VIIT(ITlI ImyITYIIIITY TEM IFNTI III I

1 ' 139% US IS 144% 2.1% k% 10I1 'X
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((ANIL SURFACE LAYER MICRIJM&iEORSIOGICAL ESPERIMENT

NA VAL RESEARCH LABORATORY

ATMOSPH' RIC PHYSICS BRANCH
MARINE NLOYIPHFRIC RESEARCH ST AlION
SAN NICOLAY ISLAND, CALIFORNIA

MLENIRETFOROLIIGICNL DATA . *.

oil i -ttL 4 'CU, 601~sL PRINT DATE: II JON I9AI
I 1 , iwL. d: I1I.40 Psi DATA SAMPLING RATE (ALL CHANNELS): 6/Mon
Fi. lint T.O414 Fi T DATA AVERAGING PKKIFID 30 MinC

1A., 'All My I 0> ,9 (DAY 1,), NOMENCLATURE: I=IJPPER LEVEL , 2m 1 OWER L EVE L

I RAW IIATA CA'LVLAf V51.

* C.1 i L' No.03 N..04 No.15 No.0 1o-17 No.A No.19

tI loL.LiL 1 T1~..,lRkiI:.2 0 P 1511 SEW POFINT? WIFNO SPEEDI WIND SPIEED? BAR-PRES.?2 SKY RAD. WINDT DIR.
V' T J LIL W. 4H4 -141 4.416 .1 .14 4.17 5.14

* I No '' 4o.1 1'. .. No.14 No .1I5 No.16 No. 17
* I0 F. (14111 ALAI A( Viii FAGE MANL~lo FL AG ZO BEE. SPARE A SPARE Bt VOLT BE RF.E

iLK :,1 11.0 a1 0. 01 0 .a01 0.11 01 6.005

*. . .~:i: C/ [AlTP ALLrnA ESLCARPMENT IATA, FIELD CALIBRATION AND WIND SPEED ESCARPMENT CORRECTIONS:

* . (PAWINSl NEAR TIWINT) LAND IPIECAL SPLCCVL WI1CFGI. WSlECIT WGEC
I'M [IT _L ILLNG IM PVTNLM t e~s r oloN

1 
t (Vol (V ol

1  
CCoe f. C oeF .1'

.,14iii.0. 1. Fil 01 0111 1.11 0.0 .949

* .tiCN.PAD/MI ICES TDAN>LIATE D INTO ENGINuEHINL UNITS:

A, i:.oI 'VA Li'i ' )L I NIF 11 15E Vii) CEDIV ZERO Rj)EEDE AC VSLT.ELLS AC PBE8.FLUX AC VOTAGE ACFREQUENCY
N.~ ;..o'. INjJ il

1  

CIC i 4 (LDV EN . L05V) (No. 1.0020 (No. LYOL LNo.(IHL (VACI (H)
lii L 5 5115.2 Ti9.82

.L KiEV iiL1 .4 i..EnL TEAS I I1,iLUDING THE ABLOVE CALI AND ESCARPMENT CORRECTIONS) TRANSLATED INTO ENGINEERING -!NITS:

.11f '111 bI 11W F 11 L I TI 'til '. WINS DIR. DAR.PSES.1 SKY RAD BULK WY TEMP MEAN AR I EMP
ii..e. )~'s r)n CM-/S LI

4
TCP .~loDI (WI/n2L Islous) Ilon

iS 42' NT DATA 52. IT._y -. E02 13. 1 286.054

.10>0'I 1I 2W~ (CC MAPbS T n.TLC TIDE T ABLE BAR.PRES.2
.' l''.'o~~ILo'sisl LeL , M4- /Si) LOn.- MSLI (Millibar)

o. ITL Yz' N(I DATA -0.26 1016.39

11.i.. MiL OAI'1I inKF4j SICAL F."RAMETERS.

I~. :: I TIM: mL I 11 V IP i'.) V.PYI.TLMP.i ARS.HUoID.I AEL.HUFID.I SPCC.NOMID.I VAP.PKES.I SOVAP PRES.I REF.INDES I
L1, Le I-,is IC,'lNOi" IKq/n3( (Percent) (Kg/Kg) (M~ilibar) (Millibar) CRel..M-2/3C

iS 15', 14.1 4.59 T 9.581KE-IS. 85. 11 7 .7R 4E-_03 172.64 7 14.859 No DA TA

I- i' nrlm.S LRTIP.? v.PTTFCP.2 ADY.HUMIS.2' RINHMIDI.? SPEC.HUMID,2 VAP.PRES.2 S.0AP.PRES.2 REF.INI)E0?2

'Ci ~ ~ ll 8i /' 4/C 14.E 9.4DT 0413 7.731E-03 2.7 498 NO DTA

PRINT DATE: 11 JON 1980
l:)Ni,Ct~i. >90:15 tAOS MARINE GOURFALI LAYER DAT1A S AMPLING RATE (ALL CHNNELS): 6/Moo

.!oP I I IV , !L AL 4U I 1,C MROCIE TEOLLC, DGYATA AVERAGING PERI100: 30 M1n
TICC p'LL , . '," (D5 ~AC ('Si1 SAN NIL SFLAS ISLAND, CAL NOTME NELAT7URE: 1 mPPER LEVRL, 2=LDWER C EVEL

0 o- if C/LT l AiIiCS DOI 'N ARS/F OBSERILCO AND CAl '10 ATED VALDE CBLSINGE,I973C:

ILL'S PAAAMLTTR'3 PROF I LE SI SPES
TALL 11 i.o('.DOWNL SCALING PARAMETERS PARTIAL DERIVATIVES CO-INCB.AIT7H HEIGHT)

DAi (ADiI 'OLP MYIMFNTUM FLULX ERCTI'ONVELOCITY GENERAL)FORM. DN/DZ1 GENERALF 0ORM 'OLOPE-
inSttio' FIit~Dr (Nt/n) (Me(r/N:. 2IT-?I/ILOTI/??I ICI-PsI-LZP I/

.LL AT GMCI -1.27E,-DI 3.?14E 01 CIZ ?II/21 INI-NI

to 0) 7ItL 01614 l11.8T HUIiMLITY Fli(( SCALING D;PKC.HIIMD. NoNINS SPEED CM/..C) N-WIND SPEED CM/sec I
'On~~~~on~ 4~l i1..i/ N/oi C K/g HIH (Mer) 2-ZHEIGHT (MI Ocr? Axon

(''1 "5Y?1 51FO DWS/52 6.7?7 PS I-OIlI
AS SLOPE- 1.24E R0

/IAL ION LAI NOSY FLILS
I Nl STot/o1DALING PITT. TEMP. N-SPKC.HOMIDITY TKg/KgLi N SE.UIIT1' 1Kg/Kg)

5 .4/t TI1 (ReJvool 14EIH 1Mtes ZoEGNY INC V eroo

( II MYTo, IT145 2 40 f/ I', -9KIF PS IoPSl?
II i 1.1 NlENT TlIl SN SL.OPE- -9.61E 83

i1,1 AlL -AlOE (06 ROUIGHNESS LENGTH N:POT.YKMP.C(K:Doonl N-POaT.TPMP.CKeI1,vonI).
-i.' (7e7-r.) 0-HEIGHT (Mtes 2-HE NIGHT TM VetAo

SKI ASS SOLAR HEAT FLSS I 0153F-04 DPT/DC 1.66E-I3 IP
/5 , (44 It m;/0) PIR ".LOP E 5.17E IT

3i 6~l L',6E TV
DRAG C:0FF AT 11 ME TERS N:LnTEMP .SRIC, (.Mo-2/31

DL) i L iL li~ LI NTIS TOT1AL HE1AL DODGE T ELIS Tloonnne,l Z HEIGT I. Sr!No

2 ''i I?-6061 (52 CT? REOPECNO0 DATA

All IT 181 H 1 TOY's 9(4( ((PNTr1It

P. AT 'C LI'Ii I LI

CI., AT / n ((C(

1.1tL, I iinTIAT'l MISCEELANFOUD

'oiR4CN '99 I TAT ((I1N PROT mTIE (((YET)I BULKR BILLK~' 1 VILLEMA TON OiLS. PAN T 10PI.9 SHMITT YE N HEAT M 0I1SYUNT AIR DENSITY
:0MI)'' L0/so_ C;. Ni IMDE FI A NI9 H TRANO II .TRANVE , COE C1q/n3.

Li .4 9 11/ 074 1.74 I192 - .1p3 -0.3 112315

*Li N(AA I~ AIR SPECIFIC HEAT
V~an'5Li1-1nC1i CiCIfr .... CCnMC of Pr,Iell Slope andt/or P-t-I4 Dneroonto . (IT'n./R " BKellV
i~C~t~N~'0' n0 I~ COO t2o "P4161K1 R2

tI~'S 0 / 05 I. ( ,K WATER EAT.HEAT SAP
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RIN NUMbi : 790t.050H13 MARINE SURFACf LAYER PRINT DATE: It JUN 198O
S IARI I M' 0:II :40 PO NRI M MCRIMETEIROLOGY DATA SAMPLING RATE (ALL ( HANNILS): ,/Min
TOAST DATE. S May .179 (DAY 12l) SAN NICOLAS ISIAND, CAL DATA AVERAGING PERIOD: 30 Min

ESTIMAIED MTCRUMEIEUHOIOGIEA PARAMFTERS AT TEN METERS:

AIR TEMP WIND SPLED DEW P(NI TPMP.SIRIC. BAR PRES. BULK UT TEMP AIR-UT TEMP POT-WT TEMP VI-WT TEMP V.POT-WT TEMP
(Celsus) (Meter/nec ) (Celsiu) (Kel. nM-2/3 (Hilibr) (CelsIus) (Keluin) (Kelvin) (Kelvin) (Klvin)

2,922 8.13 10,33 MS DATA 1016.29 13.319 -0.397 -0.299 0.949 1.047

HFIGHT POIT.OFMP, VIRFMP. U.P)TIEMP. ARS.,HUMID. RE HUMID. SPEC.HUMID. VAPPRES. S.VAP .PRE. REF.INEX
(Meters) (Ciusxu) (Celsius) (Celsius) (Kq/S3I (Percent) (Kq/Kq) (lhNars) (MIllibars) (Ke. xM-2/3)
10.10 13.02) 14,2M 14.366 9.532E-T3 84.24 7.73 E- 1l .54 14.938 NO DATA

RUi K AEWDYNAMIC CAILCUIATIONS BASED ON AOVF ESTIMATED VAIL AT TEN MFTERS (PRIEHE ET AL,1978):

INFRRFDL ((UX PARAMFERS IN REFD INFERRED MEAN VENTICAL
SIABILIY -.UP, -DOWN) SCALING PARAMETERS VELOCITY COVARIANCE MISCELLANEOUS

URAD.RILHARDSON NUMBER M(OMENTUrM FLUX FRICTION VELOCITY WITH LONG. VELOCITY AIR DENSITY
Si-St .b I -Ue, - O tl (Nt/ n2) (Meters/seT) Me erq _/secT( (K /n )
-.02A AT GMH -9,50E-02 2. 777E-01 -7.712E-02 1.2318

)iFEIHETAIC MEAN HFIHT HUMIDITY FLUX SCALING SPECHUMID. WITH ADS, HUMIDITY AIR SPECIFIC HEAT
(mteer GMH=)ZIeZ2)l/

I  
(Kg/sea L ) (Kg/Kq) (Meter Kg/sec M3) (ITca ./Kg Kel.)

(2.9 .3E -05 -b.5IRE-)5 2.231E-a5 2.41 6/E 02

'L AT G MH LAI .HEAI FLUX SCALING POT.TEMP. WITH P01.TEMPERATURE WATER LATHEAT VAP.
-U0. (Watts/n2) (Klvin) (Meter Kel ./ ec) (_Tral./Kg)

SEE SI -'1525F-02 4.236F-03 5.9001E 05
Z/L AT I METERS
-0.027 T;N.HEAT FLUX ROUGHNESS LENGTH VAP.PRES.AT WT LEVEL

(W Its/ H2( iMeter) (MlIllbar-)
MONIN -OUKHOV LENGTH 5.2C S0 B, 032E-05 15.348
(Meters)

-3.6tE 02 SKY AND SOLAR HFAT FLUX DRAG COFF.AT 1 METERS AS.HUMID.AT WT LEVEL
(Wa. t s/ ;) (1))ensi nle ) (Kg/n )
-6.5SF 02 I.167E-03 lIf6E-I?

IOTAI HEAT BUDGET FIX BAR.PRES.AT WT LEVEL
(Wat ts/P) (M 1lliar I
-5.96E 02 1017.49

R"WEN RATIO
(no onutu)
0,096

ME,'EUREMENT ERROR ANALYSIS OF PARAMETERS ITED IN PERCENT MEAN ERROR AS COMPUTED FROM CONSTITUENT MYAS)RFPOENT ACCURACIES.
TOP ROW ART P8I) OLE ERRIIR VAtUFS AND BOITD0 ROW ARE RULK AERODYNAMIC ERROR VALUES. ALL VALUES ARE APPROXIMATE AND ARE "ur-;

GRAD RICH. Z/L MUMfNIUM tLATHEAT SIN,HEAT SKY RAD. TOTAL HEAT BOWEN FRICTION SCL.SPEC SCL.POT. ROUGH. DRAG
N11 A) SoH AT IOM F)US PLUX FLUX FLUX FLUX RATIO VELOCITY HUMDITY TEMP. LENGT) COEF

t3l 148% 94% 155% 109% 5% 13% 264% 47% 108% 62% 67% 94%

297% 297% 46% 47% 22 % 5 6 % 273% 23% 70% 2482 43% 40%

fFNrINUFS RYLOW

cUr C UMD A 79'0,5',LSSS MARINE SURFACE LAYER PRINT DATE: I1 JUN 1980
rXe) I 0 11.41 P1 . MRI MICYROETEI)ROLOGY DATA SRMPLING RATE (ALL (HANNELS): /,/Pin
(AN) DAlE: , May Iv/v (DAY 12 D SAN NICOLAS ISLAND, CA! DATA AVERAGING PERIOD: 30 Min

l(E/, kfP) I) T ANS ['111K AE~r))SEAMTF DPR YES PANAMETEN1 VAL UE UETGRTEO( AS A EUNCTIUN OP THE AROSE RESPECTIVE MEASURE MEN) E RUORS
WITH THE cOl~cH LIMIT 0) TMF COHNESPOMDNC. N Ml ASOHEMNT ONCFRTA)NT( INDICATED I N I0

TLUX PARAME IL[Rs

ITA 1l ITY (iUP,-DOXM) SCAlING PARAMFTERS

(WAD RII HARS,'I Nl onE)R M.O1M ELLIX FRilCION VELOCITY
(n-.t.,n t a im ) (Nt/ 2) (M ,te, s/s. e '

1. t- Ic. 1 AT CMH -1 CtE-51 16.OE-021 j 9:1E-0 1S6,TE-T121

I.f)MFRIL MEAN HFE 01H. HJrIDT% ELLIIX SL(ALING SI C.HUM1)
(Meter' GC(ZIt1211/2 (K-1/ser )) (//Kq)2. " 2.2-c (B.4-96' -0,.I10 05 03.0k -05)

I/L AT GMH LAO HEAT FLOX SAl IN POT .TEMP.
0.1 I0 1, ( ts/2 ' tKelv tn)

5,56f tI 12Eo.011 5 33 ,F -03 12.O1-0 J
I/L NI IT METERS
0.0 00 I0 1 SIN.HFAO FLUX RO)LGHNFSS LENGTH

( W. 1 ,/e2 ) (Meters
MON)N-OR()INV LENGTH -0 lIE 0o I310E.O0 7.714E- f 16.OPF-T51
'Mete,'s'
41 '95E 04 SKY ANI SO)AR HIAT FLUX DRAG COEFAT 10 MFTFRS

IW,ts./ne)) IMeters,)

6.56E I I.IETIL n3,0) i,' 14.IE-T41

OfIAL IFAT 1LIGTGET FLUX
W 0" s/e')

.9y) 02 I 311 .011

P0WFN RATIO

f(',O08 lOOM)

DIFERP NI eTWt THF PRI ILL AND RU) K A.RODYNAMIC DERIVED PARAMfITR VALUES AS GOMPLTED VIA THE STANDARD DEVIATION FROM EITHER THF
AVF VF fE 00 COMPOSI I VAI ((P TR MEASIlRPMENT I)ENRATNOP VA) IEI (WH H FEER ARSOLUTE VALULE IS )AROPRI . ALL VALUES ARE
tTSrED IN PFRciNO DIELFRENCF AND ARF "_nr-":

.RA .R 5lr. 7/I MOMENTUM (AIHFA I N,RE A SKY RAD. TOTAL HIAT ROWEN RICTION SP .SPEC CI. POT. ROUGH DRAG
N)1.AT 0MH AT TOM ATI I X CLLE EL S F) US F ).it RATIO VP) OCITY F(IMIDITY IEMP. LENGIH OEF

109% 1014% 16% 0% 167% oI Ix 109% E% 8M 7f=,% % 220

mk .... 273



MARINE SURFACE LAYER MIGROMETEONOLOGICAL ESPLAIM2NT

NAVAL RESEARCH LABORATORY

AT7MOSPIHERI C PHY!SICS BRANCH
M4AINEI A~TUOSPHEKIC RESEARC7H STATION

SAMN NICOLAS ISLAND, CALIF oRNIA

* MICNOMFTEORO(OGICAL DAT AN . ..

RUM4 NUMBER: 791051501 PAI NT DATE: 11 JUN (955
START TIME: 6:41;50 PST DATA SAMPLING PAIL (LL CHANNELS): S/Mit

LND TIME: 9:11:51 PHj DATA AVERAGING (PER102): TI N
STARIT DATE: S M ay 1"979 (DAY 125) NOMENCLATURE: IOUPPEA LEVEL, 2ItOWER LEVEL

ANALUTG LHANNEL RAW DATA (AVERAGE IDC):

N-113 No.11 No.17 N0.03 No.04 N-015 H..6 No.17 NoUR No.
VO, I.REE.A TLYP.SFRGC.2I TEMP,.STROG. 2 DEW POINT]1 DEW PIIINT2 WIND IVFED) WIND SPL!EDf. BARPRE. sKRY R A. WIND R

.. 205 0.031 0.001 5.127 S12 4.317 4.260 5.03 5.,V 5.1IV

No.23 No.1 N-.22 No .23 No.14 No. I" N"T 16 o.117
ROLK WY TEMP AC FREQUENCY AC IF LTAGE MANUJAL FLAG a RRF. SEAAE A SPAR E 0, V t TAI I

Is. 76 3.815 2.514 0 .1 0 F 3.00, 3.33 OF 3.022 6 20c,

*DIIITAL CHANNEL RAW DATA (AVERAGEF): ESCARPMENT DATA, FIELD CAI.IOKRAIISN AND WINO SPEED ESCARPMENT CORRECTIONS.

No2 No,? UPWIND NEAR UPWIND LAND DP2CCAL DESEFCAL ATEYCAL W'IEL ku/EL
AIR TEMP.2 AIR TEMP.? HEIGHT/ LENGT PAIHIMetors (Volts) (Silts) (Volts) (Cof. :Coof.
1412 233294 1 421 231238 .13 134 -. 3 313 .10 3.9

oSYSTEM HOUSEKEEPING PARAMETERS TRANSLATED INTO ENG INEER ING UNITS:-a 009L 0

MANUAL FLAG ERROR COUNT DATA-BRATEi VOLT .REE .DEV VOJLT REF DES ZERO A/F TILT ACTO V5T.FLUX AC.FARl .FLUU ACVT)ILTA),F ALERE5:0 OCY
(Nua. scaos) (NO0.sea ns) (Noses AINo.005IV) bR(No.).135V( (INo0.(.002V (N153V) (No (lt (SA vC, (Ho)

T 0R 0 o a 0 I 2 15. 98 1

oUBSEFRVES MICROMETEORULOGTCAL PARAMETERS (INCLUDING THE AROSE CAL. AND ESCARPMENT CORRECTIONS) TRANSLATED INTO ENYINGERING UNITS

AIR ;EMP.I WIND SPEIDI DEW POINTE TEMP .STRUC .I1 WINS DIR.) IAR.PAES.I SKY RAD. 1(3) %WT (EMP MEAN AIR TEMP
(Celsius) (Mtrs) (esoT (Ke3.x.M-2/3( (S q.T('v ( Mollobar) (Watt/Nfl) (GP I vO 'Kl1('.

13.029 8.32 23.30 NO DATA 311.8 1325,.45 -7.41E 02 13.355 286.2531

AIR TEMP.2 WIND OPEED2 DEW POINT2 TEMP.STRUC.2 TIDE TABLC BAA.PRES.2

(Cels) (M e Ter/pc (Cel.1us) (Re.o.M-2/3( (mI otr MSTL (m I ih .r)t

2If 7I.8 137 NOK 0 DATA -35 1016.55

C ALCUL ATED MICPUMETETIRULGG ICAL PARAMETERS:

HEIGHT, Z1 POT.TEMP.I VIR.TEMP.I VOTEM.I AOSHUMID.I REL..HUMID.I IPEC.HUMID I SAP.PRES.T S.VAP.PRES.I AEFINSE) I

10.35 3.209 24.373 14.553 9.SIIF-103 83.49 7.72E-3 22.540 15.a31 N DATA

HETYHE1, 72 FOT.IEHP.2 UIR.TEMP.7 V.PUT.TEMP.2 ARS.HU MID 2 REt LHUMIU.2 SPEC. H(M ID.Z VAL/, RED OP WS:' A( A PL E .INI( X
(Metes (Celebus) (Clsus (C150051S (9g/ m 3 ) (Prcent) I Kg/vg) )hM1 1bOar) (MulIbr (80. .M-2/31
9.20 2322 24.446 4.9,36 9.447E-03 02.5 /.721 12481 1.27 . DAYS

oCONTINUED BELOW

PRINT DATE: 11 JON 1981

RUN NUMDLFR: 7905D50R30 MARINE SURFACE LAYER DAT7A SAMPL.ING RATE (ALL CHANNELS): S/Mon
START TIME: 8:42:51 PTo N R M IC ROMETE(TROLOGY DATA AVERAGING PERITOD: 31 Mitn
,ITAR T DATE: 5 Ma.y 2979 (DAY 225) S;AN NICOLAS IS) ND, CAL NOMENCL ATIURE: (UP PER LEVEL, 2oL((WER LEVEL

oPROFILE CALCII ATIONS OASES ON ABOVEF OBSERVED AND CALCULATED VA) LIES (EItSINGER,19731:

FLYII PARAME TEAS PRO)FILE SLOPES

STABILITY (0-UP,--DOWN) SCALING PARAMETERS PARTIAL DERIVATIVES (OOINCR.AITH HEIGHT)

C-R80 RICHARDSON NUMBER MOMENTUM FLUXI FRICTION VELOCITY GENERAL FORM:DN/DZ;, GENERALF FORM: 'AS'LOPRO

I(.-StaSbIe. -Unotal. "I Nt/ N2) MTl'ter s/oec" 2)NI- N 2(1I/2LtI(7 I/2 I(LOOZIP SI)(L 21P92(l/

033 9 AT CMI -993f-107 2.84I[-6( (Z1022I/221 INI-N22I

GEOMETRIC MEAN HEIGH1T H((MIDIIY F(.t(1 SCALING SPEC.HOMO. NoWIND SPEED (M/-R) N-WIND SPEED Z'/e,:
(Meter) GMH.( Z2(I/2 (Kg/ /sN 2) K Tqg/Kg) ZOHEIG.IT (ers)1 7-HEIGHT (M ) Vert'Woos
22. 99 P. 2F5 -5.775E-O DA5/OS- 18RIE-IS T PI PSI

I/L T GH LT.HET FUXAs 
SLOPE- 2.41E D0

10023 (W IT./1m2( I GM)INC POT. TEMP. N-SPEC.HUtTIDIIT (Kg/Kg) NTPFC.HUMID ITy (Kq /Sq
OF9E IKI Tolose) Z HEIGHT (Meters) N1-HEIGHT (M) Veri~i

'L AT1 IT HFTENS SHAD0E-Il DIM/ 1S - -8.92E-06 PST-P$12
3 .023 C.NHEAT IF(O S" 5(OPE'.- 9.3SF 03

7/LAY SI -2.II IT0 ROUGHNESS LENGTH N'POT.TEMPIseloos( N-POT.IEMP.(Relooo(n.
1. 1:) (Mipers) SIII (Mtes) ?HE2GYH) VtN ui

SKY AND SOLAR HEAT FLUX 6.567E-05 DPT/DZ- 9.2TE-14 P S = '1
Z/L AT 72 I(Wa It s /A?) 'T SLOPE' 9.07L Dl
1.009 -7.41E 02

DRAG COFE. AT 10 MFTERS N=LnTEMP.3TNUC (500-213)
MONIN--OOIOV LENGTH TOTAL HEAT BUDGEFT FLLUX (Ili ensoonles-%F) =ITCGHT (M I Vert Woos

(Meters) (WaIts / .2) VY PSI-NONE
9,948E 82 -6.93E. S2C; SLUEE-NO OIATA

PSI: AT 7(0 -1.0846698 POWER RATIO
PSII A T I -. 04IF3467 (0(0 unit .)
P11S AT 71: -1..217 186I -0.042
P,..2 AT 72 -1 .51,174.

" GENERL CONSTANTS: . MISCELLANEOU009 _

VON RARMAN GR AVITATION PROFILE PROFILE 'U) I ULK
CONSTANT ACCELERATION TONPRANDYL TUR.SGHMIDT S FN HEAT MOISTURE AIR DENSITY

IMo unoits) 1/sec 2)1 NUM BER NUMBER TRANSF C111E. IRANSE.COEF .
0. 4 9 .790.9 1 .74 0.74 ..92E-.. I .3SF-Il1.31

o OPGENAL ROI): AI PCFC HEMT
Accrs ... tait.meee.fr.es.etn of Profile Slope .. d/o, P&rONi. De,.oltoie I gT 1i e

SIl-S. /- 88F-3 kg/Kg. WTRL .HEWT 1AP.

o COIN rimiN-n ON RK Kr PAGE 274



RUN NUMBER: 79050509130 MARINE SURFACE LATER PRIN DATE: It J UN 1980oSTART TIME: 9:41:50 PUT NRL MICROMETEI1RDOG DTA SAMPLING SATE (ALL L((ANNLLS)i 0,/Min

S TART DATE: 5 May 1979 I(DAY 125) SAM NICOLAS ISLAND: CLDTA AVERAGING PERIODD: 3L Mi.

.EST IMATED MICROMETEDOLOGICAL PARAMETERS AT 1 EN METERS:
AIR TEMP. WIND SPEED DEW POINT TEMP.STRUC. BAR.PRS BUKW E P R-UT TEMP POT-UT TEMP VIR-WT TEMP V.POT-WI TEMP
(C'elts) (met.,'/sec'l (C.sIs (KReIllM -213) (hilly ' .) (. Cli",) I(evu1 ( -ev.) (Melvvt
13. lot 7.86 11.21 NOI DATA 11016.4!5 335 .254 5.156 1.0 a2 1. 'BI

HEIHTt PO1TEMP. VISTTEMP. V,.T.TEMP, ARSHMUMID. REL.H(IMID. SPEC HUMID. VAPPRES.s S3.VAP.PREU-. REF.INIES
(Meters (CelIus) (Celsius) ICelsuvu K v/ M31 (Percet (g/gI Ilb a rs (Mullubar) Ie~M210.10 13.19 14.437 14,535 9.453E-03 82,.62 7.67SF-SI 12.489 15.116l NO DATA

- BULR AERODYNAMIC CALCULATIONS BASED ON ABOVE ESTIMATED VALUES AT TEN METERS IFRIEHE ET AL,1975):

INP ERREDI FLUX PRAMETERS INFERRED INFERS> 0 MEAN VERTICAL
STASSLITS!UP -UF~DOWN) CLN PARAMETERS VELOCITT COVARIANCEMIELAOU

GRAD.;RICHRRDSON NUMBER MOMFNTUM PLUS FRICTION VELOCITY WITH LONG. VELOCITY AIR.DENSITY

I a tblev=ntleI (Nt/till (MeTers /sec) (he ter2/se2l (Hg/e3
-013 AT CNN -8.74E-02 2,664E-O _E7,09SE-02 1.231 3

GE OMETRIC MEAN HEIGHT HUMIDITY PLUS SCALING SPEC.HUMID. WITH ABS1. HUMIDOITY AIR SPECIFIC PEAT
(Motor) GMHuZIZ2(I/2 (Hg/sec 21 IKg/HgI (Mleter Hg/sec m3)l !ITca./Rg ccl .)
12.99 2.26E--55 -6.9SE-6 2.26S F -IS 2.410SF 12

Z/LAT DAN LATHEFAT FLUS SCALING POT.TEMP. WITH) PUT.TEMPERATURE WA TER LAT.HEAT YAP.
-0. 29 (W .tts/t2I (K.1-)n (Meter Rl/ec) (ITca1l./Kg)

5.59E 01 -I. 17 5E02 3.130-03 S.89lE 05
Z/C AT 10 METERS
-0. 023 YFN.NEAT PLUS ROUGHNESS LENGTH VAP.PRE SAT WT LEVEL

(Watts/.2I (Meters-) ( Milli ua I
MON IN-OBUHHOV LENGTH 3.901E 00 5. 148E -05 15.38?7
(Me1.r-s)
-4.411E 0? KRY AND SLRHAPUS DRAG COEF.AT 10 METERS ADS.HUMID0,AT WT LEVEL

-7.41E 02 I1749E-I u"I .164E-02

TOTAL HEAT BUDGET FLUX BAR.PSES.AT WT LE.VEL
(Wit ts/i2 I (Millib ar)
-6,9101 02 1 at 7.

BOWEN RATIO

S ME ASUREMENT ERROR ANALYSIS OF PARAMETER S LISTFD IN PERCENT MEAN E RROR AS COMPUTED FROM CUNSTITUENT M EATUREMENI ACC.URACIES
TOP ROW ARE PROFILE ERROR VALUES AND BOTTOM ROW AREF ,U(.Y AE RODSNAMIC ERROR VALUES . ALL. VALUIES ARE APPROX IMATE AND ARE *,"

GRAD.RICH. Z/C MOMENTUM LAT.HEAT SEN.HEAT SRT RAE. TOTAL HEAT BOWEN FRICTION UCLUSPEC SCL.POT. ROUGH DRAG
NO.AT CAN AT LIEM PLUS PLUS FLUX PLUS PLUS RATIO VELUC IIT HUMIDITY TEMP. CENGIM (GEE.

183% 2011 118% 165% 162X 5% 11% 326% 54% 111% 108% 74% 108%

450% 450% 46% 461 378% 5% 6z 424Z 23% 695 491% H3G 40',

.CONTINUED BELOW

RUN NUMBER: 7905050830 MARINE SURFACE LAYER PRINT DATE It JUN 196T:
START TIME: 8:41:50) P ST NR L HEICROTIEEEU ROLOGT DAT A S AM PLING RATE (ALL T(ANN ) l(: Mill
S TART SAlE: S May 1979 (DAY 1251 SAN NICOLAS ISLAND, CAL DAIMA AVERAGING PERIOD. 30 eve

- COMPOSITE PR OFILE AND BULR AERODYNAMIC DERIVED PARAMFTER VALUEP UFIGHTED AS A FUNCTION OF THE, APOVE kRFGPLCTIVP tEA URIMI,T7 ElvvR':
WITH THE LOWER LIMIT OP THE COR R ESPOND ING MFAS( IRFMENT UNCERTAINTY INDICATE D I N I I:

FLUX PARAMETERS
STABILITY .... n__ UP,:=DOWN( SEAl ING PARAMEIER5;

;O1AD.RCARDSON NUMBER? MOMENTUM PLUS PRICII!ON VELOCITY
c.gtale,-Unstablve( (Nt/MO)0 (Mt astc

-1.000 to.02I ASTI 9.0 -2 lEI) 2716E-0ItI 0 lYS-OI

GEOMETRIC MEAN HEIGHT HUMIDITY FLUX SCAL ING. SPEC- HUMID
lMoger ) GMHE-(Ie2l(I2 "g/sec 21? lT/KnV
12.99 2.21F- I IIIP-DLIE -6.47Y1B-IS 13Aof-T.%J

ZIt AT DMH LAI.HEAT PLUS SEA) INC' BOITEMP.
-0D l 0o. 021 'Rtn/l (Relive

5,.46E 021 ti.IE.OII 1.214F SA 12.00-I?)l
Z/L AT 10 MET ERS
-0. 010 11 .021 SFN.HEAT PLUS ROUGHNESS, LENGTH

MONIN-OBURHOV LENGTH -3. 'W00-Dl) 13.9E.001 5.6701-O0l5 E-i

-2.919E 05 SRT AND SOLAR NEAT PLUS DRAG C11EF A' It E09
(t'/?) (Meers

-7.41E0.12 12.SEcOII)tl , 4l~H

TOITAL HEAT BUDG>ET FLUX
(W attt/n )
-h6.8 5f 0 13.0) +011

BOWEN RAT IO
In. nsts)

0. 006 (0,081

IDIFFERENCE BETWEEN THP PROFILE AND BULR AFRODTNAMC OPRIVED PARAMETER VAlUES AS CMF(ED VIA TH: STANDARD DEVIATION FMOM EITHER 141

AOE WE IGHTED COMPOT'P [AI( U MESJRMN INETAIT A. WIHEE ABll ((I VAEI AGRAL VALULES AR
LISTED I N PERCENE DIFFE RENCE AND ARE .. v-":

GR ADRICH. l/L MOMENTUM LAT.HEAT SENHEAT SRY RAD. TOTAL HEAT BOWER FRICTION 5CC SPEC S(:)..PUI . R('(;H DRAG
NO.AT DMH AT ITEM PLUS PI US Fl US PL((S Ft oE RAIOl YE) I.ITY HU(MIDOiTy TEMP E NG))) C"ItEE

99% 99% 7Z 6% IMX Dl 1% 7t% 4% 9% S1t ITS v."

*END) OF DATA IH19 275



MARINE SUREACE LAYER1 NIC RO1ME1EOROLOG CAL ESPER MENY
NAVAL RE1:SEARCH LABORMATURY
ATrAASPE)1A1C PHYSICS BRANCH

MARINI ATMOSPHERATE RESEARCH STATION
SAN NICOLAS 151 ANID, CAL.1000NIA

0 0 IROMEIEFORDLOOICAL- DATA *

AUN NUME-Ro: 79S OS09O0 PRINT DATE: 11 JUN 1900
DIV I ORE: 9:12: 5. P';U DAT A SAIP1INOG RATE (ALL CHARNEO.l 1 ;t/Mn

FAND TINT: Y:4-: 0 PST D ATA AVERAGING PERIOD: 30 Moo
010I01R DATE: 5 May 197/9 (DAY 1:k-, NOMENCIATJRP: IoUPPEM LEVEL. 21I.OWER LEVEL

ANSIO SD HPANNL RAW DATA0 LAVEVACE VDLI:

N-oll NoSI N-10, N.'03 N".04 N7.05 No.'06 N..07 No.'08 N.aP

VOL I.AEE., TLSP.SIRI, I TEMP .ST,2C. DEW POINTI SOW PAINT?1 W IND ILPEED W IND SPIEED2 BAR-P RES.? SKO M AD. 4WIND SIR
it0 UD 01 5418 5.114 4D484 4.323 5.035 S...7 4932

No.111 N.11 N1 o1 Noi.14 N-.15 No.16 No.17
Li7: K AT TEnYAt F SC COF NJ:, Al' ((AL CAGE MANUAL ELAG 7ERO REFF, SP AREI A SPARE 61 VOLT.RE .0'

3.734 H.02 Z.717 V.001 0.0011 0.0 a1 0.0 01 6.29'I

O t1lLTAL LEIANEFL RAW DATA (AVERAGE): ESCARPMENT DATA, FIELD CALIBORATION AND WIND SPO~r ESCARPMENT CIORRECTIONS

N,, oIISNONER A N LA DSPIOC AL DPLF ',O WIIECAL- W5ILL WSG2EC

AR TEMP .I AIM IFYOP.? HEIGHAT/LENCTA PATHIMGter.I (Volt, 1 tl, ((ot, 1Ltt 1 op

l4ll 13235 ("471 1331031 0.14 3 340 -0.009 0.00) 0.0,,1 0.999: ffO

oSltEM RL'l'SioOEPiAC. PAPAMI, TEAS IRANSI-Ai D INTO ENGINEERING ((NTIS:

MANUAL1P ILAt, ERROR CIODNI ASIA 501.0 SALT REF DOS VIr REP DOSV ZERO REF DOV AC SQI I FLUIS AC PROS F ILA QoC VIII TAG) Al EL L
IN .,, n~.'~( (N.00 A(NIM',.0055 I~o 'DS'(N o.),) 11120k (No ),J) (No ((il 100(

o 11!-1 HOLD MTCIRIMEIE-OAAII.ICA PAOAMETERS IIlNCLDDIND 0000 06(100 CAI AND ESCARPMNT N CORIRECT IONSL ISRANSLRTOD INTO ENGrle) ERIT UJNIT,

AIR TORY I WIND SPIEDI ALA ELIINTI TIEMtPSTIC.( WIND SIR. BAR PR05.I1,9AO MAD FOLWI OI TE MP ME AN AIRP IFM:'

I Y1%O~' 9.1c/sr lIeor, I (Mj~M23 IleI 1 I l~lbarI WatoI 'CI l * 11

03 H Ah4 11.2 M-4 O TATA '112 7 II- AS 08 lO 02 1 0 3163 266112'

Al IMP WIN~l11 D SEE I1,' 1W1 PAINT1? TMIAIIC.R?" TOD. TAbtL HAM PROS.?1
./rt~~~~r/;eT~~ I (Cosos Ee . 231 Mee. olLRlloL

13 32.3 0 ID v'],, NO D)ATA a 44 a505

o CACl AlES 1 ,,TCR.YtTLEILS0.U(ILAL PARAMETERS

OLITI 1 PS EM IATMPT VPO.ER. ASLMI ELH3MDISPCHMIITYPPEDI S A RO RFIDL"ers Is ol 1,1,"V I (otI 11
5
/e.l (P erren' (0.1/EN) (Molt (O I RE.MII P-VH IDIAPRS S I I S 1r IEI M" 0,3,

ml I% 1340 I56 1473 941Dl ? I 7i) 6930-0 I? Igg.'h I! 2? NDT

01 12 ' P
1  

EP2 VMlA U1 S 1oT 1EP. AllS HUMID ;1 All HAMI. 2 11 POI g HU I 2 AP P0: I YAP FRED 000 INTOX
Meters'IIR I~~~s Ito' (1 0051 V6tA )FP*t IR~ lt I~r 'M ilar 'MI M2

V'S iy I V 46' 4.7.-, Y 411IF 13 1' 20 7 64"10.0 (7 44P' 5 wI NO DATA

* CTNI11. P' LOW

PRINT SAIL IT 'UN, (50

61: N'MILR /9~~lSISMAR INO GLIAFALl I AVEFN DATA SAMPI 101. 0010k 'Al I JI OANNE :I l.'t

'M56 TIt 1NL MICROME tEI:IRAL Il DAY )TA AVERAGING FPROD, 3(1 M.
,'AT l 507 T.o 190/9 'DIAY g..1 SAN NIFlIlA~s ISLAND. C0 NIIMR NLLAIIOR 'IOFPEIR If1k, 1 0 O-vEI E

*PA,'l ILL I AJ Lill AT IANT' b.0710 ON AEIVL OEO'SORSE D AND CAr I tIlS VAL i (rIOIIR 1 973'

11110 PARAMETER'. PO~ Ill 1 1. lSE
.111 IT, 'oo), TOAWNo btAr INC. PARAMO 1108 PARTIAL DFRIVAIIVo S *019 W1l it0 Il-

le AD 611. ARDI;,"I N IM ."rR MOME1MIIIM l l o R r l~t ISILO1,1"1 , I " t GFNIR AL IDAM :IlN/DZ' CENtRAl FORM N S LIP)
_'.e Il0016* l t/tI?- I Met., . k'R N21I IIzi 12121 I tO 11 .1 Z ?20 I

11 L AT ".M . II 0 I 2. 92. " II 4 I ", IN I N

IIIMI11611. MOON IE I ,001 HII MIDITO El O StLAtI NC; iPEr HAMS N-WIND SPEELD IM/N, t N:WIN'oOPTD 'Nso
'Mt. GMH':21,oI/2 r4qse eI I,,q IHEC* M Vro Z-HLIOOT tM 5e , A-1o

wo TSRO -S!q hy" 650 DWS"02 6'' 04002 PS I- P 4fl

1,1 At (MA LAO HEAT 10110 
S0 17 1Rot,' SI:LING POT TEMP. N"SPEC HUITDITY 1Mg/Rg) MOSPIl OMDT00,'

5 I11E III IKX oon) 7-HE IGHT LIMetri ,, ZOi ION T. v1.C A.-'
I/L- AT 16 MI TEkl, 0435E-03 DON/DO- -8 9?FITA PS1.051

I Al. 1TIN HEAT FkI f~o IALOE A 4/ 1.1
Ia W , -1.2

/11 At 21 2 '/10 no Rl(t II ,I LENCTO N-PGT .TEMP.IeooMPTTMPreoo
IM~torsl 2=611000 (Mte? /.tOL""rt M. ((r R-o

SKY AND SOLAR MOAT FoLlX 7 34190 U!. DPT/DZ' I 16E-03 07 ~sU-s
7/1 UT .2 wit In' 

P1 KlP " ' 2IP 0 IT
DRAG COEF ATT OOS N .YT0ME " 501- 00'l

(t~IA-01(005I 0)00 IAI) HEAT 61DG010 ELlI It)oIMettskontoeI 7. HE I10100I M) O., I A,
(M ete T IW 1t/,? t1l2. 13 PSI-ROME
8,461E 02 -7,701 T? CT? SLAI'E'NA PAIN

1511 AT 1 1' .101936 bOtN RATIO

P " 1 AT 221 1 0,107 IO, to .

P52A IT IT02,I- .7
1,T1 AT /2 .6'/N03

oGENPRAL Cr'HSTAN') RISCELLANtI 00

Y0ON 000MM ERASTTATIAM PRAIrIE tI PROFILE bill K bSLOCOINSTANT ACCRL FRA TII0N TOlE PRANDIL TIR.ACHRMIDT TOMN HEAT MOISTURE AR DENSITY
Nooo I 1/o 1 NI IMPER NIJM600 TRANSICEIFF. TNANPP,C011 109/el3

.4 97959 0.7 4 0.74 0.921-Ti. 1 .320 -0 T. 12302"
* 00 MRAL NOTI i: AIM S~' IFIC OHl AT

Aop'irany, loottor .:fcdc .or 1-so -Ic of Profile Slope anti/or Partool Derioatioe. 1IT~oaI1 Mel I

SAT-OR?- I/- SRI-I WqRq ATER EAT.NEAT VAP

5,AflIE v.

* CONTINUED ON NEiRO PAGE 276



Rt UNUMER 7 01910 MARINE SURFACE LAYER PAINT DATE: 11 JUN 1980
SiART 11nE: Y9:12: 5 PSI AR) MICROMETETIROLOGY DATA SAMPLING RATE (ALL CHANNELS): 6/Mon

5.tART SATIE: 5 Ma V 1 979 ( DAY 175) SAN N I COLAS ISLAND, CAL DATA AVERAGING PERIO0D: 3 0 Rin

* (:2 MAlES MII7ROMFTEIRYLI)GICAI PARAMETERS AT TEN METERS:

AIR TEMP. WINS SPEED) DEW POINT TEMP.STRUC. BAR.PRES. BULK Wi TEMP AIR-UT TEMP POT-UT TEMP YIN-UT TEMP V.POTWT TEMP
i.esus (F,,,/e) (CoIso, TKel.xM-2/3) (Millibar) Clis ~ lii (Kevn Ielun) (Kelvin)

123 86 10.17 NO DATA 1016.46 ;C333 -o.191 .18 1.243 1341

HEIGHT POT.TEIP. VIRTIEMP. V.POT.TEMP. AbS.HUMID. RELN"UMID. SPECH.UMID. YAP.PRES.. S.VAP.PRES. REF.INSES
le.ter) (Cel iv (Cel.nioI (Celsius) 1Kg/n!) (Percent (EKg) (Islbr) (Milliba~rvl 1Re.iM-2/3)

(LI 3.391 4.626 14.724 9.417E-3 82.33 7.653E-53 12,450 15.307 NO'DATA

bill1 K AERODYNAMIC CAL CU) ATIGNS RAVED ON ABOVE ESTIMATED VALUES AT TEN METERS (FRIEHE ET AL,197D1:

INEPIERED PLUS PARAMETERS INFERRED INFERRED NEAN VERTICAL
STIADBILIT r ( _UP, -DOWN) SCALING PARAMETERS VELOCITY COVARIANCE MISCELLANEOUS

IRAD.KICHARDSON NUMBER MOMENTOM FLUX FRICTION VELOCITY UI TH LONG. VELOCITY AIR DENSITY
_b-taSe.-nstable (Nt/INl )MeternS/ s-c (fleter2/seo) (Kg/n3)-u 012 AT CMH -9.5SE-5 2.79DOE-ST -7.783E-02 1,2305

ILMETICI MEAN HEIGHT HUMIDITY FLUX SCALING SPEC.HUMID. UITH ABS. HUMIDITY AIR SPECIFIC HEAT
tinter) GMH-(ZInZ2)/ (Kg/e - 2 F1Kg/ Kg) (Melter Kg/sec .3) (1 l/K~g K.1.)
(2 99 2.41E-05 -7.027E-S5 2 .41 2E -05 2.16%E DR

/71 AT LM14 (AT.HEAT FLUS SCALING POTTEMP. W ITH POaT 'TEMPEDATURE WATER LAT.HE AT VAP.
-IllW l t/M-2)( (Klin) (MeteF. Kel./se) lI7c./Kg)

I. 96E 01I -6.946E-03 I.938E-03 5.A980E IS
21L 7, I(U MEIER',

Lf "' SAEAT FLUS ROUGHNESS LENGTH YAP PRES.AT UT LEVEL
(Watts/n2) (Mete,) FIAT Ills!r)IMONIN 9BUKHULC. L.NLTH .1.41E 00 6. 137E-05 15.41%

(Mete, -
IF 19ff U.' SKY AND1 SOL AR MEAT Flux DRAG COEFAT 10 MEFTERS ARSHMUMIB.AT UT LEVEL

(Ra tv11/mi2) DieninL.. s (Kg/it!)
-BINE 02 1.6E1 l1I66E-02

IO~T)HEAT BUDGET FI Bi AR.PREDSAT UT LEVEL

-7 56E I21 1117.66

*MI .- ,UR(MftN? ERROR ANAL Y1% OF PARAMETERS L ISTED IN PERLENT MEAN ERROR AS COMPOSED FROM CONSTITUENT MEASUREMNENT ACCURACIES.
Ill 6(10 AR) tf L N I1 E R ROR V041 ((Rb AND BOTTOM ROW AP ('SIl AERODONAMNIC ERAOR VALUES. ALL VAL 0EV ARE APPRO I MATE NB ARE '.o,-:

"I'l, "I: I ", NON(STUM ATMHEAT SEN.HEAT SKY DAD. TOTAL HEAT BOWYEN FRICTION VIL.SPEC SCI.POT. ROUGH. DRAG
til 9 A).11. 1:" FLUn t'I 000 FL( (1) E luOX R ATIO VELOCITY HUMIDITY TEMP. L ENGTH COEF.

(U 17. (Us? 163% 139% 5% it% 302% 53Z T1lt 86% 73% ID6l

-1 1 14 4.X 460 '.079% ta INS 6175,% 230 69% 6102% 43% 40%

*1.5I. )10 .:tIl ~iLMARINE SIURfACE AE PRINT BATE II JUN 1980
LU" I 101 9 .' ii 1;C ND) MLMT:OGY DAT SMPLN RAEIO AL (EOANLS). 61Mit

- A I>1 .yI -'At I/ SAN CIO AS PLANS, Al1 DATA AVERACIN. PEID IM

ILI17.I,: A I)'NAMT)11 0t lII PAKAOII TIN VA) LIE Ut I.HI 0) AS A P)(NCT ION (If IN ABOVF E Al PELT lYEL RE ASOREM'N'T E RRORS
IL )'''o to (ML. l': W (RE lP((tu[11N, M 41(1 MINI L)NCtAINTIO 1,11) 41)5 IN II

(10PARADE ?FRI.
TIil- I. I,, %CII ('(5~AL ING PARAME 1t 15

1 I I. Al (t' 1AP ' . , (Si 11.') "I DAT 1, lb I) il

CIm IN0 ll M N H 1) )(M(TT (((1 '.IKA IN. -it I HUMID

I: G'MO I Al HEAt fill, SIvA I PIT TEMP.

t, 7m61 SI 1 ?ur.0TI 7 2340 Ot [;2 CE-C?I
p 1 i I E (k

Sit IC C,2 "'N HillT 1(1It ROUGHNES FNGTH

MI
1
Ni5 (IiEILKH((L/ (t1.7T1 -2 o9 l If O0.114 6 5,151 -OS 16 111-0,

0fe 98/F 59 Y0 AND SOL1 AN MEAT FLUX DRAG COlE AT IS0 ME TED

(Aat,/I, P (Meters(
itIN 1 1 E?+.K.FtI I SLc 14.0f-041

TIIAL F(AT IISGET FLUX

HOWL"4 RAIOL

-n.049 IS CAI

* Tl)T)RLn)) 1'(40)65 TN) CR11)ILL AND1 BLL AfRODY14TMIL DERIVED) PANAM ETEN VA) 0EV AS COMPUTEDf VIA THYF STANDARD DEVIATION FROM EITHER THE
Al1(1 OWE LE S( IMT'.ITOV IL MFAGI)NEMEN4T ((IERT1AINT1Y VALUE (WHICH OVER ABSOLUTE VALUE 1V C ANGER) - ALL VALUSES ARE
1t P. p NHPP iT TPTEREHCE AND ARE '.to,-.

(.895 R1CH 2/1LC MUM:)NjI(LM (AT.HIAT SE4.41-AT SKY DAD. TOTAL NEAT BOWl-N F RICT ION TCL.VPEL SCE .POT. ROUIGH. DRAG
NO.l TOMlf At IG I FII FL 11 1010 ELlIX F1liI RATIO VFlOCITY HUMIDITY TEMP. LEN4GTH 111F.

!9% 9Z S% 9% 1 IX 0% 1% 79% 3% 1 CI 50% 9% l
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MARINE SURFACE LAYER MICROMETEOROLOGICAL EXPERIMENT

NAVAL RESEARCH LAINDRATORY
A TMOSPHERIC PHYS5ICS BIRANCH

MARINE AT MO0S PHE RIC aRESEARCH STATION
SAN N ICOLAS ISLAND , C AL IFUNIA

. * MICRORETFDO(UCAL DATA Ao.o.O

RUN NURSER: 79050930 PRINT DATE: I1 JUN 190
START TIME: 9:42: 10 PSr D'AA S AM PI NG kEATF ( ALL CILANRO LS): 0,/Moo
END IME: 10:12:10 PST DATA AVERAGING PRI OD: 3)'1 Mi
STAR] DATE: 5 Mop 1979 (DAY 125) NOMENCLATURE: i-UPPER LEVEL, S'LUWER L EVEL

*ANALOG CHANNEL RAW DATA (AVERAGE VD):

N".0 No.0 No.02 No.03 No.04 N-15 N.5 No.07 .0No1
VOL I.IAEF.A TEMP.STRU1IC.1I EMP.STRLLC. DEW P0(1 DEW POINT? W IND SPEED) WINS T:PEED? PAR PRES.2 SKXY RA)). W INID SIR1.

6..2.1 U0 I .001 0.0o 5.145 F.132 4 .070 3.0O38 5.548 6.34W 409

No.11 No.IT N..12 No.13 N..14 N.oI'j N0.16 N..17
11111L1 WT TEMP AC FREQUEINCY AC VOLTAGE MANUAL FLAG ZERO 1 REF. SPARE A SPARE S1 VOLT.REES1

.3,778 3.B25 2.514 0.001 (1.O., 0.0 01 l(.1101 1-10S

oDIGITAL CHANNtL RAW DATA (AVERAGE): ESCARPMENT DATA, FIELD CAL IBRATION AND WIND SPELS ESCAREMFNI CUOWRLTITNS:

N.1I No. UPWIND NEAR UPWIND LAND SPIFCA TE'EFCAL WTL'IFCAL WSIL WS2Ec
AR TEMP I AIR TEMP.? HEIGHT/LENGTH PATH)MetersL (Vol ts :Oolts (Volts) (rortf., (C.Eff.)
141 1 133579 142 1 134475 0.183 145 -0 . Do9 D(.1( loll 0 1 .992 0. 912

oSYSTEM HUISEKEEPING PARAMETERS TRANSLATED INTO ENGINEERING UNITS:

MANUAL FLAG ERROR COUNT DATA DATE VG LI.NEF.DEV VO LTREESESF ZERO0 REFE.DEV AC VOLTE FLUX AC FREQE LUX AC VOiLTAGE AC~ FREQUENCY
(Noscaos) (NoascansL (osbeosl AIM a.>,005V) PINoa .00L-V) (No .002OV) INoOSUI) INoL IHo (GAG, (Ho

I N8 0 I S It'.) ',9.02

* OSFRVED MIGRLIMETEOROLOCICAL PARANETERS (INCLUDING THE ABOUVE CAL, AND ESCARPMENT CILREGCTISNSI TRANSLATED INTO ENGINEERING UNITS:

AIR IEMP.I WIND SPEED1i DEW PUINTI IEMP.STMUC.I WIN D SIR, EAROPRES.1 SOY RAG., SUITK WI TEMP MEAN AIR TEMP
(CeILsoos (Met r/sc (Ce.s--) (ReIloM-2/AI IDeg.True (MoIlobarI (Watt/N?) IesoT (Keloon"

3.5R 7.75 10.39 NO DA TA 311.4 1015.b5 -HS11 3.426 206.1,63

AIR TEMP.? WIND SPEEDS DEW PUINYl TEMP.STRIUC.2 TIDE TABLE DAR.PRES.?
(eIos( (eer/se,) (eLs"s) (Re .oM -/3 (MeteIr PSL(I (Rollo Lr)13.447 7310.27 NO DATA -0.51 (16.75

o CAI GULMIED MDCR((MEIELTRULDGICAL PARAMETERS:

HEIGHT, 71 PDT.TEME.I VIR.TEMP.T V.POT.TEMP.I AES.HL)MID.I REL.LIMIS. SPEC.HUMID.I SE.PAFY. I s VAeP.EEs.I AEL..INDEo I,
( Meters) 7E1"505 1 elsoos) (C 19;os) (K2/1o3)0 (Perc t) (04/04) (MoIlber ) (Mo) loIer ) lKe.o M 2/3)
18.35 liliA~ 14,7( , 14.89 9 551E-l 87.22 7.770E-03 1?.629 151.309 NO DATA

HEIGT 72 P2IM. ITM. V.POT.TELMP.7 ASS.HUIMID.7 REE.HUMID1.? SPEEHGMDD.2 YAP PRES.? S VAP T'RFS.2 REF.INOEX L
(Meters)q (.~ts (C3os E~,:( (5o) (Pereot) (Kg/EqI I(Mo9bIoe ( MX) lb~r R I o?3

9 1 1 3 1479 14,813 91'11 81.7 7.706 -13 (1.1 16 NV0 DATA

- CTONTINUED I-ELOW

PRINT SATE I I JUIN 19140
RIAN RSER 7 50'0930 MARINE SIRICAE L AYER DA AME JAGNt RA IF ( ALL L'ARO.OLS( I S 1 ML

S~TA4RUT TIME 4? IL P ,T MRE MICROMETCO IRTT O"t DAA AVERAGING FOIS: 31Ro
SItART SAW It , Mey 1579 (DAY 1;,S) '(AN NIT'OLAS ISLAND, CAI NOMENME IATIURI (-(lEPR I EVEL , 2LUWER ((VLE

I PROFILE EALCIL Al IONS D-ATED ON ANUOVO OPSERVEI AND CAT CVIAILS VATLOI S (ROSINGER,197.t(-

TEuo EARAMETFOS ENS) I II : PES
STANIt ITY I. -UP, .-DOTWNT STALIN. PARAMEIORS EARIIAL SORLYATIVOS, I LAR WHI sIG.HT)

G;RAD.R )CHARRS.S NUMb)l 0 MUMO N'IM I'll, FR LET ITA VI (UCITO GONAL OR) FRM SD.I GOMjAL F PRR AS) SEE

(oStb.,I~O~b. I N/? eCNifI(A ?)) o(?l?/ (()1 51 ALZ-'.-'
l.012" Al'" SRI -7121 . 405-,LI Io'2l2 (I-A?

IOITRII:NMEAN HE11 1,0( OITMSTT 1(0 IR' G bSF) HOMO5 A-WIN:,P(I7 ,e D AN 7' -FLD'M

AS SLopt - I bE IDo
A/L A. GRA LA I HEAT FtVOX

0.7 aWettsI2( SALING PLI (IRE. A'St'EE.H(MITIvt N~~g ASEE) HIIMIDTITt 05q/k

I ~ ~~~ (W It. (Rdj 000 'I) 7'HO I GHT (Meters) q) 2.0( (t581 (Ml Ver? Woo'
Z/1 Al 10 Mf TEATN ,.635E-03 DSH/D1)Z= _R 920 -It, P SSI

0 .013 ' N HEAT TL(U H8 DLOPE 9 59) I O

t/E AT Zl -1.69C D ROGHNESS LENGTH N"ITl TEP (Nelotl NiP) TEME.. CoOf
a 0 14 'Meter' I2-HE lIGH :P'er. 2HEtI M VerlA,

SKY AND SULAR HINI FLUX 3.4491-DC- SFT/SZ' R97C I, - PS'llpr12
0/E. AT 27 (We t os/oS) K LOT 9- 1I
fl.0 12 - .85 2PI "LE 0 90S

DRAG COl - Al I MTER!,' TMESRI- ~M?3
MOI(N--EI((HTV LENGTH 1(118) HEAT PUDGE T EILV ?S INo'OPi) lEIH IT .M A

(RtesI(WtOs/? I '/10 I.. ESIV.,NINE

7. NSS 0 -R461 0? CT;' SLOIPE -ND DATA

EIl AT ZlI'-0.)11 EOWIN RATIO
pr1 AT 7? 1733 In), cooflI
PS5 AT/I- -0.154263 0.041
PSI?, AT 12. -D0.077342

"SENERAL CONSTANTS: MISCELLANEOUS

VO RARMAN G RAVITATION nFI PROFI LE FUI 811 1 U LK SUER--------
CNMST AN T ACCELERATION TUR.PRANSTE TI(NR.SLHMIST YE N HEAT MYISTULRE AIR DENSITY

(No o 1t " Mse 21 MURSE NURE TRANSFITIFO . THANSE COEN - (q/MVA)

0.4 9.7959' 0 .7 4r 0 .74R 0.92-3 ,321-1A 1297

"GENMERAL NOTE'S: AIR S;PEC-IFIC HEAT
A.L..I loctec o .orde oIocsree T O ProFIle 

1
p, e-d/-r Perot.) D.roojotie. )I I/Rq ReI .

SM -HK0- 08-30404 WATER LAT.HEAT VAP.
PTYXI-PT? ./- OR tOI, (11641.1041

.8973E (05

o CONTINUES ON NEXT PAGE 278



RUN NUMBER: 7905050930 MARINE SURFACE LAYER PRINT DATE 11 JUN 1980
START TIME: 9:42:10 PST NRL MICROMETEOROLOGY DATA SAMPLING RATE (ALL CHANNELS): 6/Min
START DATE. 5 May 1979 (DAY 125) SAN NICOLAS ISLAND, CAL DATA AVERAGING PERIOD: 30 Min

" ESTIMATED MICROMETEOROLOGICAL PARAMETERS AT TEN METERS:

AIR TEMP. WIND SPEED DEW POINT TEMP.STRUC. BAR.PRES. BULK WT TEMP AIR-WT TEMP POT-SI TEMP VIR-ST TEMP V.POTWT TEMP
(Celsius) (Meterlsec) (Celsius) (Kel.IM-2/3) (Milllbar) (Celsius) (Kelvin) (Relvin) (Kelui (Rein)
(3.437 7.35 10.28 NO DATA 1016.65 13.426 0.011 .109 1,355 (.453

HEIGHT POTTEIP, VIR.TEMP. VPOTTEMP. ABS.HUMID. REL.HUMID. SPEC.HUMID. VAP.PRES. SMVAP.PRES. REFINDEX
(Meter.) (Celsius) (Celsius) (Celsius) (Kg/3) (Percent) (g/g) (Mill"bars) (Mullibars) (Kel.iM-2/3)
10.0a 13.535 14.781 14.879 9.489E-03 81.21 7.714E-03 12.550 15.454 NO DATA

BULK AERODYNAMIC CALCULATIONS BASED ON ABOVE ESTIMATED VALUES AT TEN METERS (FRIEHE ET AL,1978):

INFERRED FLUS PARAMETERS INFERRED INFERRED REAM VERTICAL
STABILITY (+=UP,- DOWN) SCALING PARAMETERS VELOCITY COVARIANCE MISCELLANEOUS

RAD.RICHARDSON NUMBER MOMENTUM FLUX FRICTION VELOCITY WITH LONG. VELOCITY AIR DENSITY
(uuStable,-=Usstab~el (Nt/n2l (Meters/se) (Meter2/sec 2) (K/1)
-0.012 AT GMH -7.42E-02 2.455E-SI -6.29E-52 1.2301

GEOMETRIC MEAN HEIGHT HUMIDITY FLUX SCALING SPEC.HUMlD, WITH ABS. HUMIDITY AIR SPECIFIC HEAT
(Meter) GMH=(Z1*Z2)I/2 (Kg/sec M2 ) (Kg/Kg) (MeTer Kg/sec .3) (ITcal./Kg Kel.)12.99 2.14E-05 -7.072E-05 2.136E-05 2.4167E S2

Z/L AT GH LAT.HEAT FLUX SCALING POT.TEMP. WITH POT.TEMPERATURE WATER LAT.HEAT VAP.
-0.a15 (Watts/2) (Kelvin) (Meter Kel./sec) (ITcal./Kg)

5,27K 5) - O.140E-03 1.262 -03 5.8971E 0S
Z/L AT 10 METERS
-0.1U2 'FN.HEAT FLUX ROUGHNESS LENGTH VAPPRES.AT WT LEVEL

(WatTs/M2 (Meters) (Rillibar)
MONIN-OBUKHOY LENGTH 1.57E 0 3.746E-05 15.461
(Meters)
-8.579E 02 SKY AND SOLAR HEAT FLUX DRAG COEFAT 15 METERS ABSHUMID.AT WT LEVEL

(WatIs/M2) (Diensinlessl IKg/3)
-8.8 E 02 I.115E-03 1.169E-02

TOTAL HEAT BUDGET FLUX BAR.PRES AT WT LEVEL
(Watts/nJ) (Millibar)
-A31E 02 1017.,A

BOWEN RATIO
(n unit,)
0.030

* MEASUREMENT ERROR ANA.YSIS OF PARAMETERS LISTED IN PERCENT MEAN ERROR AS COMPUTED FROM CONSTITUENT MEASUREMENT ACCURACIES.
TOP ROW ARE PROFILE ERROR VALUES AND BOTTOM ROW ARE BULK AERODYNAMIC ERROR VALUES. ALL VALUES ARE APPROXIMATE AND ARE "nor-:

GRADARICH. Z/L MOMENTUM LAT.HEAT SERNHEAT SKY RAD. TOTAL HEAT BOWEN FRICTION SCL.SPEC SCL.POT, ROUGH. DRAG
NO.AT GNH AT (OM FLUX FLUS FLUX FLUX FLUX RATIO VELOCITY HUMIDITY TEMP. LENGTH COEF.

194% 217X 117% 170% 170X 5% 9% 341% 59% (12% 112% 79% 117%

50ES "Box 46% 46Z 516% 5% 6% 563% 23% 69% 539% 43% 40%

CONTINUED BELOW

RUN NUMBFR: 7905050930 MARINE SURFACE LAYER PRINT DATE: It JUN 1980
START TIME: 9:42:10 PST NRL MICROMEXEIRLOY DATA SAMPLING RATE (ALL :HANNELS): 6/Min
START DATE. 5 May 1 979 (DAY 125) SAN NICOLAS ISLAND, CAL DATA AVERAGING PERIOD: 30 Min

COMPOSITF PROFI.E AND BUIK AERUDYNAMIC DERIVED PARAMETFR VALUE WEIGHTED AS A FUNCTION OF THE ABOVE RESPECTIVE MEASUREMENT ERRORS
WITH THE LOWER LIMIT OF THE CORRESPONDING MEASUREMENT UNCERTAINTY INDICATED IN I I:

FLUX PARAMETERS
STABILITY ( .UP,--DOWN) SCALING PARAMETERS

GRAD.RICHARDSON NUMBFR MOMFNTLIM FLUX FRICTION VELOCITY
S. lable,-Unstable) (Nt/ 2) (Meters/sec

0.306 I0 02J AT CRH -7.33E-02 )6.AE-021 2.441E-01 16.DE-I?(

GEOMEIRIC MEAN HEIGHT HUMIDITY FLUX SCALING SPECHUID
(Meter) GMH-(ZIe72IIl/: (Kg/se: "') (Kg/Kg)
12.99 2.04E-15 IROE-M -6.523E_05 13.0F-I5)

I/L AT GMH (AT.HFAT FLUX SCALING POTTEMP.
0.a 10.u2s (Watts/2) (Kelvin)

5.035 0 12,DEE011 3,786E-EI I.OE-02

Z/L AT 0 METERS
0 007 (.02) SENHEAT FLUX ROUGHNESS LENGTH

(Watts/n?) (Peters)

RONIN OBUKHOV LENGTH - .78E-01 I3, 6En 7I0 3.641 4-55 (Alf E-05
(Meters)
7532E . SKY AND SOLAR HFAT FLUX DRAG COEUAT (0 MTERS

(Sattis/eS) (Meters(
-HSE 02 8E.0011 4.144 , f4-041

TIITAL HE AT BrUDGET FLUX
(Wattslm2)
HA37F 02 13.1f 011

HOWEN RATIO
(n. n t.

-0.014 T .Il

DIFFERENCE BETWEEN THE PROFILE AND RULK ATRODYRARIC DERIVED PARAMETER VALUES AS CMPUTED VIA THE STANDARD DEVIATION FROM EITHER THE
ABOVE WEIGHTED COMPOSITE VALUF OR MEASUREMENT UNCFRTAINTY VALUF (WHICH FVER ABSOLUTE VAIUF IS LARGER). ALL VALUES ARE
LISTED IN PERCFNT DIFFERFNCF AND ARE -+r-:

GRAD.RICH, Z/L MOMENIUM LAr.HEAT SEN.HEAT SKY RAD. TOTAL HEAT BUWEN FRICTION SL,OPEC SCL.POT. ROUGH. DRAG
NO.AT GMH AT lON FL UX FLUE PLOX FLUX FLUX RAllO VILIS:IIY HUMIDITY TEMP. LENGTH (E'OF

66% 69% 2% 13% 61% 0X 1% 46% 1% 11% 32% 3X '4
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MARINE SURFACE LAYER ICROMETEOROLOGICAL EXPERIMENT

NAVAL RES EARCH LABORATORY

ATMOSPHERIC PHYSICS BRANCH
MARINE AIMOSPHERIC RFSFARCH STATION

SAN NICOLAS ISIAND, CALIFORNIA

NICRONETEOROLOGICAI. DATA A A* *

RUN NUMBER: 7905115I001 PRINT DATE: 11 JUN 1980
START TIME: 10:12:20 PSir DATA SAMPLING RATE (ALL CHANNELS): b/Ml
,hD TIME: 10:42:30 PST DATA AVERAGING PERIOD: 30 Min
M TAT DATE; 5 May 1979 (DAY 1273) NOMENCLATURE: TOUPPER LEVEL, 2-LOWER LEVEL

AGl OG CHANNEL RAW DATA (AVERAGE Vi):

N60.6(0 No.1 No.2 M.03 No.04 No.05 No.06 No.07 No.e No.09
VEILI.R9F.A IOP.SgiuC.I IEMP.SRIIC.2 DEW POINII DEW POOHT: WINS SPEEDI WINo SPEED2 BAR.PRES.2 SKY RAD. WIND DIR.

6.205 0.;D, 0.061 5.119 5.107 4.3b89 4.209 5.043 6.653 4..91

N", I ) (to"' No.12 No.13 No.14 No.15 No.16 No. 17
w :J_ Wi 'EMv A. AEQUENCY AC VIL TATE MANUAL FLAG ZERO REF. SPARE A SPARE B VOLT.REF,B

1.,IN .0 2'6 2.5(2" 0.091 a.0 1 0 .0 01 0. a 1 6 .205

oit )1)A1 CdAssotL NW o.J T (AVERAGE): ES(ARPMENT DATA, FLELL, CALIBRATION AND WIND SPEED ESCARPMENT CORRECTIONS;

NU..P 9o 2 ((WIND N)AR UPWIND LAND DPIFCAL DP2tCAi. WIBFCAL WSEL W52EC
.N0 TLM . I A f(Lt,.? HFIHT /IENGTH EATH(Moiero) (Volts) (0010) (Volts) (Coe.df,) (Co'ff.)
141t) I (52'S:. 142) (1,964 0.103 149 -0..09 0.100 .000 0.99?2 0.952

x SISltM HUIM LrRL RANAMFTERS TRANSLAIED INTO ENGINEERING UNITS;

E.-NUA( FLAt 1 (ARIA COURT DAIA DASE VOLT REF.DEV VOl T.REFDEV ZERO RFF.DEV AC VOLT.FLUX AC FRE.FLUX AC VOLTAGE AC FREQUENCY
'$4 $0.0b No.srs$.U (.aoL AINo.).IOS :.V) RINoL N.O.V 0 (No.L.OI2V 5 (NoSY) INo.)IHL (VAC) (HI)

:0:) 0 0 ( 1 0 115,1 5 9 .8

. . . . . . . . . ..,,,t. o uh. ,.(I A" 9A9o, IER (INCLUDING THlE ABOVE CAL. AND ESCARPMENT CORRECTIONS) TRANSLATED INTO ENGINEERING UNITS:
.. l w Wh) 2',((5)I Siw P1N)1 TEMpSI'RLCI WINS DIR. EAR.PRES.1 KY RAD. DULE NT TEMP MEAN AIR TEMP

-.: 01910) (Ke1 .o-Z/3L (Deq.grue ) (MillbarI (Wat/.) (Ce1"i.. (KIelok.)

:'., NIL DATA 311.3 1015.5 -9. 32E 02 13. 465 286.719

"- .1 , ob 09(1(,? (O 11(1012 TEMP,STRUC.2 TIDE TABLE BAR.PRES.2

.I,.:.,,ttrisr (Er Isov$ L1.M-2/3) (Meter HOE) (MIlo),ar)
.09 10 1? NO DATA -0.57 1516.68

* I ,, LI Ail) MIL0I1rLE,(oU,0I; [CAL TARAMETERS:

I.),,, .> IU(N.T)M/.( VII.TtP.I Y.POT.TEM'.I ABS.HUMID.1 REL.HUMID.I SPEC.HUMID.I YAP.PRES.E S.VAP.PRES.I REF.INDEX I
I CesLo ,R (CEsoosI ,elsous) (Kg/H3) (Perceot) (Kg/K) (M0"liorL illIIbar) (Ke.I.o-2/3L
3 El. 3I I . 14.BI 15,041 9.454E-03 80.58 7.696E-03 12.507 15.521 NO DATA

Ill, I 1, 'IH.ILP I UR.I MP. V.POT.TEMP. ARS.HIED.2 REL.HUMID.2 SPEC.HUMID.2 VAPPRES.2 SVAPPRES.2 REF.INDX 2
,.t. .. , ~,::I:.o(lslo) elMIus) LKg/o3( (PercentL (Kg/Ag) (AIHlbr( (Mollibar) (K IR.oMN2/3)

64i (.0-9 (4.920 5.010 9.377-03 79.46 7.627E-03 12.41. 15.618 NO DATA

PRINT DATE: II JUN 1980
.(Jt NL((1.tA 79005L0UU MARINE SURFAE LAYER DATA SAMPLING RATE (ALL CHANNELS): 6/Moo
-IAE ,.,". I : 0 ',. HAL MICROM"R ILEOGY DATA AVERAGING PERIOD: 30 Mon
SIAWI UALT S too 1979 lDAY 12e) DAN NIOLAS ISIAND, CAL NOMENCLAIURE: 1UPPER LEVEL, 2-LOWER LEVEL

0 PWi6 ILl CALCU A1(INS RAStb ON ANOVc ORSFRVED AND CALCULATED VAIUES (BUSINGER,1973L:

FLIIX PARAME ITRAS PROF ILE SLOPES
5(6)'(, ITT LUP.-DOWN) SCALING PARAMETERS PARTIAL DERIVATIVES (L+INCR.WITH HEIGHT)

. .. . .. . . . .. . .... .. . ... . .. . .. . ... ... .. .. . . . . ... ...- - .. . .. . .. . ... . . . .. .. .. .. . . . . . . . .

;.wA I ( HARD .IN NIttMB)R 0OM(NTUM FLUX FRICTION VELOCITY GRNERAL FORMRDN/DZo GENERAL FORM. "'SLOPE-
.)-'a1 "Jot (NI/oJ) (oeters/ser) I(NI-N?)I/ILIn(ZT/721 ((LnZIPUILL ZZ-SI) I/

L.II ( Ar (;f0 1.12-01 O E-Ol 1)1/21 I 42NI-N31

L oi( l t l 11N i) I 11) 1S(MLSI1Y (UX SCAT IN, SPt: HUMO. N:WIND SPEED (M/",) N-WIND SPEED (M/ser '
((Oet-1, .M:(.(iZoL,:/. (Aq/so 02) lKg/A7 ) ZMEIGHT (Meters) Z-NIGHT (M) Var-N.,
12 99 2 (1.1t% -5.7D9W-05 OWS/DZ 6.36f-02 PSI'PSII

7/WH LArHA FLUXSLOPE- T F

6.0(5 Watt,/.21 S(M) ING POT TEMP. N-SPE.HUMIDITY (Kg/k'j N-SPEE.HUMIDITY igq/Kg)
5.34 f1 a )K.Iv) -NEIGHT (Meter.) b-H IGHT (M) V" t Rous

1,L ) lu MtFfTR; P.D6E-03 DSN/DZ- -8.92F-06 PSI-PSI2
0,i IN.HEAT f IIX SM FLOPR- -9,47C 03

Z/L Al ZI -3,09 E 0 ROUGHNESS LENGTH N POIT.TLP.) Relooo) POTT EMP (ReloItnL
0.07111 tersi 2-HEIGHT (Meter.) zHEIGHT (I VRqt.Aoo$

SK AND SOLAR HeAT FLUX 8.8851-0 DPT/D7= 1.261E-03 PSI1P512
7/L AT 22 LW1ttt/oL PTK SIOPE 6.7DE 01
0.0 1-9.32(1 O?

DRAG COEF. AT 1O NFTERS N-LoTEMP.STRUC (RotH-2/3)
MO$IN-O IJKHY LEN.I1H IOTA NEAT BUDGET FLUX .)T Meoogonles . 7.1(1HE|GMI (M) M ert.RoI%
(Meters) .Wtt/N2L I .bt 61- PSI-NONE
.674E ? -N.BvE 0? C1 SLOPE-NO DATA

PS11 AT zi- -6.69942, pkLWDN R.yj(
PSTO Al ZS -0.,49040 (no unltt.,)

PS12 AT 71= -1, 13405' 0I or
P T2 AT L?- "L' ."67l62

ENERAL C.NSTANItS: MISCELLANEOUSp 2ON KAkMAR LRAV I IAT ITN PROFILE PROFILE BUK BUL
CNSrANr ACCELERAIION rUR.PRANDIL TUR.SCHMIDT SEN HEAT MOISTURE AIR DENSITY
Iho oo ts) (A/seo 2) NUMBER NUMER TRAN!F.C IFF. TRARSF.COEF. (Ag/o.t
0.4 9. 7909 0.74 0.74 0,92P -03 I.32E-03 ".2290

GF NERAL N "!;: AIR SPECIFIC HEAT
Actrocy 1:omtetbro oreeded For ee. re.ot of Ptof:ie Slop, and/or Partial Derio6oooc. $ITolO/O Rd.)

Coop tot .o n _oorute, R I onerto n of: 2.4165E 62

S04-SN,- ./- .OAE 3 Kg/kq. WATER LAT.HEAT VI,

5.8965E 05

-CONYI,UED o NE, PAC 20



AiUN NURSER: 79""('.."00 MARINE DIJRACE LAYER PRINT DATE% It JUN 1980
ST)ART TIME. ll):12:L8 P'it NA) MICROMETEOR OLOGY DA TA SAMPLING RATE (ALL C:HANNELS): 6/Mln
SIAMT DAIL: 5 MaY y7 (99DAY IJTA S AN N ICOLAS ISLAND, CAL DATA AVERAGINC PERIOD: 30 Min

" ._TIMAlEI( MICRUMPTEOROLOCDCAL PARAMETERS AD 1CR METERS:

AIR IEMP. WIND DuELD DEW POINT IEMP.SYRUC. RAR.PRES. RULE AT TEMP AIR-WT TEMP POT-WI TENP VIR-WI TENP V.PO0T-WI TEMP

ICTs (ms fl.te/-)f (Celsus I(Rel IM -2/3 ) (HillIbar) (Celsius (KevIn) (Kelvin) (Kelv ,in) (Kelv.I)
13.5139 7.95 to.1 No DATA 1016.58 13.465 0 .124 0 .222 1. 455 155,3

(SF1041 PYTIlEMP. VIR.TENP. Y.POI.I EMP. ARS HUMID. REL.HL(MID.,1 SPEC.HOMID. VAP.PRES.) DYAP1PRED. REEDNODED
(M.ter) oC e Isius) (Celius) (Celss I (Eq/n.) (Percent) (Eq/Kg) (I 0. ars (Muill bar.sI RO."M-2/3)
ISIS (a3.6,17 14.920 11-0118 9.3R7E-03 79.6 0 7.635E-03 12.422 5. 60 7 NO DATA

" RUIE AERDYTNAMtIC CA CLItATIONS BASED ON ABOVE ESTIMATED VALUED AT TEN METERS (PRIEHE ET AL,t97R)i

INFERFRED FLUE PARANETERD INFERRED INFE RRE D MEAN VERTITCAL

STABILITY (.=Up,_ 0OWN) SCALING PARAMETERS VELOCITY COVARIANCE MISCELLANEOUS

CRAD;R1CHARDSON NL)MeR NOMENTUM PLUS FRICTION VELOCITY WITHL LONG. VELOCITY AIR DENSITY

IIISe le--Un s Te (Nt/n2) CMeTe/sc (M.10e321-2c) (KE/n3l
-0.003 AT CR -8.9RE-I? 2 .703E-OaI -7.3IE-2 1.2294

G'OMVTRIC (SPAN HFIGHT HU)MIDIIT PLUS SCALING YPFC.HOMID. WITH MRS. HUMIDITY AIR SPECIFIC HEAT
(Meter) GtH=)/luZP)I/2 (Kg/sec .t2) (KS/ Kg)T (Met'er I Eqe I 11T I./Eg Eel. )12.99 2 .45E-F5 -7.362EF05 2.447 E -0I 2 ,4165E 0D

Z/I AT GMH LAY.HEAT PLUS SCALING POI.TEMP. WITH POT.TEMtPERATURC RATER LAT.HEAT VAP.
-0.0a03 (Watts/n?) (Kel-i) (leter Kel./se) (Illcal /Kg)

6.04K VI -1.3RI E- 03 3.732F-04 5R.96,3E 05
Z/L AT IS MEYERS
-0.003 TNHEAT PLUS RUHNEDS LENGTH VAP.PRES".AT WT LEVEL.

(W.atIs/MD ) 1Meter.s) (Aillilbc)

MCNIN-OBtURHOV LENGTH 4,64E-OI 5.440F-OS5 1 5.49 9

-3.R374E 03 SET AND SOLAR HEAT PLUX DRAG COEPAT I0 METERS ARD,NUMID.AT WE LEVEL
(Watts/n?2) 1Ilittensintle-(I)Kg/9/.31
-9,32E 02 1.150E103 11172E-02

TOTAL. HEAT RUDGET FLUXI RAR.P RES.,AT WT LEVEL
(Wa tt s/ln2) (Milli .ar)
-SR.71 E a02 10 17. 78a

ROWER RATIO
(n o units)

it EADUR EMEHI ERROR ANALYSIS OP PARAMETERS LISTED IN PERCENT MEAN ERROR AS COMPUTED PROM CONSTITUENT MFASUREM"ENT ACCURACIES.
ISP ROW ARE PROFILE ERROR VALUES AND ROTTOM ROW ARE RULK AERODYNAMIC ERROR VALUED . ALL VALUES AR E APPRO IHMATE AND ARE '+or-*:

CR AD-RICH. Z /L MOMENTUIM LAT.HEAT DEN.HEAT SET M AD. TOTAL HEAT ROWER FRICTION SCL.DPEC DGL.POT. ROUGH. DRAG
HITAT CR8H AT IIOM P LOD FLUX PLUS PL US P(.(lS) R ATIO VELOC ITY HUMIDITY TEMP. LENGTH COE.

151X 167% 98% I-lax 129% 5% tax 287% 49%: 109Z 89Z 69% 985

315% 355% 46% 45% 283% 5 6% 329% 2.3% &8% 301 43% 40%

CONTINUED BELOW

RUN RUMBER; 790'15) 5D MARINE SU(RFACE LATER PRINT DATE : It JUN (9e'

STAR) (IRE 10(:l?:20 PS) ALRROEYOLTDTATMLNG RAT (AL CHANNELS): &/Mit
lm TARP DArE: S Ma9 1979 (OAF (IS)F DAN N ICOLAS ISLAND, CAI. DA TA A VERA GING P ERITOD: 3DNn

rL mPOS) F ('Ru) ((P. AND 80) R APRUIDTAAMIC DERIVED IPARARLIER RVA) ((P WEI G1HTED1 ASDAIPONCTIUN ((P THE AROVE RESPECTIVE MEASUIREMLNT ERRORS
WITH YTE LOW(V I MIT IF) THE CORRE SPONDING MIA'.(REMENE UNCERTAINt( INDICATED IN I(

PLUS PARAMEIKOSf9
ETYREI ITt (nvIUf,-DOWN) SCAL ING PARAMETERS

CKD.(L3EL.YNVMwc MIJMFRTL)M PP.00 EKICTION VELOCITY

It. tale" IJtuR (Nt/nI ) 1eer s/sec I
11(.17 (1S/S cRY YRSI 9 7L-02 ('I F I/I] 2.h5-0 O).I-D21

(FtfALMISSN 'IlM) 1;11 H)IR1(DIY.1PloD ((LA)Z (RU SPfUM ID,
Inter)_ LM.(Ii(, (R q/e nI (gg);,,2A:" 0H-S (.OE 161 6,721,F-D!, 13.01 -5)

2/L1I1- , LAT .0(8) E LUX SCA(.INC POT.TEMP.
GMI : 0D T 121 "Wtsn((Ovn(

D1OE DI (p DLsOI 6 I14f 03 (.IDE-E2)
//L W( (U METERS

0.10 07 (1.5OPTTiLNOLAT ELm~ R((IGHRP SS LENGTH

MCJNIN-ORUKOOHYLE 1.981 ID I1.YFnLS( 6.767E-DS 6.tH
.Me t er,)'
1. 426L 04 SP Y AND SLPHO A) F) UK DRAG COTE AT TO M: TERS

9.3&11 0/, I1. IluD1 I Ul.U (u4I.OEA04I

(((AL ((FAT 1IIGEt tIUS

0. I 02 ( .1 OF t iI

-VIZ!7 (11.1

Dit(ERENF( bD)WcEN (Hr PROFI(LI AND ROcK AIRORTHAMIC, DERIVED PARAMETER VAt ITS AS COMPUITED VIP HE STANDARD DEVIATION PROM HIRHER THE

LATV E IFIEN1DFFF CIAPAE. WEIGHITIT 1 C OMPO5)TKI SALI OIR MPASOATM11 'lT ((ACIRTAIRY VAiLlE (WHICH EVER ARSOUTE VALUE I (ARGER). ALL VALUED ARE

(,RAE).RI Ci(. 71L MIRT R (TF lAIHEAT SIRNFAT TRY RAD. TOTAL HEAT BOWER FRICTION SCLO. PEC. DCL .P0T. ROUGH. DRAG
9? .1((H TI R E() (10 FL(0 Po F 01 RAI VEOIY HUMIDITY TEMP , LEN4GTH1 COR.

3TD 37% 15% 7% 63% 0% 1% HI% 7% 13% 27% 262 211

e END OP DATA RON 281



MARINE SURFAC E LAYER MICROMETEOROI.OGICAL EXPERIMENT

NAVAL RESEARCH LABORATORY
ATIMOSPHWERIC PHY SICS BRANCH

MARINE ATMOSPHFRIC RESEARCH STATION
SAN NICOLAS ISLAND, CALIFORNIA

..* MICRORETEOROLOGICAL DATA At.toc

RUN NUMBER: 7915051030 PRINT DA TE II 2JUN 198"
START TIME: 10:42:4. P ST DAT1A SAMP oLING RAYF (ALL CHANNELS): 6/Mon
E ND TIME. 1:2:40 PSYT DATA AVERAGING PERIOD: 30 MI.
START DATE: 5 M. y 19 79 (DAT 12'0 NOMIENCLATURE: IGFPPER LEVEL , 2-LUMER LEVEL

RANALOG CHANNEL RAW DATA )AVERAGF YOGI:

"o0 N. " No.02 Nito0 No.0401 N.'05 NoD'0 No.017 ' N.0811D No1.09D

VOLTRF YEP.TRT . TEMIR.STRJC.J DEW POIONTIOF DE PN2 WND 001 WID SPED RRPRE . u Y MAD WNDSR
6 .2.5 0.001 0 .;01 5 .13 0 5.111i 4,716 4.540 5.044 6 .9 00 4D912

No.1 Ns.0 N..12 N..13 No.14 No.1 5 N.016 No.07

BILR MtW TEMP ACFREQIJENGY ACVOLTAGE MANUAL FLAG "ED REFF. SPAETTA SPARE 0 VOLT.REE~b
.. 29 3.77 2.511 .01 .001 .00 0.001 oI

- DIGITAL CHANNEFL RAM DATA (AVERAGE): ESCARPMENT DATA, FIELD CALIRRATION AND WIND SPEED ESCARPMENT CORRECYIONS:

No.1 No, UPWIND NEAR UPWIND LAND SPLEI CAL 59PE AI MYBECAL WSILL WLEC
AIJR TEMP.I AIR ;TEMP.2 HEIGHT/LENGTH PATH(Meoers) TVolts) (Volts) (V ots) (C o 'f) I (CoME.)
1411 13635 1421 13719 013 151 -0.D09 0.000 0.00 a 992 0.952

O SYSTEM HOUSEREEPING PARAMETERD YRANSLI.AED INTO ENGINEERING UNITS:

MANUAL FLAG ERROR COUNT DATA BASE VOLT.MPE.DEV VOI.Y.REF.DEV ZERO REF.DEV AL, VOLT.FLUI AC FREIOELUX AL TOIAGE AL, FREQUIENCY
INs'cans) IMon.cans) (Nosc.ns) A0No.).OISVI) B(No0.06I5V) (N. ) .002U) (NoV505) (NoV IN,) (VAT) IN ?)
0 0 IRaaI 0 I TI 0 0 1 15.) r19,88

o OBSERVED MICROMETEOROLOGICAL PARAMETERS (INCLUDING THE ABOVE CAL. AND) ESCARPMENT CORRECTIONS) TRANSLATED INYO ENGINEERING UNITS:

AIR FEMP.1 MIND SPEEDI DEW POINTI TFMP.STRUC.I WIND DIR.) BAR.POFS.I SEE RAO.) BL>Ie WI TEMP MCAN AIR TEMP

(Celsios) (M'eerset) (Ce I oI (Rel.oM-2/31 (Deg.Tr el (M 11Iter) (MWtt/tG (Clos Ito.uo
13.636 9.00 10,31 NO DATA 302.0 1115.59 -9.62?E 02 13 .4 75 206 037

AIR TEMP.2 MIND SPEED2 DEW POINTI TEMP.STRVC.2 TIDE TABILE DAR.PRES.2
(Celsoo) (Meter/set) (CelsIos) (oel -M 2 /3) (Meter NIL) (Millibar)
13.719 8.49 1 0. 14 NO DATA -0 .6 0 1 D116.6 9

o CALCULATED MICRTTMETEO)ROLOGICAL PARAMETERS:

HEIGHT , ZI POT.TEMP.I VIR.TEHP.I V.POT.TEMF.I ABV.HL)MID.I REI.HUMID.1 SPEC.HJMIIO.1 VAP.PRES.) S.VAP.PRED.1 RFINOLD I
(Ienrs) (Celsoos) I(CelIsos (Celsoos) )RJ/.31 (Percent) (Eg/Eg) (MllobarI (Molliber )Rel.oM_-r2.I /3)

10e. 35 13.816 14.9804 15S. 163 9 .4950E-03 0.31 7 .7200-03 12.560 15,. 639 No DATIA

HEIGHT, " PCTMP. 2 VORTE"MR. 2 V.FOT.TEMP.7 ABDHUMID.2 REL.NL)MID.2 SP FC.HIJMID.2 VAP.PRES.2? S. VAP .1RES_1 REF.INDL /2
(Mete.rs) ICeloos) (Celsios) Cnl-soo LKg/on) (Peret )Rq/Rq) )(MuI lsba r) (m 11 1oar) " )Re.ol-/3
9.2T 13.809 15.051 15. 140 9.38MVE-l 70.97 7 .64E-T3 12.430 15.741 NO DATA

oCONTINUED BELOW

PRINT DATE: It JUN 1900
RUN NUMBER: 79N5051030 MARINE SURFACE LAVER DATA SAMPLING RATE (ALL LKANNtIS): (/Mon
STAR T TIME: 11:42:401 FIT NR L M ICROMEFTEOIROLVGV DATA AVERAGING PERIOD, 30 Mon
DI ARY DATE: S Rip 1979 (DAY 105) SAN NICOLAS IDLAND, CA. NOMENCLATURE: l)JPPFR LEVE) , U'1LUMER LEVEL

*PROFILE CALCULATIONS BASED ON AROVE OBSERVED AND CAICULAYED VALUES )BHS1INoGER1973):

FLUX PARAMETERS PRUTW OLE St ((FEY
0TAF:ILITY )o.UP,-DOMN) SCALIN: PARAMETERS PARTIAL DERIVATIVES )o=INCR.WITM HEIGHT)

GRAD.*RICHARDSON NUMEFR MOMENTUM ELUX) ERICTION VELOCITY GENERA) FOR M:DN/D2- GENERA FORM: 'N'SLOPE.
I. ItI,--U.stabIlI) (Nt/.2) 01eters/sec1 I)NI-NS2)1/Ito(Z1/O2)O I(LnZl-FSI)-(LoZ2-P!I)L/
0.007 AT GMH -t.3 E-0l 3.256E-01 )21)I/21 [NI-N?)I

GE.OMETRIC MEAN HEIGHT HUMIDITY F:):DX SCALING SPEC HURD, N-WIND SPEED )M/s- N-WIND SPEED :M/snI
( Meter) GMHM(ZIZ2)l/ (T'/sec me2 1 "g/O) Z.RE IGHT (Metlers) 0-HEIGHT (M) Vert4mms
12.99 -Tl-S54-5DMts/D2 6.56E-2 PSI PSI)I

Z/L AT GAR LAY M EAT P LOD SSOP-'"0(0W )M"ts I STALING POT. TEMP. NoDPEC.HUMIDITV )Rq/Rg) N-SPEC HUMIDIYI (A/Eg)
-o6 .44F 1, at'Oo Z..NEIGNT (Meters) 2.HL IGRT iM) /ert.Ao.s

Z/L AT 10 METERS ..089E-03 DS'I/DZ 9 .0SF-Rb0 PSI-PSI2
0 .008 SFN.HEAT P11)0 SN SL OPE L S 29 YE53

TNIT t/tt 2)
Z/L AT 21 -2.3SF 9S ROUGHNESS LENGTH N'FPtT.TEMF.)RelcoI NoPOT.Ic MP.(Reon

a0. 014 (Mtes 1HE H (Mters) 7-NEIt )M) Vert An.,

SRV AN D SOLAR HEAT ELVX 1*IM2E.-04 DPTD. R9F5 DF1

l/L AT Z2 .MIts/n) PTR SLOPE . IHE 01
0. a 7 .. 2E 02

DRAG CODE. AT 10 METERS N-LtTEM .STRI. RM-2/3)
MONIN-OBIURNOV LENGTH T OTAL NEAT BUDGET FLUX TDInnol,) ZzHE1GHT (MT Vert Rots
I(Meters)I (Nut ?s /.?) 15, U PSI .ROME

.,25E 03 -I. 03E 0 3 CYG SLOPE-NO DATA

PSll AT 11: -5.S6TSMI1El S0NEN RATIO

P 11 AT Z2- ITS. IT326 (no n o)
P, 12 A T 21. -0.097945 0.0317
PS12 AT 22- -0IT.04 409?

oGENERAL CONSTANTS, MISCELLANEOUS

VON RARMAN GRAVITATION PROFILE PROFILE BULR SULER
CONS TANT ACCE LERATION TURPRANDYL TUR.DSCHMIDT SEN NEAT MOIS1TURE AIR DENS ITY

uM ots, NscS )ME NUMBE TRANF.ECFF. TRANDF.CDEE .3EqC)

0.4 9.7959 0.74 0.74 S.2-03 1.32E-03 1.2.0

oGENERAL. NOTE'): AIR I EICIFIC HEAT
Accvocp ]imitation eoceeded for mteasoremtent of Profole Slope and/or Partial Derinotuoe. I(ITc"l-/Ag ReX))
Ctemputetboo erecote by insertbon of: 1,416bt .2

PTRi-PTRS. -/- .009 Rdl. MAYER EAT.HEAT YAP.

I ITa1 ./t 1
)

RCONTINUED ON NEXT PAGE 282



RFUN NUMBER: 7905051030 MARINE SUJRFACE LATER PRINT DATE: 11 JUN 1980
START TIME: 10:42:40 P NRL MIEOETEDIR)LO)CT DAT RNA SA MPLING RATE (ALL LIIANNiELS): Grout
START DATE: 5 May 19 79 (DAY 12t5) SA .NHICIAS ISL AND, CAL DATA A VERAG INGC PER IOD: 3D MPIn

E ESTIMATED) R1CROMETFURTLOGflCAL PARAMETERS AT TEN METERS:

AIR TEMP. WIND SPEED DEW POINT TEMF.STNUC. BAYPRES. RLE AT1 TEMP AIR-WI TEMP POT WI TEMP' VIP-AT !LMP SPOT -A T EMP
Cesu) (Met:r/en (Celsius )O~I M-2/T) (Millihub (Celis (KelIn Relun (Reliv- ((cin)

13.709 Q.5 10.6 N0 DATA 1016.59) 13.475 0.234 0.33? 1.5 1.6',,

HEIGHT PT.TEMP, VIR.TEMP. V,POT.TEMP. ARS.HUIID. NEL.HUMID. SPEC.HUMID. VAP PFr S VAPIPRES. REF.)NDEU
(Metfers) (Cels (Cels1 s (Cel-u) (EQ/tt3( (Pernt (Eq/Kg) (Mi11lart (Mllihars) TJe. M-2
01.0 3.R57 13.043 15.141 9.40IE-1 79.13 7.651E-13 12.446 1.72-9 N0 DAI A

* RK AERODYNAMIC CALCULATIONS BASED ON ABOVE ESTIMATED SALVES AT TEN METERS (ERIEHE ET AL,(978):

INIFIEFRED PLUS PAAEES INF ERR ED INFEREFD ME AN VER TICAL

STABILITY n=P,- DOWN(l SCALING PARAMETERS VEL OCIT Y COVARIANCE MISCELLANEOUS

IRAD.RICHARDTON NUMBER MOMENTUM PLUX FRICTION VELOCITY WITH LOG VELOCITT AIR DENSITY

I+-T Ole,-UVsstbIN( (Nt/MO) (Metes/PC) (MenIr7/Gc2)( (E/c)
0.003 AT C , -IROFE- 0, 2.96 1E-l1 -8.768E-0;2I .9

GEOMETRIC MEAN HEIGHT HUMIDITY FLUX SCALING SPECHU-1MID. WITH ABS. HUMIDITY ATE SPEL.IFIE HEAT
(metr CMG a=IZ2)I/2 (Eq/se I2 eE/ (Mtr E/sec O IclE (l

2,599 L2. 63I0S5 721SFO 22E-74SF0

Z/L AT GMH I AI.HEAT FLUX SCALING POTETEMP. WITH POT. TEMPERATURE WATER LATHMEAT VAP.
0. 0 4 LWts/O .R~s (Peter Eel./set)r (I Tal .I Kg

6.45 (1I 27E-111 -6.13E0 5.8956C IS
Z/L, AT 10 METERS
0,11 3 SENHEA1T FLUX ROUGHNESS LENGTH VAP.PRES.AT WT LEVEL

'W.t./1m2) (Met er ') (M21s I iar)
MONIN-OBUEHOV LENGTH -7.63E-01 7,661E-U5 15.5 10

et"3.09RE 03 TRY AND SLRHEAT FLUX DRAG COEF.AT 10 METERS ARS.HUMIO.AT WI LEVEL

-Watt/ -') (Dittesi. Ales ig/rt3)
*9.6

2
E 02 .T19SE-03 I .T7 2E-O7

TOTAL. HEAT BUDGET FLUIX RAR PRES.AT WT I EVEL
(W.ts/? (M, 1.2)
-8R9RE 07 LOT17.7'

BOWEN RATIO

MEASUREMENMT ERROR ANALYSIS OP PARAMETER S LISTED IN PERCENT' MEAN ERROR AS COMPUTED FROM COsTirtT(NTr MFASJREME NT AccUpAE.
TOP R OW ARE PROFILE ERROR VALUES AND BOTTOM ROW AREI BUOYK4 ERODN APIC E FROR VALUES. ALL VALUES ARE APPROXIMATE A ND ARE

ORAD.RICM. Z/L MOMENTUM LAT.HEAT SEN.HEAT SKY RHOD. TOTAL HEAT B-OWEN FRICTION SCL.OPEL SLL.POT. ROUGH DRAG
NO.AT GMH AT IOM FLUX PLUS PLUS PLUS FLUX RATIO VELUC ITY H()M(ITTI TEMP. LENGTH CUEF

104% 197X 1042 I53% 162% 5% 11% 315% 52% 101% ((I% 72t 104%

272% 281% 465 45% 209% 5% 6x 254Z 23% SAG 232). 425-. 40%

CONTINU(ED BELOW

RUN NUMBER: 7905051030 MARINE SURFACE LAYER PRINT DATE. 1 "U" SI'"9
STA tR T TME. (0:48:40 PSI NRI MIIROMETPTRULSCI DA TA SAMP(.I NT, RATE (ALL 11HANN)) 5) ei
GIANT DATE: !i May 1 979 (DAY l2'.) SAN NI COLAS ISLAND, C-At DATA AUDRAGING PERI(TD 3L, -,i

o C~MPOITIE PROF ILF AND PO(LK AERUIPHAMIE OFFIVESD PARAME TER VALoR. WEITGHTED AS A F UNCTI ON O(F TAF ANiTTU RE(SPC CT IV M NA',URDME IT I THORS
WITH THE LOWER LI MIT GE THEF CORRESPO ND ING MI AS'JREME NT GJNCFRTrAINTR INDICATED IN II

PLUY PARAMETERS
SIABI) ITO (UP,-DON STALIN. PARAMFTF!;

(RAD.RICHARDSON NUMBER MOMFNTUM PLUX ERILTION VELOLITY
(-St able, ' lnt~e) (Nt/el2) ( Mete, ,,,e
005"1 I 1) TbGMH) I ISD oI (6 YE1-L' 6: 3 TOl TI. OF"I '

GEOMI TRIL ME AN HEIGHT kfGMIDI I Yo SiN '(5).11 SITlL HUMtID.
(Metler)L GMH'tlIP?2(I/2' (R/e11 TE/

ZL/L) AT GMH LAT HFAT .FOUR SCAt IN(. )PO I TEMP.

I.S3 06 (7 11*01 NF ASS: -TA 12X IF I'

PUNTS TRIURHOS LENGTH -I1 .67E 0013I OF01 *OU ( C RiT it, oA U) , I

Meters"
734E .3 UKn AND SLRHFAT PFLUX DE. n A A'TOI M' tIES

Eat62 0? 12.0 1 LT I - 1 , 4.Tf-()

I )(AL if IA AT IDE F LUX
'Watts/.')
9 41E 0 2 13J01 t aIll

ROW1ER RAIOI
A"sn " tiI)
O 110 (0.0B)

*DIPPERENE BE.HITWEEN THE PROFILE AND RULE A'RODYNAMIC, DERISED PANtAMI TER HVA) IO AS, COMr11ID VIA IMP STANDARD [AVIAT~ION FROM I I14I1141il
ABOIVE WLI GT ED LIiMPOT ')IP VAR IEF OR MEASRE PEMNT iNTER TAINT n VALUE (WHIEHT SItR AR) 1,V itEl V At (T1 Pr I ANGINRI AL t VA LUES ARE
ITTED I N PERCT R IEFERENCE AND MRP'-.cr'-:

GRAAD.RICH. 7/I. MOMENTUM LAT.HEAT SEN.EFAT SKY RAD. TOTAl HEAT BOWLS ERIETTON /)SE 5'(T RH)iI DRAG
NO .AT GMH AT lIP FLUX PL FLS X f0( (I X I RAIO VEI ((. IY141 (I.MI1)l TOM)' I) Nt L(II I

tax III It% 2O8% 27% 0% 7X 3(5 S 23;% IVS (HGN%

* LIED or 3"TO mu 283



MARI NE SORTALII CE t N0 M I I*1 *OIR(NOL OGIL AtI 1 L I MfN I

NA'VAL AE,AAkfI I *AJ16*AOI1

AOliPI "* 'Ril' bRANCH
MARIN ATMII1,P1t ICI FI,0ITH1 0. 01/ N

SAN NIl1 0. A!. I'O AND CI I I I T LONI

* I*RIMtoP, IT .L INO I*', DATA 0 . P .

RUN NUM~iA 7'001odIbo EPi LATEI I I Jl.1
9100 IM A I 1.0 P01 ,IA "-AMP" IN! PI 410 RPI ,Ll_ EOIONI.I 6*610

IT0 110 II :4:8 0i DATA AVfONAGINGO PE RIO D. AI M_'

'.A40 D)ATE M ~ PT yI . 1979 10010 12>0 N86 NO.-0LI0 P10100 LEVELL, 20W14wRI IL

A-,,, CH INNf I RAW DA< V *A01048 V*')

"1 01 Co.? MY.0 004 No , N 0, No. 0' NouD N-09

,11* I R1.0 A *EO.,0o1.I TlfP.O10J. V10W F00N10 1)00 W p *INI' W IND T, !'O1D I 'JONI' 89000I b2 RAN PRI119 f0 RD WIND DIAN
-'et, 0.601 It'el S.163 I 1" 4 /41 4 t,241 a 0A 7.32 4 900

10 il 402 N-.11 1,4 NO.1! N, I17Hl
P,.: RTI To-Mo AC FRI~01C A" VOLII lAGE MANU Al El AL. /00 NO0 500 I S A SLAFI 0 I 11 V REF T N1,

103 ,e ol 001 1 1 010 00I30il

I 017AL 14NtNE k60 D.ATA AVoR AlE LS*6906E11 0*404, F I . Ai IfOATTION AND IND SPEED SIAOEICfIODEI TIONS.

I N, OI'IN N NAR .EI "NI.fl- T0'l*A 'OAl WI wOli CAL USOEC W1'/2EG

"*1k 000. I AIR I , M, "' WI' ill0UN.T 0oO ,, IVo~o Or tl *0/1001 if0 Cof I (C.CP.;

OISTL0M 00**fifIoIo, EAIAMi TINS 0040!,, AIFI, INTO F NLI&IIK INC. 1/NIL

A>N' '10. 010i Cl/oN I '804j LA'F .,jT 100 Dlv 'AlI 901, t 0. F HC ,o POTUPI AC VOILO I.C Oo AC EAOQ.RCUO AC VO/COACE AU FEEOCNCO

A00 ~o~ N;oo* N'**0 "F'l.'I* ',' , Ioo p'1 't 0 0:,'o,;5l' Nov 11, VEC l')

P I 'oC 0110*T-A Itno *10*00 0*4 ErAR PA,,1 000, JI N 100 T.f 0014101 CA( rN]0 I OARPM-fN CORREC1T IONS' TRANSCATOLD INTO ENGINEERfH INC ITS10

Al P 1 , I WINO ',I11 'WIlNl l0.TIi WIND DiNl BAR EklS. I LAORAD.) 011/i ET TEMP MEANAIR TEMP

13"l . 0 '0t Nl DATA OI , 0 M 110.4 -a l0 I I I3 CWANN

tT'o. N',% 1 A,M2. Ite 61,C *6
1
111110r

l-". 0l4, 11 N ITDATA '''El 01 f, S9

L i. F '.. IO CR1161 TEIOCI DI ICOC PARAMETERS;

I*0 LIP ID V1. SI IT OF I I0 MI.,1160.1 0005 l 101 1 L RETT I -- Iot~ I- w01' 1 I. I ,'AEDRIES.I I..1 SOAP .OIE1 ITNE

3"' H0 044 1 0,4 18.14 9 ,11 4t l III s22 V211 01 A ? 111 5 .067O DT

otT.,',2"'' Tc) 2 SIN000. 00*1 TnE.2AD!'060, 2 9010161 2'(POCR11610.2 OOP.PAED .1' '.0400 RED RIN.i 0

i* 0l 10,.% 19 y 229 9.492t11 *3 4" 4 7. -1 02.0 181 n0 DATA

f*N00L i 1 011.

PRINT DATE: I1I JUN 090

R0I0 NIjol-1I : '11 1o IO MARINE '"IIRACI "10I0 DAA GAMIIN, NAIL (ALL I oOANNRLS*. -M/H
TAP40 f6 i Il I I 1* E15ST NRIE At ROME 010 ,0,10 DATA AVERACIG ,PE0t00D 30* M-o

''*40 E ,AT! 0G, T'," 'DA,4 0:- SAN NIOl AS - ANTI, C NIOMENFON OR I L ORREN CEOVICL, - LOCWER I ILOEC

* ''*1* F CA. CII A0T1. D(ED ON 01*001 OR/e ,VT 0 AND CA I 4000~ D4*1*1Lit 0L*$TNCFR 0 973*)

Fo.*A EAAEEi 00100 1* E St "PEI
.04** ITOY (IC -- DOWN) 9*40100-I ('0040 IFED PARTIAC DERIVATIVTO 0001CR 41114 HEIGHoOT*

'I 023 Al 1 CA .1 -01 4.;2451-.01 *2001 IT'N21

0 11 IOC 04 ON LCIlt 00*,000*..10 0*100 II SCATIN 1N1"PLtI *00 N -WIND !,PL-ED *(M/-c I N WINOI 00000 M,s'

0 2. 4 .8 40 05 11701,E-O*% 0W920/' 7.46FO s PF 011

"0I Al 1,60 00 ME.Al 00*00 W3 O' 0~P 420

N~o I' Io? St ACING FlIT -TEMP . N01-940. 4*10Plqk10 t N"" C "0101 *1. 024'

-1.111021 OR7.1111Vol /11 10 160. lE AT*;ro40

-0 2IN, NIEA II 18 '16 '.OPPL 0 200 Ct

//1 0!~ Z1 I I4E0 RI0.tONOT;*, CE NSOR N'EOO TEMP Ikel-lo 01001 0061PM. 11,10

SIt AND SOLAR40 PIT-AT FIl, 2 7891F '04 fF1.02'7- 3.,1 CA ,,I '. , 2
1/L A]12 OWIIatt/n'l I'ON 'ol OPI I.0*IT1

'0 020 'll02
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RUN NUMBER: 7961,51161 MARINE SURSFACE LAYER PAINT DATE: It JUN 1960
START T IME : 1);)2:50 PV M NL MIC~ROMETEUROIDG Y DAT A SAMPLING RATE (ALL CHENEL) 6/Min
.r ANT DATE: N May (979 (DAY 12%' SAN NICOLAS ISLAND, CAL DATA AVERAGING PERIOD, 3D Mi.

CS? (MAIES nICRO/tETEORGOL)G(CAl PASArn>TER:; AT TIM METERS:

AIR TEMP. WIND SPEED DEW POINT TUMP.XTRUC. RIAR.PRES. BULE ST TEMP AIR-ST TEMP POT-ST TEMP VIR-WT TEMP V.POT-ST TEMP

IL .1,1 .s) (er/.T (Cls-ss) (E.I.xM-2/3) (Millibar) (CeIsI.s) (SeI.n) (ReIn! (K.1-0P IKelMT.
13.776, 8.54 (0.31 NO DA TA 1016.49 1 3.5.37 012 39 a1.337 12.589 1.687

HEIGHT POT. IEMP. VIR.TEMP. V.POT.TENP, A111.HUMID. RIt HUMID. SPEC1UMID). VAPP. RES. S. VAP.PRES. REF.INDEDX
(Mte) v-n) M(estS (Cl. IR/3 (Prct (kg/Kg) LMRUItbar.T (Mzilb r*sT K 1Se.eM2/3)

o1. a 23.874 2 5'16 2 5.224 9 .507E-1Q3 79.70 7.739E-03 12.589 25.796 HO DATA

*BUn K AERODYNAMIC LAL.CUI AfIGNS BASED ON ABOVE ESTIMATED VAlUES ATI TEN METERS (FRIEHE ET AL,1978T:

INEFERRED FLUX PARAMETERS INFERPRED INFERRED MEAN VERTICAL

5S ABILITY I = Up,-=DOWN) SCALING PRAMEES VELOCITY COVARIANCE MISCELLANEOUS

GRAD. R1ICHAR DSN NUMEFR MOMENTUM FLUX FRICTION VELOCITY WITH LONC. VELOCITY AIR DENSITY
(n paBeUstS.e I t/eJc (Meter/secT) (Mir/el (1(9.3)

(03 AT H. -(.T7IL-1 2.952E-Il -6.717E-02 2.2284

GEOMETRIC MEAN HEIGHT HUMIDITY FLUX SCALING SPEC.HUMID. WITH" ABRS. HUMIDIY AIR SPEC IFIC HEAT
(Meter) GMH=TZI*Z2TI/2 (Kg/sec r21 (EKg/ KgI (Mete Kg, /sec .3) (ITc a./ Kq KEl.)
12. 99 lO5E-DO5 -7.1 532E_., 2.55TE-DO 2.4167E 02

2/1 AT GMM LAT NEFAT FLUX SCALING POT.TEMP. WITH POT.TEMPERATURE MATER LAT.HEAT VAP.
1. a04 (MansTel), (Ee lsts) (Mte* Rl/ec (ITc.(./Kg(

6.29 E TI1 2.2T2E-T3 -6.50Ir-04 5.8952E 05
ZIL AT 10 MEIERS
U.0103 EA PLU RUHNESS LENT VAPPRESAY WT LEVEL

(Watts/t 2( IMe ter-) (Nhpllibar I
MON1N-OBUEHUV LENGTH -SORSE-9l 7.579E-05 2 5.571
(Meters)

2,9E01 SET AND SOLAR HEAT FLUX DRAG COEF.AT 10 MEYERS ARONHUMID.AT ST LEVEL
(Waot.s/. 21 (Di.a~nslselss) I(Kg9/eXT
-9.6t110 1 .194E-03 I .177E-S2

TOTAL. HEAT BUDGET FLU)X BARPRES.AT MT LEVEL
(6(attsl2T (Millibar)
-9,19E 07 1017.6 9

BOWEN RATIO
(ee suns)
-0.023

"MEASUREMENT ERROR AH4AT-TSIS OF PARAMETERES LISTED IN PERCENT "FAN ERROR AS COMPU TED FROM CONSTITUENT MEASUREMENT ACCURACIES.
TOP ROW ARE PEOFILE ERRUR VALUES AND BOTTOM ROM ARE BIUIk AERODYNAMIC ERR OR VALUES. ALVAUSREPROITE NDRE*r:

GRAD.RICH. i/L MOMENTUM LAT.HERY SEN.HEAT SET SAD. TOTAL HEAT ROWEN FRTCTION SCL.SPEC SCL.POT. ROUGH . DR AG
M.TGMCA AT TM F LUX FLUX FLUX FLUX FLUX RATIO VELOCITY HUMIDITY TEMP. LENGTH COEF.

98% 90% 85% 124% 72% 5% 13% 196% 42% 62% 31% 62% 65%

/70% e278% 46% 46X 2T6% 5% 6% 252% 23% 69% 229% 43% 405

" CON4TINUED RE) (-I

RUM NUMBER: 7YTSOST(LI MARINE SURFACE LAYER PRINT DATE. 22i JUN 2988

SRT TINE: 11:12:Z1 PT NA. MICROMETEOROLOGY DATA AMPLINS RATE (ALL CHANNELS): A/Mt..
S TART DATE: N. May (979 (DAY (215) SAN NICOLAS ISLAND, CAL DATA AVERAGING PERIO D: 3D Mtn

" 1PYDSTE PAOI (E.E AND 1.1(1k AERODYNAMIC SESIVED PARAMETER VAL.UE WEIGHTED tAb A FUNCTION OF THE ABOVE RESPECTIVE MEASUREMENT ERRORS
WITH THE LOWER LIRTT OF THE CORRESPONDING MEASUREMENT UNCERTAINTY INDICATED 2N f 2:

FLUX UPAR AMETERS
STATl) ITS ( -P,- DOWN) SCALING PARAMETERS

CRAD.R ICHAR SON NU(MBER NMOTUM FLUX FRICTION VELOCITY
I(.-S, laB., - I Ia~tr ( N T/el (Meete,-s/sec )
0.016 10,61 AT GMH -1.47E- IIT 16.11E-021 3.407E-01 26.OE-01

LEUM(.TNIC MEAN HEIGHT HUMIDITY FLUX SCALING SPEC.HUMID.
(Meter) CMH (2teZP!I/2 (E/sec e (Kq/E(g)
(2.99 6.4,'E-06 (8.1E-061 (.56',E-06 (3.TE-T51

l/L AT GMH LAT HEATI FLUX SCAlING POT.TEMP.
-6j. 020 10 .021 (W."'s/1.2( 1EC1.OnT

(.59Ez oT (2.D1F.611 -2,410E-02 IJIOE-0ll
Z/L At 10 METERS
0.0 is (1.62: SEN"EAT FLUX ROUGHNESS LENGTH

I W;tts /eS (2IIMeter.)
MONIN-ORIULHOV LENGTH lISTF 01 (3.RE*II( 1.57217-04 IbDE-0SI

(Me tvcc5-6.492E 1 SAY AND SOLAR NEAT ELUX DRAG COEF.AT 10 METERS
(Watts/e. (Meters
-9.REI 2.I5( (.659 . (N[4.0-041

ToTIAL ((FAT BUDGET FLUX
(Watit s/)t2)
-9651 L82 l3.Dk -02(

RIOWEN RATIO
In"cls
-T.078 (DI00l

* DLFEREN( fF IEW:E (Hi PROT hT AND BIULk AERODYNAMIC DER IVED PARAMETER VALUES AS COMPUTED VIA THE STANDARD DEVIRTIU.) FROM EITHER THE
Ak, VIXE 51(11D(5 CORPUS! IEI VA) UP "it MASUR(IMRNT URCPRTAINIY VALUE (WHICH EVER ABSOLUTE VALIIE IS LARGER). ALL VALUES ARE
I'TED I PO~tENT VI) FRVENLE AND ARE "cc,": i

(. RAT.R(LT)4. 1/ MOA)RhJTI (AIMEAT SEN.HERY SET RAD0. IOTA) HEAT ROSE N FR ICTION SCL.S'tEC SCL.POT. ROUGH. DRAG
RT(.AT r. MM A T (TM FLUXO Fl US FPLOT FLUX FL UX R ATIO VR LI)C(ITY HUMIDITY TEMP. LENGTH COFF.

715 71% 40% 411n 6(% 0% 9% 7.3% 00% 263% 761 65% 461

ENI) OF DATA N-10 285



M4ARINE SURFACE LAYES MICSOMETEOROLOGICAL EXPERIMENT

NAVAL RESEARCH LABORATORY
AT MOSP HERIC P HY SICS MRARCH

MARINE ATM'OSPHERI C RE FSEARCH STATION
SAN NICOLAS ISLAND, CALIFORNIA

. . . . SICRONETEORSLOGICAL DAT *

RNNUMBER: 7915051130 PRINT DATE: ; I JU11
START TIME: 11t43: 5 POTf DATA SAMPLING RATE U(ALLSCHANNELS): 6/Moo
END TIME: 12:13:110 PIT DATA AVERAGING PERIOD: 30 M-,
S TART DATE: 5 May 1979 (DAY 125) NOMENCLATURE: I'UPPER LEVEL, 2-LOWER LEVEL

It ANALOG CHANNEL RAW DATA (AVERAGE USC):

No.0 No.0 4o0' N".03 No-0
4  

No.0 No.06 No.17.I No.0' No.09
VOLT.R IEF.A TESP.STRUC.I TEMP.SYSUC.? DEW POINT) DW POINT? WIND SED) WINDOPED BARPRE. DRY SAD. WIND DIR.

6.205 .1 0 ..a1 aa01 5,2. 2 .167 4.722 4.500 5 .026 7.091 4,901

No.1 o1 o1 No.'13 No.14 No.15 No.16 No.)?

IU LE WY TEMP A* FREQUENCY AC VOLTAGE MANUAL FLAG ZERO REF. S PAR E A TEASE B VOLT.SEE.S
3.934 C3 .861 2.5)10 0S.a , T 0., .001 O.11 1.11 6.205

o DIGITAL CHANNEL SAW DATA (AVERAGE): ESCARPMENT DATA, FIELD CA)-IBRA71ON AND WIND SPEED ESCARPMEAT CYSAkCCTIONS:

No.1I No,- UPWIND NEAR UPWIND LAND OPI1F CAI- DP2FCAL OTPECAL ASIEC W 15, EC
A IR TEMP .) AlIR TEMP.? HIE IG6HT/L ENGTH PATH(Meters) (Volts) (Vol ts) (Volts) (C oofEf. (CcE f.)
11 137025 142 1 1313 0.18 11-.9 01 0 1 0.992 1.5

- STlES HOUSEKEEPING P ARAMETERS TRANSLATEDD INTO ENGINE1ERING UNITS:

MANUAL FLAG ERROR COUNT DATA BSE VOLT.SEF.DEV VOLTREF.DEV ZERO REE.DEV AC VOLTEFLUT AC FEESELUT AC VOLTAGE AC ESEQIILACT

IToscans) (Noscan) 79oscans) A)No.)10V) b)No.).DISV) (No.).002V) )No.)TV) (NclIHo) (VAC: (Hg)
1 17 V aI I IS1). 59.86

. OBSERVED MICROMETEOROLOOSCAL PARAMETERS (INCLUDING THE ABGUE CAL. AND ESCARPMENT CORRECTIONS) TRANSLATED INTO ENGINEERING UNITS:

AIR TEMP.) WINDSPEST DEW POI'NT) TEMP.STSUC.I WIND DIR.) BIASPRES.) SKY SAD.) B.UtWI TTMP SAN AID IEMP
(CeIs ios (Meter/see) I GlsCos) (KeaI oxM-2/3) (Deqg ror) (Miloba.r) I )I nt/t2 (Celsios) ( Ion)
13.702 9.09 10.73 No DATA I31 1.6 10115 .3 1 _9 .9E U? 13.57B 286.918

AIR TEMP .2 WIND SPEED? DEW POINT? TEMP.STRPUG.? TIDE TABLE BAR.PRES.?
(Celsius) (Meter/sect -t uGe ss) Ie.oM -2/3) (Me te A SL I (Sollobor)

13.814 8.4? 10.48 NO0 DATA -0 .59 1 01,6.4T

o CALCUL ATED MICROMETEOROLOGTCAL PARAMETERS:

HEIGHT, 2) POT-TEMP.) VIR.TEMP.) V.POTYEMP.I ABTAHUMID I REL.HUM)D.I SPEC.HUSID.) VAP.PRES. SUVAPPES.) SEFINDET I
( mters) (Glis) a Clsoos) 'ClosI (Sq/SI (Percent (Sq/Sql (Sollobar) (M 2lloBarI) K l)o- 2/3)
IS3 13.882 IS.V59 15.268 9,752E)03 A?.?? 7.947E-3 1 2.91 15I.703 NO D A

HIGIHT,!?I POTTEMP .? VIR .IEMI. 2 VI.POT.TEMP .2 ABSEHUMID0.2 SENMI, PEC.HUMID.? VAP.PRES.? 5)/AD/REV1 2 SESI.LY 2
(Mteors (CeIsous) (Gelsuos) ICel-sos II (Sq/

3
) (Percent) (S IM1ollo ar) (MiI (Se1.oM-2/3)

9.1 13.904 15.174 15.268 9.597E-103 00.'27 7 51F-S 1 2.7 11 15134b NO DATA

- CONTINUED BELOW

PRINT DATE: IT JUN 1980G
RUN NUMBER: 7905051130 MARINE SURFACE I.ATER DATA SAMPLING RATE (ALL CHANLS): 6/Mon
S TART TIME: 11:43: 0 PST NRL MI CROMETEOROLOGY DATA AVE RAGING PERIOD: 30 Moin
ST ART DATE: 5 Say 1979 (DAY 125) SAN NICOLIAS ISLAND, CAI. NOMENCLATURE: I-UPPER LEVE) * 2 LUWER LEVEL

. PROFILE CALCUL ATIONS BASED ON ABOVE OBSERVED AND CAI CULATED VAL UES (BUSINGER,1973):

PLIIT PARAME SORS PRDF It E SLUPES
STAPI) ITY )eUP--DOWN) SCALING PARAMETERS PARTIAL DERIVATIVES IO=INCS.WITM HEIGHT)

LRAD .IHASDSON NUMER MOMENTUM ELUX FRICTION VELOCITY GENERA), FOSM:DN/DZ; GENERA. (555M: N'SLDE-

(St le-=Unstable) (Nt/n?) (Meter s/se) I)NI-N?)I1/ILn(ZI/72) [(LnZI S Z-(Ll?-S1)I/
-0.015 AT GSH -2. lIE-ol 4.1_70aE0 III1CIZ2)I/?) INI:-N21

GEOMETRIC MEAN HEIGHT HUMIDITY PiVX SCALING SPEGNHUMS. N-WID SPEED (S/see N-WIND WPEED (S/sect
(Meter) GM(122I? (g/eN? jSq/ql) 2-EIGHT (Mtes 2-HEIGHT (M) Vert.Aoos
12.99 <551E,052, i.0a5E04 DWE Z . 7.53IE-V2 PSI-PSI

WS SLOPEF 9.59E-0I
2/L AT GMM LAT .HEAT FLUX
-0.019 )tt/,)SCALING)POT. TEMP, N:SPEC.HUMIDITT (Sq/Sql N-SPEC.HUSIDITT IKq/Kq)

-1.345 52V~lotg 2-EIGHT (Meters) Z HGT M5 Ver. o
2/L AT ID METERS EN B.02E-02 DSH /D2- I1480-05 PSI-PSI?
-0. 15 SENHEAT E'IS SM SL OPE- 5. atE0 03

Z/L MY 21 9.34F 00 ROUGHNESS LENGTH N:POT.TEMP.)Seloon) N-POT.TESMP.)Seloon)
-I. 127 1 I otrs) 2-HEIGHT ( Meters) ZCHEI(, I (M) Vert.oo

SKY AND SOLAR HEAT FLUX 21.557E-04 Op T/DZ- -2. 4 7E-03 P1.1-PSI?2
Z/L AT 22 )Wat t s/n PIK Sl OPE - -. 0D 01
-0. 013 959E I2

DRAG COEF. AT I0 METENS N-LnTESP,STSUC. (5.5-2/3)
MONIN-OBURHUV LE.NGtH TOTAL HEAT BUDGET PLUXT Loonesoonls 2-HIGHT (A) VertAtos
(Meter S) I(Watts/o? P 3'0PI-NONE

-6.5E5 02 -l i2E 03 CSLOIPE-NO DATA

PSI) AT 21- 0.090299 BIOWEN RATIO
PS IT AT 2- 0.0 477n7 :no ontm)
PS 12 AT 2I.* 0,5716 -0.068
PSI? AT 2Z- 0.029075

oGENERAL CNSTANTS: MISCELLANEOUS

VON SASMAN GRAVITATION PROF ILE PROFILE RUTs KUL X
CONSTANT ACCEL ORAIO TOIUR PRANSYL TUR.SCHMIDT SE.NMEAT MO ISTURE AIR DENSITY

(No onito') (S/see 2) NUMBERt NUMBER" TRANSELTISE.I TANSECOII (Kq/ .")
0.4 9.79519 0.74 01.74 0.92F-D3 1.32E-03 %.2277

oGENERAL NOT)'): AIR SPECIFIC HEAT
NONE )II .l/Sq Ke..

?.47 I? 0

WATER LAT.HEAT VAP.
I(ITtr.al 10)
5.59953E a..

*CONTINUED ON NEST PAGE 286



RUN NUMBER, 7905S51130 MARINE SURFACE LAYER PRINT DATEI I1 JUN 1985
START TIME, 11:43: 0 PT NRL MICROMETEOROLOGY DATA SAMPLING RATE (ALL CHANNELS): 6/Min

START DATE; 5 Mey 1979 (DAY 125) SAN NICOLAS ISLAND, CAL DATA AVERAGING PERIOD: 30 Man

* ESTIMATED NICROMETEOROLOGICAL PARAMETERS AT TEN METERS

AIR TEMP. WIND SPEED DEW POINT TEMP.STRUC. BARPRES. BULK WT TEMP AIR-MT TEMP POT-MT TEMP VIR-MT TEMP V.POT-WT TEMP
(Celsius) (Mater/seec) (Celsus) (KeI.xM-2/3) (Milliber) (Celsius) (Kelvin) (Kelvin) (Keluin) (Kelvin)
13.851 8.50 10.51 NO DATA 1016.31 13.578 0.223 01321 1.589 1.687

HEIGHT POTTEMP. VIRTEMP. V.POT.TENP, ABS.HUMID. RELHUMID. SPEC.HUMID. VAPPRES. SYAPPRES. REFINDEX
(Meter;) (Celsius) (Celsius) (Celsius) (Eg/n3) (Percent) (Kg/Kg) (MiIlibars) (Millibars) (KeolM-2/3)
00.00 23.899 15.167 15.265 9.616E-03 R0.50 7.R31E-03 12.735 15.819 NO DATA

* BUlK AERODYNAMIC CALCULATIONS BASED ON ABOVE ESTIMATED VALUES AT TEN METERS (FRIEHE ET AL,1978):

INFERRED FLUX PARAMETERS INFERRED INFERRED MEAN VERTICAL
STABILITY (*-UP,--DOWN) SCALING PARAMETERS VELOCITY COVARIANCE MISCELLANEOUS

ORAD.RICHARDSON NUMBER MOMENTUM FLUX FRICTION VELOCITY WITH LONG. VELOCITY AIR DENSITY
(+St4ble,--Unstable) (Nt/n2) (Meters/sec) (Meterl/seul) (Kg/uT)
0.003 AT GH -1.06E-01 2.934E-01 -8.606E-02 1.2280

GEOMETRIC MEAN HEIGHT HUMIDITY FLUX SCALING SPEC.HUMID. WITH ADS. HUMIDITY AIR SPECIFIC HEAT
(Metaer) GMH-(ZIZ2)l/2 (Kg/sec n2l (Kg/Kg) (Meter K/s c .3) (ITcal./Rg Kel.)
12.99 2.45E-05 -6.790E-05 2,446E-05 2.4169E 02

Z/L AT GMH LATHEAT FLUX SCALING POT.TEMP. WITH POT.TEMPERATURE WATER LATHEAT VAP,
0.004 (Wats/MY) (Kelvin) (Meter Kel,/set) (ITC-./K1g)

6.04E 0) 1.735E-03 -5.090E-04 5.E951F 05
Z/L AT 10 METERS
0.003 SFN.HEAT FLUX ROUGHNESS LENGTH VAP.PRES.AT WT LEVEL

(Watts/.2) (Meters) (Mllibar)
MONlN-OUKHOV LENGTH -6.33E-OI 7,402E-05 15.610
(Meters)
3,632E 03 SKY AND SOLAR HEAT FLUX DRAG COEFAT 10 METERS ABS.HUMID.AT WT LEVEL

(Watts/.e) (Dineusionleus) (Kg/t3)
-9.R9E K 1.191E-03 1.180E-02

TOTAL HEAT BUDGET FLIIX BAR.PRED.AT WT LEVEL
(WattI2) (Millibar)
-9.2 E 02 1017,51

BOWEN RATIO
(nt units)
-0.010

5 MEASUREMENT ERROR ANALYSIS OF PARAMETERS LISTED IN PERCENT MEAN ERROR AS COMPUTED FROM CONSTITUENT MEASUREMENT ACCURACIES.
TOP RUM ARE PROFILE ERROR VALUES AND BOTTOM ROW ARE BULK AERODYNAMIC ERROR VALUES. ALL VALUES ARE APPROXIMATE AND ARE *+ur-":

GRAD.RICH. Z/L MOMENTUM LAT.HEAT SEN.HEAT SKY PAD. TOTAL HEAT BOWEN FRICTION SCL.SPEC SOLPOT. ROUGH. DRAG

NO AT GH AT I.M FLUX FLUX FLUX FLUX FLUX RATIO VELOCITY HUMIDITY TEMP. LENGTH COEF.

1091 109% 85% 109% 84% 5% 14% 193% 42Z 66% 42X 61% 85%

279% 286% 46% 46% 214% 5% 5z 260Z 23% 69% 237% 43% 40%

* CONTINUED BELOW

RUN NUMBER: 7905051131 MARINE SURFACE LAYER PRINT DATE: 11 JUN 1980
START TIME: 11:43: 0 PST NRL MICROMETEOROLOGY DATA SAMPLING RATE (ALL CHANNELS) 6/Min
START DATE: S May 1979 (DAY 125) SAN NICOLAS ISLAND, CAL DATA AVERAGING PERIOD: 30 Min

COMPOSITE PROFILE AND BULK AERODYNAMIC DERIVED PARAMETER VALIJE WEIGHTED AS A FUNCTION OF THE ABOVE RESPECTIVE MFASUREMENT ERRORS
WITH THE LOWER LIMIT OP THE CORRESPONDING MEASUREMENT UNCERTAINTY INDICATED IN 1 1:

FLUX PARAMETERY
STABILITY (+UP,- DOWN) SCALING PARAMETERS

GRAD.ViCHARDSON NUMBER MOMENTUM FLUX FRICTION VELOCITY
(cIStable,--Unstable) (Nt/e2) (Meters/set)

-0,010 (0.021 AT GMM -I.44E-01 16.0E-021 3.369E-01 I6.OE-021

GEOhETRIC MEAN HEIGHT HUMIDITY FLUX SCALING SPEC.HUMID.
(Meteri GMH-(ZeZ2)l/2 (Kg/sec .S) (Kg/Kg)
12.99 6,07E-07 IM.OE-161 2,0BE-05 13,0W-05

Z/L AT GH LAT.HEAT FLUX SCALING POT.TEMP.
-0.013 (0.021 (WattS/.2) (Kelvin)

.50E 00 (210E011 -1,504E-02 12.OE-02)

Z/L AT 10 METERS
-0.010 (0.021 SFN.HEAT FUX ROUGHNESS LENGTH

(Watts/e2) (Meters)
HONIN-OSUKNOV LENGTH &.52E OR 13.OE+RD] 1.495E-04 (6.0-051
(Reter)
-. I013E 03 SKY AND SOLAR HEAT FLUX DRAG COFF.AT 10 METERS

(Watts/1l)(ees
-9,891 R 1 2.OE*0I) i,636t-04 14,0E-041

TOTAL HEAT BUDGET FLUX

-9.R2E 82 13.1E-01I

POWEN RATIO
In. units)
-8.044 (0.08)

C DIFFERENCE BETWEEN THE PROFILE AND BULK AERODYNAMIC DrRIVED PARAMETER VAi.UES AS COMPUTED VIA THE STANDARD DEVIATION FROM EITHER THF
ABOVE WEIGHTED COMPOSITE VALUE OR MEASUREMENT UNCERTAINLY VALUE (WHICH EVER ABSOLUTE VALIU IS LARGER). AL VALUES ARE
ISTED IN PERCFNT DIFFERENCE AND ARE .ur-:

GRAD.RICH. Z/L MOMENTUM LATHEAT RIN.HEAT SKY RAD. TOTAL HEAT ROWEN FRICTION SCL.RFEC SCL.POT. RO"G DRAG
NO.AT GM AT 1iM FLUX FLUX FLUX F).UX FLUX RATIO VELOCITY HUMIDITY TEMP. LENGTH I OEF.

47% 461 39% 530% 93% R% IR% 37% 291 293% it 63% Nf

a."M "M 287



MARINE SURFACE LATER MICSOMFTEOROLOGICAL EXPERIMENT

NAVAL RESEARCH LABORATORY
ATMOSPHERIC PHYSICS BRANCH

MARINE AtIMOSPHLRIC RESEARCH STATION
SAN NICOLAS ISLAND, CAL IFORNIA

ft ft . 0 MICRGMETE.OROL.OGICAL DATA at * tf

SUN NUML)) 79u5G 
1
1250 PRINT DATE: 11 JUN 1990

ST ART I)(E: I?:I3:'0 P4I DATA SAM PLING RATE (ALL CHANNELS): 6/Hln
IN lM: 1430PSI DATA AVERAGING T'IOD 0 Mn4TAR DAIL: 5 M4y 1979 (DAY IPT) NOMENCLA TURE: IbufFER LEVEL," bLOWER LEVEL

* Ni IG CHANNEL RAW DATA (AVERAGE VDC(:

NulL0 N-0l N-.02 No.03 No.04 M..05 N-.16 "o."7 N-..8 M.09
V.OLT.REE.A 112/?.'. ?')C.I TEMP.SlRIC.2 DEW POINTI DEW PDINT2 WIND PEEDI WIND SPEE2 BARPRES SET HAD. WIND DIR .

0.0& 1.D 0.00 1 5 ,219 5 .1is 4.7D3 4. 500 R.014 7.090 4.9

N.0 No.11 )u.2 Nf.3 N.14 No1 N.6 N-.17
IAL1.)) W I TFPA FQUENCY AT' VOL1TAGE MANUAL FLAG ZRO REE. SPARE A SPAR B VOLTREE.B
3.Y63 o.f( 2. 5 1. a 0. 5.50) 0 .001 0. 0 a 6 .205

- DLIIAL CHANNEL SAW DATA LAVERAGE': ESCARPMENT DATA, FIELD CALIBRATION AND WIND SPEED ESCARPMENT CORRECTIONS:

o. o2UPWIND NEAR UPWIND LAND DPIECAL DPFCAL WIBFCAL WSIEC WS2EC
.I R TEfOF.I AIR TENF.2 HEIGHT/LENGTH PATH(MetC-s) (Volts (Volts) (Volts) (Coe0ff,) (bey~f.)
1411 137043 1421 130-15 0.157 147 009 000 0.0 .993 099

-t SYSTEM NOUSESFoS'INI PANAME TENS TRANSLATED INTO ENGINEERING UNITS:

MANUAL FLAG FRROR CTOUNT DATA BATE VO(.T.REF.DEV V OLT.REE.DEV ZEAD REF.DEV AC VOLTEFLUS AC FREO ,FLUX AC VOLTAGE AC FREQUENCY
(No0.scn) (No.sc..s) (N .. n) A(No ) .005V1 B(Nu.0,605V) (No..) .002V) (No..)SV) (NoI".)I (VACI 'Ho)

0 I 1 79 0 I I I 0 11 5. 1 59.90

- OBSERVED MICRONETEOROL-OIICAL PARAMETERS (INCLUDING THE ABOVE CAL. AND ESCARPMENT CORRECTIONS) TRANSLATED INTO ENGINEERING UNITS:

AIR TE:,,.I WIND IPEEDI DEW POINTI TEMP.*STR UC.1 WIND DIR. BARPRESt' SKY SAD. BULK UT TEMP REAM AIR TEMP
(Celsius L. r/) (Celsion) (Ke.s..M-2/3) (Deq.Troe) (Millibar) LWa1t/2) (Celsius) (9Keloon')13.794 9.18 1 0.84 NO DATA 308.1 1 015.1 3 -.FR9E 02 13.607 286.989

AIR TEMP. WIND SPEED? DEW PO1INT? TENP.STRUC.2 TIDE TABLE BAR.PRES.2

(Celsius: (Me ter/stc( (Celstu) (KSel oM-2 /3) (Me ter MSL) (Millibar)
13-711 9. 63 1 0.5 6 HOC DATA -0.55 1 0 16.22

o CALCI:) AIED MICROMETEOROLOCICAL PARAMETERS:

H1EIGHT, 21 PO.TEMP.I VIS.TFMP.I V.POT.TEMP.1 ABS.NUHID.I REL.NUMID.I SPEC.NUMDD.I VAP.PRES.I S.VAP.PRERI SEFIMODES I(Me.ens (Ce Isoiusl (Celsius) (Celsius) (Sq/nJ) (PeOr cent) (Sq/Kg) (Millibar) (Milibar) IKeO.oM-2/3)
1.3 1 3. 9 64 115.1S1 1 5,361 9.8a1 7E-03 92.37 8.004E-03 1 3.001 1 5.7894 NO DATA

HEIGHT, 22 POT.TEMP2 VIR.TEMP.2 V.POT.TEMP.2 AbS.H.UMID.2 RMEL."U..D.2 SPEC.HUMID.2 VAP.PRED.? SYAP.PRED.? REF.INDES 2
(Meters: (Celsius (Celsius) ICesoos (Kg/n3) 4 Percent) (Eq/Kg) (Millibar) (Millibar) LeI~oM-2/31
9.2)0 1 3.96 2 15.243 15.333 9.646E-03 80.41 7.85-53 12.778 1 5.890 NO DATA

*CONTINUES BE) OW

PRINT DATE: 1I JUM 1990
SoN NUMEER: 7905051200 MAR INE SURFACE LATER DATA SAMPLING SATE (AL: CHANNELS): 6/Moo
START TIME: 1.-:13:26 PST NRL MICROMETEOROLOGY DATA AVERAGING PERIOD: 30 Mie
ST ARTI DATE: 5 May 1919 (DAY 125) SAN NICOLAS ISL.AND, CAL_ NOMENCLATURE: I-UPPER LEVEL, 2-LOWER LEVEL

*PROFILE CALCULATIONS BASED ON ABOVE OBSERVED AND CALCULATED VALUES (BUSINGER,1973):

FLUPARAMEIERS PROFILE SLOP ES
START)Il? -+UP DOWN) SCALING PARAMETERS PARTIAL DERIVATIVES (u-INCR.WITH HEIGHT)

GRAD.RICHARDSON NUMBER MOMENTUM FLUX FRICTION V~. EEA OMD/2 GNRLFR:''LP

0.008 AT IAN -1,13E-01 3. 032E-01 LA1ft220)1121 INI-N21

GEOMETRIC MEAN HEIGHT HUMIDITY FLUX SCALING SPEC.HUMD. N-WIND SPEED (M/sec) N-WIND SPEED (9/icc)
(Me ter) GMN-72102)I/2 (Sq/sec ,S (Sq/Kg) 2-HEIGHT I(eters) 7-HEIGHT (M) Vert.Ao.s
12.99 -3.97E-I52 1.061E-04 DWS/D- 6.1E-02 P SD-!P Si

US SLOPE- I.32E R0
1/.. T 1MM LAT.HEAT ELlIS

I.' (Watts/n) SCALING POT. TEMP. NSPEC.HIMIDIYY (Sq/Sql N-DPEC.MUMIDITT (Eq/Sql-9.1 1 (el..R) 2-HEIGHT (Meters) l;HEIDNT (M) VertAxis
2/L AT Il lITTERS 5.B40-3 DIM/OX- l.63E-905 PSD-P 1 2

009 SEN8HEAT FLI(O SN SLOPE- 86E 03
(Moltts/iS)

Z/ L AT 21 -2.20a1E 0 ROUGHNESS LENGTH N-POT.TEMP.(I~eo~in N-POT.TEMP.I~elvin)
U. 16 SK Moters) Z HEIGHT (meters) 2-HEIGHT (H) V.rt.Axis

STAND SOLAR NEAT FLUX 9.36SFE-IS OPT/ OX- a.F2E-04 P I-PS12
2/L AT 22 (Walls /.2) PTRC SLOPE- 9.20,E Of

D 08-.902DRAG ClEF. AT 10 MPTERS N-LTEMP.STRIC.)RoM-2/3)
MON IN-OPUSHOV LENGTH TOTAL. HEAT BUDGET FLUX IIOxxon le.s) 2-HEIGHT (M) Vert.Axs
(Me ters) ( W t ./1.2 L.334""V POD-NONE
II160E 03 -lIFVE 03 CT2 SLOPE-NO DATA

P511 AT Z1- -0.074333 BOWEN RATIO
PSI I AT 2- -0.037260 (to onits)
PS512 AT I71:-0 -110045 0 0.0a22
P612 AT 22I- _a.050 362

oGtNFRAL CONSTANTS; MISCELLANEOUS

VON SARMAN GRAVETATION PROFILE PROFTILE BUtl R ULS
CONSTANT ACCELERATION TUR.PRAMITL TUR.OCHM IDT RIM HEAl MOIRTURE AIR DENSITY

NM onion) (9/-e 2) NUMPPR NUMBER TRANSFCUEF. TRANBE.COEF. IKq/p31
1.4 9.7959, 0.74 0.74 9?E-03 1.32E-03 1.2271

o ITRERA).NOTES, AIR SPECIFIC HEAT
A-cir c t lonolaln exceeoded for exoeetOf profUte St-oe Mid/or PartialI Deroatne.I (Ilcel/Og R,.)

PIRI-PYR?. -/- .098 XeO. WATER LAIFMEAT VAP
(ITc*1./Sq)
5.R9 49E 953

fCONTINUED ON NEST PAIR 288



RUN NUMBER: 7915R51211 MARINE SURPACE LAYER PRINT DATE: It JUN 190START TINE: 12:13:20 ..T NIRL. ICROMETEIIROLOGYr DATA SAMP LING RATE (ALL CHANNELS): 6/M3M
START DATE: 5 May 1979 (DAY 125) SAN N ICOLAS ISLAND, CAL DATA AVERAGING PERIOD: 30 Mitt

*ESTIMATED MICRONETEOEOLOGXCAL PARAMETERS AT 1-EN METERS:

AIR TEMP. WIND RPEED) DEWPOINT TEMP.STRUC.) BARjPRES.) BULE Wr TEMP AIR-ST TEMP POT-UT TEMP VIR-WT TEMP V.POT-WT TEMP
(CRlsius) (Me ter/sf (Ce -s (KeI. xM-2 / 3 ( Milbt I b (Celsios Ri.) l el( IvI (Iin (Kelvin) RuM
13.861 8.70 10.59 NO DATA 1016.13 13.607 0.254 0.352 2.629 1.727

HEIGHT POT.TEMP. VIR TEMP. V.POT.TEMP. ARS.HUMID. RELNHUMID. SPEC.HUMID. VAP.PRES. S.VAP.PRES. REF.INDEX
(Me:trs) (Celsius) (Celsius) (C.lsisl CK(g/n3) (P.rcent) (Kq/Kg) (Mllibars) (Millibars) CKl..M-X/3)
I2.50 13.959 15.235 15.333 9.667E-03 a0.65 7.75E-03 12.805 15.878 NO DATA

* BULK AERODYNAMIf CALCULATIONS BASED ON AROVF ESTIMATED VALUES AT TEN METERS (FRIEHE ET AL,1978):

INFERRED FLUX PARAMETERS INFERRED INFERRED MEAN VERTICAL
STABILITY ( UP,-DOWN) SCALING PARAMETERS VELOCITY COVARIANCE MISCELLANEOUS

CRAD.RXCHARDSON NUMBER MOMENTUM FLUX FRICTION VELOCITY WITH LONG. VELOCITY AIR DENSITY
(S.able,-.Unstable) (NT/n2) (Meters/sec) (Meter2/sec) (9/.3)
0.004 AT GNH -1.12E-I 3.017E-01 -9.104E-02 1.2275

GEOMETRIC MEAN HEIGHT HUMIDITY FLUX SCALING SPEC.HUMID. WITH ABS. HUMIDITY AIR SPECIFIC HEAT
Mete-I GMH-(ZI*Z2)I/2 (Kq/s c _.) (Kq/Kg) (Meter Kq/sec .3) lITcal./K Kel.)
12.99 2.47E-05 -6.656E-05 2.465E-05 2.4170E 02

Z/I AT GMH LAT.HEAT FLUX SCALING POTTEMP. WITH POT.TEMPERATURE WATER LAT.HEAT VAP.
0.005 (W.tts/t2) (KEelvin) (Meter Kel./set) (ITcal-/K)

6.R8E 01 2.713E-03 -8.186E-04 5.894805
Z/L AT 10 METERS
0.004 T;N.HEAT FLUX ROUGHNESS LENGTH VAP.PRES.AT WT LEVEL

(Wutts/n2) (eter , (MillibarI
MONIN-OBUKHOV LENGTH -l.02E 00 8.210E-05 15.636
(Meters)
2.455E 0 SKY AND SOLAR HEAT FLUX DRAG COEF.AT 10 METERS ABS.NUMID.AT WT LEVEL

(Watts/S) (Diensimnles) (KR/n3)
-9.9E 52 1.204E-03 I.BIE-02

TOTAL HEAT BUDGET FLIX BARPRESAT WT LEVEL
(Watts/.2) (Millibar)
-9.29E 02 1D7.33

BOWEN RATIO
(no unit')
-0.117

5 MEASUREMENT ERROR ANAYTIS OF PARAMETERS LISTED IN PERCENT MEAN ERROR AS COMPUTED FROM CONSTITUENT MEASUREMNT ACCURACIES.
TOP ROW ARE PROFILE ERROR VALUES AND BOTTOM ROW ARE BULK AERODYNAMIC ERROR VALUES. ALL VALUES ARE APPROXIMATE AND ARE "or-":

GRADRICH. Z/L MOMENTUM LATHEAT SEN.HEAT SKY RAD. TOTAL HEAT BOWEN FRICTION SCL.SPEC SCL.POT. ROUGH. DRAG
NO.AT MH AT 1I5 FLUX FLUX FLUX FLUX FLUX RATIO VELOCITY HUMIDITY TEMP. LENGTH COF.

1901 2061 1121 122Z 167Z 5% 12% 299% 56% 661 I111 76Z 112%

262Z 272% 46% 47% 200Z 52 5% 247% 23% 70% 223% 43% 40%

e CONTINUED BELOW

RUN NUMBER: 7905051200 MARINE SURFACF LAYER PRINT DATE: II JUN 1980
C.ART TIME: 12:13:20 PST NRL MICRONETEnROLOGY DATA SAMPLING RATE (ALL CHANNELS): 6/Min
START DATE: 5 May 1979 (DAY 125) SAN NICOLAS ISLAND, CAL DATA AVERAGING PERIOD: 30 Min

* COMPOSITE PR DF[I E AND 4U) K AFRODYNAMIC DERIVED PARAMETER VALUE WEIGHTED AS A FUNCTION OF THE ABOVE RESPECTIVE MEASUREMENT ERRORS
WITH THE LOWER LIMIT OF THE CORRESPONDING MEASUREMENT UNCERTAINTY INDICATED IN I 1:

FLUX PARAMETERS
STARilITY (+UP,--DOWNI SCALING PARAMETERS

CRAD.RICHARDSON NUMBER MOMENTUM FLUX FRICTION VELOCITY
(+-Stable,--Unstable) (Nt/t2) IMeters/sec)
0.016 (0.021 AT 1MN -I.12F-01 (6.E-021 3.02SE-lI E6.OF-121

ELUMETRIC MFAN HEIGHT HUMIDITY FLUX SCALING SPFC.HUMID.
(Meter) GMH.(ZIz)2112/ (Eq/sec vi?) (RQ/Kg)
1.99 6.90E-06 18.OE-061 2.275E-5 13.OE-051

Z/L AT GMH LA.HEAT FLUX SCALING POT.TEMP.
0.009 10.021 (W t,/m2) (KelvIn)

1.68F I; 12.0"+011 4.9110-03 (2.0E-021
Z/L AT I0 METERS
0.007 (0.8 SENHEAT FLUX ROUGHNESS LENGTH

(Wa.tt/M2) (Meters)
MONIN-OBUKHO' LENGTH -1.66E 00 (3.FOAI 92650-05 16.0E-051
(Meters)
1.502E PT SEY AND SO)AR HEAT FLUX DRAG COFF.AT 10 MFTERS

(Watts/2) (MeteI s)
-9.89E R 2 17.0E011 1ZUF-u (4.0E-041

TIoTAL ((FAT RIDITET FLUX
(Watts/mU)
9.90E I [3.11F+i1

BOWEN RATIO
(no untll )
a .01 lOOM)

* DIEFERENCF BETWEEN THE PROFILE AND btltK AERODYNAMIC DERIVED PARAMFTER VAlUES AS COMPUTED VIA THE STANDARD DEVIATION FROM EITHER THE
ABOVE WEIGHTES COMPOSITE VALUE IR MEASUREMENT UNCERTAINTY VALUE (WHICH EVER ABSOLUTE VALUE IS LARGFR). ALL VALUES ARE
IISTED IN PFERCEN DIFFERENCE AND ARE *+.-t:

6RAD.RICH. Z/ MOMENTUM LAT.HEAM SENHEAT SKY RAD. TOTAL HEAT BOWFN FRICTION SCL.SPEC SCt,POT. ROUGH. DRAG
NO.AT CMtO AT 1DM F1 UK FI Ux FLUX FLUX FLUX RATIO VELOCITY HUMIDITY TEMP. LENGTH COOf.

Ill I1% IX 431 20% 0% 9% 25% 0% 289 9% IX 61

END OF DATA RIM 289



MARINE SURFACE LAYER NICROREEEOROLOGICAL EXPERIMENT

,NAVAL RESEARCH LABORAYORY
ATMOSPHERIC Ph YS ICS BRANCH

MARINE ATMOSPHERIC RESEAR CH"STATION
SAN NICOLAS 1SIA AN, CALIFORNIA.

o a * ICRONETEURI1JLOGICAL DATA - . .

RUM MURDER: 7905051230 PRIMY DATE: IIJU 1980
ST ART TIEi 12:43,40 PST DATA AMPI IN RA TEU (AL I1AANN)S)t 6/Mit
END TINE: 1 3 13,40 PST DATA AVERAGING PERIOD: 30 Mitt
START DATE: 5 May 1979 (DAT 025) ROMENC(ATURE: t..UPPFR LEVEL, 2-LUWER LEVEL

*ANALOG CHANNEL RAW DATA (AVERAGE VDC):

N0.00 No.01 No02 N.0 N.,14 M..05 No.06 No., "o.a No.0
VOLT.0EF.A TFNP.STRIIC.I HENPSTRUC.2 DES OINTI DPS PETINTI IN SPED IDOFED AR..2 SK.Y RO. WOR DI.R.

6.205 0.081 0.001 5.203 5.159 4.229 4.36? 5.0 02 6.983 4 .756

No.1T No.01 No.12 No.13 No.14 No.15 No.16 Not7
BULK ST TEMP AC FQUENCY AC VOl TAGE MANU At FLAG ZEFRO REF. SPARE A SPARE T3 VOLT.REF.B
4 .033 3.873 2. 511 1 0.1 01 0 01 0 .90 1 0.0 01 4 .205

*DIGITAL CHANNEL RA AA(AVERAGE): ESCARPMN DTFEDC.IRAONNDWNSPDECARMN COR INS

No.1 N.2:WDT UPW IN NAR upW(NO LAND OPTECAL DPTECAL WIBECAL SE WS ... C
AI TEMP.1 AIR TEMP.? HEIGHT/LENGTH P(Mr( (Volts) (ots) (V oits) (roGoff.) (Coeff.)
0411 139055 1421 140270 .57 143 -009 0.00 0.000 0.93 0.99

oSYSTEM HOUSEREEPING PARAMETERS TRANS).ATED INTO ENGONEERONG UNITS:

MANUAL FtAG ERROR COUNT DATA BIA'E VT)LT.REF.DFV VOLT.REE.DE VZFRO RF.DFV AC VOLTEFLGO AC ERFOEFLUX AC VOLTAG.E AC EREQIJINCY
(Noscost (Noscmo) (Nosocms) A(Nu.).IISVt 0(No.).065V( (N,.(.002V) )No.)SV) (Ntc.)HO IVAC) (Ho

a 0 1a0 5 0 0 0 0 115.1 59.0?

oOB-SERVED MICROIMETEOROITGIGAL PARANETERS (INCLUDING THE ABOVE CAL. AND ESCARPMENT CORRECTIONS) TRANSLATED INTO ENGINEERING UNITS:

AI R EMP.I WIND OPEEDI DEW POIN~t )EmP.srEUC.) WINO DIR. BAN. RES.)I S" T SAG. B(J)) NT TEMP MEAN AIR TCMP
(Celtuos) t(eterlsoco (Celsous) (gorI.o.M-?/3 (D eg9 ruro ( M.tlib a (Watt/.?) OColsous) "'Iln",
13.906 0 .73 10.75 00 DATA 3010014.94 -9 .74E 02 13.675 7.2

.0AIR TEMP.2 WIND SPEED2 DES POINT2 TrE,OIRUC.2 T IDE IABLE BAR.PRES.2
(CoIls) (RotterSect (Celsius)t ( IReI.M-2/3) (Meto r MDSL ) MoI libarO
1 4 .027 8.23 10.43 NO DATA -0.49 1001:6.04

oCALCULATED MICROHETEOROEDGOCAL PARAMETERS:

HEIGHT, Z1 POT.TEMP.1 VIR..TEMP.I V.POT.,TEMP.I ABRS.NUMOD.I REL.*HUMOD.I SPEC.HUMID.I VAP.PREb.I S.VAF.RES.I RFINDES/3
(Roeters) ost (Celsius (C lsus) ( R

8 
I, /n3) (parct-t) tRO/Rot (M:illto.r( 4MolloDp r )RoO . .M/)

1 8.35 1 4.085 15.295 05.475 9.756F- 03 01.26 7.959E-03 02.925 tS.906 NO DATA

HEIGHT, Z2 POT.TFMP2 VIR.TEMP.2 V.POT.TENP.2 ABS.HUMID1.2 REEHU.MID.2 SPEC.HUMID.2 VAP.PRES.Z2 S.VAP,PRES,?. REF.INOLS 2
)N.torst (Colsoo s; (Colsous- .T (Co soos (tXg/n.3) (Por-coot) (Eq/Kg) (Millib ar) (Millibart)Eo~M23
9.20 14.10' 15.387 05.477 9.554E-503 78.90 7.7RTE-D3 12 .662 06.1a4 9 Ho DATA

oCONTINUED BELOW

PRINT DATE: It 'UN 090
RUN NU MOER: 79050.51230 MARINE SLURFACE LATER DATA SAMP LING E.GE (ALL CHANNELS): 6/Moo
START T IME: 02:43:40 POT NRL MICROMETEORO.GTY DATA AVERAGING PRIOD: 31 Mit
START DATE; 5 Nay 0979? (08Y 1250 SAN NICOLAS ISLAND, CAL ROMENCLAlURE: IUPPER LEVEL, 2=LOWER LEVEL

oPROFILE CALCUOATIONS BASED ON ABOVE OBSERVED AND CALCULATED VALUES (BUSINGER,1973):

PLUPARAMETERS PROFILE SLOPED

STABII ITT (UP,--DOWN) SCALING PARAMETERS PARTIAL DERIVATIVES )+INGR.WITH HEIGHT)

G-RAD.RICHARDSOM NUMBER MOMENTUM FLUX FRICTIONsVELOCITY GENERA1) FORM:DN/DZ=) GENERA. FORM: N'SLOPE-
().b.~,--Uost.bIo) (M/ m2) 1 Moto's/soc) I(NI-NMt1/ I Lo)2/Z20 I(LttZ I-PSI(-(LnZZ-PSI)I/
-0.03R A T CNN -I.38E-R01 3.352E-S1 I(Z IOZ2)1/27 INI-N2t

GEOMETRIC MEAN HEIGHT HUMIDITY ELUX SCALING SPEC.HUND, N-WIND SPEED (N/sect N-WIND SPEED )M/sec(
(Rotter) GMH-)210220/ 2 (Rq/soc mt (Kg/q 2-HEIGHT ( Mo:tors) 2-HEIGHT (MIVr os
t2.99 -610RE-05 I.459IE-04 00/02- 5.64E- 2 PSITI

SSLOPE- lTlE ER
Z/1. AT GNH LAT.HEAT FL)(I

-307 tits/o2t SCALING POT. TERP. N-SPEC.HUMIDI1TT (Kg/Mg) N-SE.UMIDIT E/g

-IMM I (RolIttt) 2-HEIGHT IMotor s) Z-HEIGNY (NO Vort.Aois
Z/ 0 METERS (W4_a-2.7R07E- 02 DSH/D2 1 .91E-05 PSIttOS12

-3.036 SEN. HEAT FLUX SN SL OPE- 3.71E 03
(Waft./ot2

Z/LAG ZI I. 13E 0 I ROUGHNESS LENGTH N:POT.TEMP.(Rlvin) N=POT.TMtotitt11)
-0. 066 (Mrs Z HEIGHT (Motor) 1-HEIH (MI ottAo

SKY AND SOLAR HEAT FLUX I.201E-I4 DET/Ol Z_3.54E-03 P51P512T

l/L At 22 (Wmt/T PYR SLOPE -DOSE E1
-0. 03 3 -9.74E 0 2

DRAG0 COF, T METERS N-LttTEMP.STRUC.)RoN-2/3)
MOMIN-ORURHOV LENGTH TOA EATBDE FLUX tflototsoglss 7-HEIGHT (N) Voro Moos
(Mesters) (Watts /.2) 1.822E04 p0I.NOnE
-D.7RRBE 02 -I.1IE 03 C T2 SLOPE-MO0 DATA

P611 AT 71- 0.1945a2 ROWEN RATIO

P911 AT Z2: 0 .1 03283 too units)
P512 AT 21- 0.123071 -0.076
PS812 AT 72- 0 .067133

o GENERAL CONSTANTS: MISCELLANE OUS

VON RARMAN GRAVITATION PROFILE PROFILE 00)1 K RULK----------
CONS TANT ACCELERATION TUMPRANDYL TUR. SCHMIDT REM NEAT MOISTURE AIR DENSITY
(N. mitts) INM/sec 2) NURRER: NUMBER TRANSF.COFF. TRANRF.COEF. (Og/oJO
0.4 9.7959 0.74 0 .74 0. 92E-03 0.32E-R3 1.2264

o GENERL NOTES: AIR SPECIFIC HEAT
NONE "l on/"q" Eel.2I.41700 00

WATER LAY HEAT OAF.

IIT c.1 ./gO
1.R942[ 05

o CONTINUED ON REST PAGE 290



RUN NUMBER, 7905051230 MARINE SURFACF LAYER PRINT DATE: II JUN 1980
START TIME: 12:43:40 PST NR_ MICROMETEUROLOGY DATA SAMPLING RATE (ALL CHANNELS): 6/Kin
START DATE: 5 May 1979 (DAY 125) SAN NICOLAS ISLAND, CAL DATA AVERAGING PERIOD: 30 Msn

. ESTIMATED MICROMETEOROLOGICAL PARAMETERS AT TEN METERS:

AIR TEMP. WIND SPEED DEW POINT TEMP.STRUC. bAR.PRES. BULK WT TEMP AIR-WT TEMP POT-WT TEMP VIA-WT TEMP V.POT-WT TEMP
(Celsius) (Meter/sec) (Celsius) (Kel'xM-2/3) OMillibor) (Celsius) (Kelvn) (Kelvin) (Kelvin) (Kelvin)
14.012 8.29 10.47 NO DATA 1015.94 13.675 0.338 0.436 1.701 1.799

HEIGHT POT.TEMP. SIR.TEMP. V.POT.TEMP. ABSHUMID. REL.HUMID. SPECHUMID. VAPPRES. S.VAP.PRES. REF.INDEXtM
e ters (Celsius) (Celsius) (Celsius) (Kg/.31 (Percent) (Kg/Kg) (Mullibars) (Millibars) (Kel-iM-2/3)

10.00 14.110 15.376 15.474 P.578E-03 79.18 7,BDRE-03 12.694 16.132 NO DATA

• BULK AERODYNAMIC CALCULATIONS BASED ON ABOVE ESTIMATED VALUES AT TEN METERS (FRIEHE ET AL,1978):

INFERRED FLUX PARAMETERS INFERRED INFERRED MEAN VERTICAL
STABILITY (+=UP, -DOWN) SCALING PARAMETERS VELOCITY COVARIANCE MISCELLANEOUS

GRAD.RICHARDSON NUMBER MOMENTUM FLUX FRICTION VELOCITY WITH LONG. VELOCITY AIR DENSITY
(c.Stbleo,-=Unstable) (Mt/.2) (Meters/sec) (Meter2/secl( (Kg/e3)
0.007 AT GMH -9.92E-02 2.843E-01 -8.rSE-02 1.2267

GEOMETRIC MEAN HEIGHT HUMIDITY FLUX SCALING SPECHUMID. WITH ABS. HUMIDITY AIR SPECIFIC HEAT
(Men.,) GMH-(Z•z)e2 /2 (Kq/sec M2) (K/Kg) (Meter Kg/sec .3) (ITcal./g Kel.:
12.99 2.50E-05 -7.163E-05 2.498E-05 2.4169E 02

Z/l AT GMH LAT.HFAT FLUX SCALING POT.TEMP, WITH POT.TEMPERATURE WATER LAT.HEAT VAP.
0.010 (Wat"s/e) (Kelvin) (Meter Kel./sec) (ITcal,/Kg)

6.17E 01 4.651E-03 -I,323E-03 5.8939E 05
Z/L AT 10 METERS
0.888 SFM.HEAT FLUX ROUGHNESS LENGTH VAP.PRES.AT WT LEVEL

(Watts/2) (Mete-) (Millibr )
MONIN-OBUKHOV LENGTH -1.64E 90 6.591E-05 15.702
(Meters)
1.274E 03 SKY AND SOLAR HEAT FLUX DRAG COEF.AT 10 METERS ABS.HUMID.AT WT LEVEL

(Watts/c.) (Ditensionless) (Kg/t3)
-9.74E aI 1.177E-03 1.186E-02

TOTAL HEAT BUDGET FLIUX BAR.PRES.AT WT LEVEL
(Watts/ -) (Mllier
-9.14E '2 1017.14

BOWEN RATIO
(no units)
-0.027

f MEASUREMENT ERROR ANAYSIS OF PARAMETERS LISTED IN PFRCFNT MEAN ERROR AS COMPUTED FROM CONSTITUENT MEASUREMENT ACCURACIES.
TOP ROW ARE PROFILE ERROR VALUES AND BOTTOM ROW ARE BULK AERODYNAMIC ERROR VALUES. ALL VALUES ARE APPROXIMATE AND ARE nvr-:

GRAD.RICH. Z/L MOMENTUM LATMHEAT SEN.HEAT SET RAD. TOTA HEAT RSEN FRICTION SCLSPEC SOL*POT, ROUGH. DRAG
NO.AT GMH AT ION FLUX FLUX FLUX FLUX FLUX RATIO VELOCITY HUMIDITY TEMP. LENGIH COEF.

119% 119% Ios 10% 871 5z 15% 195X 54X 54% 33% 74% 1081

2283 245% 46% 46% 173% 5% 5% 218% 23% 69% 196% 43% 40%

f CONTINUED BELOW

RUN NUMBER: 7905051231 MARINE SURFACE LAYER PRINT DATE: 11 JUN 1980

START TIME: 12:43:40 PST NML MICROMETEOROLOGY DATA SAMPLING RATE (ALL CHANNFLS): 6/Mm
START DATE: 5 May 1979 (DAY 125) SAN NICOLAS ISLAND, CAL DATA AVERAGING PERIOD: 30 Min

" COMPOSITE PROFILE AND BS.K AERODYNAMIC DERIVED PARAMETER VALUE WEIGHTED AS A FUNCTION OF THE ABOVE RESPECTIVE MEASUREMENT FRRORS
WITH THE LOWER LIMIT OF THE CORRESPONDING MEASUREMENT UNCERTAINTY INDICATED IN i I:

FLUX PARAMETFRS
STARR) ITY (+-UP,-.DOWN) SCACING PARAMETERS

CRAD.KICH KDSON NUMBER MOMENTUM FLUX FRICTION VELOCITY
"M+ IC rb!SO~NUnst 8l)R 411t/.2) (M at r%/see)

-0.022 10.021 AT GMN -1.I1E-l 16,0E-02 2.995E-01 16.OE-021

EOKETRIC MEAN HEIGHT HUMIDITY FLUX SCALING SPEC.HUMD.
(Meter) GMH.(ZIeZl)I/2 (Kg/sec *2) (Kg/Kgq)
12.99 -1.54_-07 ,18.1-O61 4.994E-05 13.0v.-051

Z/L AT GMH LATHFAT FLUX SCALING POT.TEMP.
-0.028 10.021 (W.Ots/"2) (Kelvin)

-3.82E-01 [?.OE01I -2.25SF-02 12.E-021

Z/L AT 10 METERS
-0,22 10.0 21 SFN.HEAT FLUX ROUGHNESS LENGTH

(Wants/?2) (Meters)
MONIN-OBUKNOS LENGTH 6.9E 00 3.0F+001 e.580E-05 6.0E-05]
(Meter.)
-4,636E 0? SKY AND SOLAR HEAT FLUX DRAG COEF.AT 10 MFERS

(Wetv"/-2) (Meters)

-9.74E 02 (2.0E01) 1.319E-03 14.0E-04)

TOTAL HEAT BUDGET FLUX
(Witts/el)

-9,67E 02 (3.11F,011

POWEN RATIO
(in uttlti)
-0.053 10.081

f DIFFERENCE BETWEEN THE PROFILE AND RUIK AERODYNAMIC DERIVED PARAMFTER VAl UES AS COMPUTED VIA THE STANDARD DEVIATION FROM EITHER TN)
ABOVE WEIGHTED COMPOSITE VALUE OR MEASUREMENT UNCERTAINTY VALUE (WHICH EVER ABSOLUTE VALUE IS LARGER). ALL VALUES ARE
I STEB IN PERCENT DIFFERENCE AND ARE -nr-":

GRAD.RICH. Z/L MOMENTUM LAT.HEAT SEN.HEAT SKY RAD. TOTAL HEAT BOWEN FRICTION SCL.SPEC SCL.POT, ROUGH. DRAG
MOAT GMH AT ION FLUX FLUX FLUX FLUX FLUX RATIO VEIOCIIY HUMIDITY TEMP. GENYH COEF.

106Z 107% 19 566% q8% at fIx 31) PZ 2191 86X 33Z 46%

R IND OF DATA ROM 291



MARINE SURFACE LAYER N2CRONETEORO(OGICAL EXPERIMENT

NAVAL RESEARCH LABORATORY
ATMOSPHERIC PHYSICS BRANCH

MARINE ATMOSPHERIC RESEARCH STATION
SAN NICOLAD ISLAND, CALIFORNIA

. . . . MICROMIETEOOIILUGICAL DATA . .t .0

RUN NUMBERI: 7905051300 PRINT DATE: 11 JUN 1980rSTART TOME; 13;13:50 Psr DATA SAMPLING RATE (ALL CHANNELS); 6/Moo
END TIME: 13:44! 0 PST DATA AVERAGING PERIOD: 30 Mon

START LATE: 5 Map t979 (DRY 1295) NOMENCLATURE; I-UPPER LEVEL, 2"LOWER LEVEL

"ANiI)Q0 CHANNEFL RAW DATA (AVERAGE VOC).

N.o1 No.02 NaIOL N..03 No.04 No.05 N-.06 N..07 No.09 No.09
VOLT.REFA YEHMPDYRUC.I TETO'.STRUC.2 DEN POINTI DEW POINT? WIND SPEEDI WIND SPEEDS BAR.PRES.2 SKY SAD. WIND DIR.

6.265 0.501 0.001 5.171 5.128 4.605 4.396 4.981 6.5??7 4,775

No.I0 N-.11 No.12 Mo.13 N..14 No.2
5  

N..16 No.17
SOULK WY TEMP AC FREQUENCY AC VOLTAGE MANUAL FLAG ZERO BEE, SPARE A SPARE B VOLT.REF.B

3.9'/5 3.862 2.513 0.001 0.001 0.001 0.001 6.205

"DIGITAL CHANNEL RAW DATA (AVERAGE): ESCARPMENT DATA, FIELD CALIBRATT. . A-, WINO SPEED ESCARPMENT CORRECTIONS:

No.2 N.? UPWIND NEAR UPWIND LAND DPIECAL DPSECAL W1IBFCAL WSIEC WS2EC
AIR TEMP.I AIR TEAP.? HEIGHT/LENGTH PATH(Meteo,) (Volts) (Volts) (Volts) (CoefE,) (CoeEP.)
1411 140010 1421 141064 0.1-17 137 -0.009 0.100 0.000 0.9Y3 0.9n9

" SYSTEM AULSEIFEPING; PARAMETERS TRANSLATED INTO ENGINEERING UNITS:

MATNUAL FLAG ERROR COUNT DATA BASE VOLTREE.DEY VTLT.KEE.D)EV ZERO SEE .TFV AC VOLT.FLUX AC ERL.UFU AC VULTAL AC FREQUENCT

(Nsas ~sat(NoNoscans) A(No.).IDSV) R(No.).OOSV) (No.).002V) (NolS5l (No.)l1o) (VAT) (Ho)
00 too 0 5 0 I 0 115.1 59.86

"t O(:SCRVEO MICRONETEORO)OGICAL PARAMETERS (INCLUDING THE ABOVE CAL. AND ESCARPMENT CORRECTIONS) TRANSLATED INTO ENGINEERING UNITS.

AIR TE1iP.0 WIND SPEED) DEW POINTI TEAP.STRUC.I WIND DIR. BAR.PRES.I SPY RAD. BU1K WY TEMP MEAN AIR TEMP
(CoIls) (Meter/sec) (Celsoous) (Kel-oM-2/3( (Deg."ruel (MIXI~xbSPI (Wall/n?) (Gelsoos) (Kelcot)
14. 000 8.09 110.5 RU DATA 307.4 111 4.62 -9 .IIoE IS2 13.610 27 .213

.0AIR TEMP.? WIND SPEFD? DEW POINTS TEMPESTRUC.2 TIDE TABLE BAR.PRES.?
(Cnlsous) (Aeler/sec) (Cel1sus) )Kel:oM-S/3) (Mete r MDL) (Millibar)
14.106 9.29 10.24 NEI DATA -0,40 10t15.7 1

" CALCULATED MICROMETEOROLOG1CAL PARAMETERS:

HEIGHT, 21 POT.TEMP I VIR.TENP.I U.POT.TEMP.) ABS.HUMID.I RELNHUMID.) SPEC.HUNIDI1 VAP.PRED.1 S.SAP.PRES.2 KEFINBES 1
( Me Trs) (Celsiv s) (CelIsjus) (Celsiosl (Kg/nJ ) (P ercent) lKg/Kg) (Mollabar) (Millibar) )Kel-ot-2/3)
1 8.35 14.18S0 1 5.372 15.552 9.626E-03 79.74 7.8SO-03 12.757 1 5. 990 NO DATA

HEIGHT, Z2 PUT.TEMP.2 VIR.TEMP.2 V.PUT.TEMP.T ARD.HUMID.T REL.'HUMID.S SPEC.HUMIDS2 VAP.PRE".?2 S.VAP.PRE.2 REFINDES 2
(Meters) (Celsius) (Celsius) (Celsius) (Kg/nJ) (Perc e.ot) (Kg/Kg ) )Sillibar)I (MoI Bar) ) KeI.oM-2/3)
9.210 1 4.197 15.450 1 5.540 9.430E-03 77.53 7.691E-03 12.502 16.1 27 NO DATA

oCONTINUED BELOW

PRINT DATE: 11 JUN 190

RUN NU)IBER: 790505130D MAR INE ShURFACE LATER DATA SAMPLING RATE (ALL CHANNELS); 6/Mit
DITARY T IME: 13:13:501 PST NRL SICROMETEOROLOGT DAT A AVER AGING PERIOD: 30 Mit
START DATE: 5 Na y 1979 (DAT 1251 SAN NICOLAS ISLAND, CAL NOMENCLATURE: I'UPPER LEVEL, S-LOWER LEVEL

oPEDEILE CAlCUlATIONS BASED ON AB.OVE OBSERVED AND CALCULATED VALUES (BUSINGER,1973):

FLUS PARAMETERS PROFILE SLOPES
STABILITY (.=UP,- DOWN) SCALING PARAMETERS PARTIAL DERIVATIVES l*zINCR.WITH HEIGHT)

ERAD.RICMARDSON NUMBER MOMENTUM FLUX FRICTION VELOCITY GENERAL FORN:DN/D2= GENERAL FORM: NSLOPE=
I +.StoSe,-=UotoBleI I I(Nn/nO) MNetIe'rs/O (e(NI-ND) I/ILo(21/21o I lLn Zl-PSI)-(LnZ 2-PSI (1/
-0.0 15 AGMH -. 62E-I 3.633E-01I I2*212 IN

GEOMETRIC MEAN HEIGHT HUMIDITY FLUX SCALING SPEC.HUND. N-WIND SPEED IN/set) N-WIND SPEED (N/set)

(Me ter) GIHI(Zl*Z)I/S (Kg/ Sec n2l 1Kg/Kg) 7-HEIGHT (Meters) 2-HIGHT (M) Vert.Axos
1.9 -6.2E.0R3 I.353E-04 OWS/DZ- 6.56E-02 I!1-981

WIS SLOPE- I.IOE 00
7/L AT GNN LA THEAY ELlUX

09 (Watts/nY) SCALING POT. TEMP. N:SPEC.HUNIDITT log/Kgq) N-SPEC.HUMIDITT lqg/Kg9)
-1.49E _12 (I.elojl 7HEIGHT (Meters) 2-HEIGHT (M) UrI- ts

2/ 1A0I METERS -2 1360E-02 DSM/D7 lOS5E-05 P I-PSIS2
-0.0)5 SEN".HEAT F1lOY SM sLOPE= 4.110E 03

(Wet Is/"2)
7/LAT 21 6.13E 00 ROUGHNESS LENGTH N:POT.TEMP.IelIn N.POT.TEMP.lel~tn)
-0.027 (Meters) Z HEIGHY (Mietersl 7-HEIGHT (M) Vert.Axis

SKY AND SOLAR HEAT FLUX I .595SE-04 DP T/07 -I.56E-0 3 PSI-PSI?2
Z/L AT 22 (Welts/n?) PTK SLOPE= -3.97E 01
-0. 013 -9.IOE 0 2

DRAG COEF. AT to METERS N:LnTENP.STRUC.)KoM-2/3)
M)NIN-OBORHOV LENGTH TOTAL HEAT RUDGET FLax Ioinenslonles,) 2-HEIGHT (M) Oort.Aos

(meters) ( WattIs/n?2) 2. 0,63f-03 PSI-NONE
-6.860E 02 -1.0S5F IT CT? SLOPE-NO DATA

PSII AT 2)- 0.009767 BOWEN RATIO
P S11 At Z2" a1.47412 Ino onit,)
PYIS2 AT 1- 0.0535380 -0.041
PSI2 AT 12- 0,02093

o GENE RAE CONSTANTS: MISCELLANEOUS

VON RARMAM GRAVITATION PROFILE PROFILE RU) K BULK
C ONSTANT ACCELEFRATtIN T URPRANDYL TU.SCHNO.DY SE N HEAT MO ISTURE AIR DENSIY

(No unots) I)M/s.t 2) NUMBER NUMBER TRIANTEFCUFF. TRANRE.COEF. (xg/ T)

0,4 9.75 0.74 0. 74 0.92E-03 1. 3E -03 1 .2257

o GFNER&L MOlES; AIR SPECIFIC HEAT

NONE ( IToe. /RXg K*.I
2.4169E 02

WATER 1 LAY MEAT VAP
)ITca I./Rg
5.8937E IS

" CONTINUED ON NEXT PAGE 292



RUN NUMBER: 7905051300 MARINE SURFACE LAYER PRINT DATE: It JUN 1980
START TIME: 13:11:50 PST NL MICROMETEUROLOGY DATA SAMPLING RATE (ALL CHANNELS): 6/Mmn
START DATE: 5 My 1979 (DAY 125) SAN NICOLAS ISLAND, CAL DATA AVERAGING PERIOD: 30 Min

* ESTIMAIED SICRUSE1EOROLOGICAL PARAMETERS AT IFN METERS;

AIR TEMP. WIND SPEED DEW POINT TEMP.STRUC. BARPRES. BULK WT TEMP AIR-WT TEMP POT-W TEMP VIR-WT TEMP V.POT-WT TEMP
(Celsius) (Meter/ser) (Celsius) (Kel.XM-2/3) (Millitar) (Celsius) (Kelvin) (Kelvun) (Kelvin) (Kelvin)
14.094 8.36 10.28 NO DATA 1015.6? 13.618 0.475 0.573 1.822 1.920

HEIGHT POT.TIMP. VIR.TFMP. VPOTTEMP. ABS.HUMID. RELHUMID. SPECHUMID. VAPPRES. S,VAP.PRES. REFINDEX
(Neters) (Cels.us) (Cesius) (Kg/nI) (Percent) (1g/Kg) (M(Iibars) (Millubars) TKeI'.M-2/3)
10.00 14.192 15.440 15.538 9.454E-03 77.79 7.711E-03 12.533 16.112 NO DATA

SUL X AERODYNAMIC CALCULATIONS BASED ON ABOVE ESTIMATED VALUES AT TEN METERS (FRIEHE ET AL,1978):

INERRED FLUX PARAMETERS INFFRRED INFERRED MEAR VERTICAL
STABILITY (+=UP,-=DOWN) SCALING PARAMETERS VELOCITY COVARIANCE MISCELLANEOUS

CRAD.RICHARDSON NUMBER NOMFNTUM FLUX FRICTION VELOCITY WITH LONG. VELOCITY AIR DENSITY
)*=Sta le,- Unstable) )Nt/s2) (Met 0I/eI Meter2/sec2) OK/e.3
0.1013 AT GMH -I.IIE-Ol 2,874E-01 -8.261E-02 1.2260

GEOMETRIC MEAN HEIGHT HUMIDITY FLUX SCALING SPEC.HUMID. WITH ASS. HUMIDITY AIR SPECIFIC HEAP

(Meter) GMH=(ZI*Z2)I/2 (Eq/nec n2) (Kg/Kg) (Meter Kg/sec .3) ITcaI./Kq Kel.)
12.99 .61E-O5 -7.4O1E-S5 2.608E-05 2.4167E 02

ZIL AT GH LATHEAT FLUX SCALING POPTEMP. WITH POT.TEMPERATURE WATER LATHEAT VAP.
0.a18 (Watts/M2) (Kelvin) (Meter Kel./sec) (ITc_1./Kg)

6.44E 01 8.3e9E-03 -2.411E-03 5.8934E 05
Z/L At 10 MEIERS
0.014 PFN.HEAT FLUX ROUGHNESS LENGTH VAP.PRES.AT WT LEVEL

(Watts/.2) (Meters) (Millibar)
MONIN-ORUKHOV LENGTH -2.99E 00 6.862E-05 15.640
(Meters)
T7.20E 0? SKY AND SOLAR HEAT FLUX DRAG COEFAT 10 METERS ABS.HUMID.AT WT LEVEL

(Watts/2) (Dinensionlesn) (Kg/ .3)
-9.10E 02 I.IR2E-03 1.182E-02

TOTAL HEAT BUDGET FLUX BAR.PRES.AT WT LEVEL
(Watt s/ M2) (Millibar)
-8.49E 0I 1016.82

RBEN RATIO
Inn units)
-0. 04 6

MEASUREMENT ERROR ANAYSIS OF PARAMETERS LISTED IN PERCENT MEAN ERROR AS COMPUTED FROM CONSTITUENT MEASUREMENT ACCURACIES,
TOP ROW ARE PROFILE ERROR VALUES AND BOTTOM ROW ARE BULK AFRODYNAMIC ERROR VALUES. ALL VALUES ARE APPROXIMATE AND ARE "or-":
GRAD.RICH. Z/t MOMENTUM LAT.HEAT SEN.HEAT SKY RAD. TOTAL HEAT POWEN FRICTION SCL.SPEC SCL.POT. ROIGH. DRAG

NO.AT GMN AT IoM FLUX FLUX FLUX FLUX FLUX RATIO VELOCITY HUMIDITY TEMP. LENGTH COEF.

130% 130% 96% 1035 103% 5% 15% 206% 48% 55% 55% 68X 96%

193% 217% 46% 45% 145% 5% 6% 190% 23% 68% 168% 43% 40%

CONTINUED BE) OW

RUN NJMBER: 7V05051300 MARINE SURFACE LAYER PRINT DATE: 11 JUN (980
START TIME: 13:13:50 PUT NRL MICROMETEOROLOGY DATA SAMPLING RATE (ALL CHANNELS): 6/Mis
START DATE: 5 Map 1979 (DAY 125) SAN NICOLAS ISLAND, CAL DATA AVERAGING PERIOD: 30 Min

COMPOSIIE PROFI E AND RU) K AERODYNAMIC DERIVED PARAMETFR VALUE WEIGHTED AS A FUNCTION OF THE ABOVE RESPECTIVE MEASLREMENT ERROPS
WITH THE LOWER LIMIT OF THE CORRESPONDING MEASUREMENT UNCERTAINTY INDICATED IN I 1:

FLUX PARAMETERS
STAT)ITy (+=UP,-DOSN) SCALING PARA14ETERS

GRADRICHARDSON NUMBRR MOMENTUM FLUX FRICTION VELOCITY
(+-StabIe,- U ,nable' (Nt/2 (Meters/nec)
--0.004 (10.12 AT GMH -1.21E-01 16.0E-021 3,120E-RI (6.OE-021

GEOMETRIC MFAN HEIGHT HUMIDITY FLUX SCALING SPECHUMID.
(Meter) GMH (Z1.1Z2)/2 (Kg/sec m2) (Kg/Kq)
12.99 -I,07E-17 tR.OE-061 4.14E-05 13.E-05]

Z/L AT GMH LAT.HEAT FLUX SCALING POTTEMP.
-0.005 tOO2 (Wa"Ts/n2) (KeJv in)

-2.67F-01 (2.OE+OI] -8.187E-03 12.OE-021
Z/L AT 10 METFRS
-0.004 to.0) SEN.HEAT FLUX ROUGHNESS LENGTH

(Watts/m2) (Meters)
MONIN-OdRkHOV LENGTH 2.35E 00 13.0E+00] 1,041E-04 (6.IE-051
(Meters)
-2.528E 03 SKY AND SOLAR HEAT FLUX DRAG COEFAT 10 MFTERS

Watt,/ 2) (Meters)
-9.10E 02 12,0E+011 1.441E-U3 14.IE-041

TOTAL HEAT BUDGET FLUX
(Watts/n?)

-9.04E 22 13,0E+01|

BOWEN RATIO
(nn u"is)
-0,044 (0.081

DI FERENF BETWEEN THE PROFILE AND BULK AFRODYNAMIC DERIVED PARAMETER VALUES AS COMPUTED VIA THE STANDARD DEVIATION FROM KITHoR (HI

ABOVE WEICHIFD COMPOSITE VAL)OE OR MEASUREMENT UNCERTAINTY VALUE (WHICH EVER ABSOLUTE VALUE IS LARGER). ALL VALUES ARE
LISTED IN PERCE NT DIFFERENCF AND ARE "+_r-:

GRA. RICH. / MOMFNTUM LAT.HEAT SFN,HFAT SKY MAD. TOTAL HFAT BOEN FRICTION SCL.SPEC OCL.POT. ROUI DRAG
NO.AT [NIH AT tOM FLUX FLUX FLUX FLUX FLUX RATIO VELOCITY HUMIDITY TEMP lENGIH ("LEF

70X 73, 171 72% 1542 10 (% 3% (3% 2541 672 45%

END OF DATA RITN 293



MARINE SURFACE LAYER MICROMETEOROLOGICAL EXPERIMENT

NAVAL RESEARCH LAFORATORY
A TMOSPH"ERIC PHYSICS BRANCH

MARINE ATMOSPHERIC RESEARCH STATION
SAN NICOLAS ISLAND, CALIFORNIA

.. .* MICROMETEDROI.OGICAL DATA00N*

RUN NUMBER: 7905051330 PRINT DATE: 11 JUN 1911
START TIME: 13:44:10 PST DATA SAMPLING RATE (ALL CHANNELST: Sl/Min
END TI1ME:; 14:14:20 PIT DATA AVERAGING PERIOD: 3 0 Min
START DATE: 5 Ma. v979 (DAY 12:5) NOMENCLATURE: I=UPPER LEVEL, 2-LOWER LEVEL

RANALOG CHANNEL RAW DATA (AVERAGE VDCI:

No.00 No.61 No.02! M.03 No.04 N..05 No.06 N-017 N-.8 NoR9
VOLT. REF.A TEMP.STRUC.1 TENPSTRUC.S DEW PITINTI DEW POINT22 WIND IFEEDI W I ND) ;PEED2 BAK.PRES.2 SOT NAD. WIND DIR.

6 .2 5 0.001 0.00 1 5.162 5 .125 4. 543 4,365 4.952 6 .297 4.722

No.16 N-.11 N..12 N,.13 No.14 No.15 N..16 No.17
ULK WY TEMP AC FREQUENCY AC2VOILTAGE MANUAL FLAG IERO REF. SPARE A SPARE0B VOLT. REE.B
4.009 3.869 2.514 0 01 0.01 0 1. 01 a.11 6,205

*DIGITAL CHANNEL RAW DATA (AVERAGE): ESCARPMENT DATA, FIELD CALIBRATION AND WIND SPEED ESCARPMENT CORRECTIONS:

No. No. UWIND NEAR UPWIND LAND SPIECAL DP7ECAL WTBECA. WSIEC W52EC
AJIR TEMP.) AIR2TEMP.2 HtEIGHTF/L ENGTH PATH(Metersl (Volts) (Volts) (VolIts) (Coeff.) (Co0efEf.)
1411 140470 1421 141516 1257 130 -0. 009 0. 00 0.000 C.99?3 .9 59

ot SYSTEM HOUSEKEEPING PARAMETERS TRANSLAYED INTO ENGINEERING UNITS:

MA4NUAL FLAG ERROR COUNT DATA CASE VOLT.REE.DEU V)))T.REF.DEV ZERO REF.DLV AC VOLY.FLUS AC FRESPLUX AC VOLTA(,E AC FREQUENCY
) Nn.sc a ns (Nosn) (Nscans) -.. A(INn.).OSV) B)No.).DTSV) (No.).112V) IN. .5V) (NoT ,IHo) (UAC) THo

I1 179 a a a I 5 1 15.1 .87

*OBSERVED MICROMETEOROOGICAL PARAMETERS (INCLUDING THE ABOVE CAL. AND ESCARPMENT CORRECTIONS) TRANSLATED INTO ENGINEERING UNITS:

AIR TEMP.I WIND SPEEDI DEW POINTI TEMP.STRJC.1 WIND DIR. BAR.PRFS.1 SKY RAD. BULK WY TEMP MEAN AIR TEMP
(Celsios) (Meter/sec) ( Celsius) )Kel-oM-2/3(I (DeJ;.Tro.) (M"llibor) (Watt/.?) (Celsius) (enn
14.047 8.76 31.51 NOl DATA 305.6 1014.18 -R.78E 02 13.651 287.259

AIR TEMP.2 WIND SPEED2 DEW POINT? TEMP.STRUC.2 TIDE TABLE BJAR.PRES.2
(Cesoos) (Meter/sen) (Celsius) (KelnM-Y/3) (Me.er MSL) (Moll nbar)

1.5 8.3 1.2 NO DATA -0 .3 0 1 0115.28

It CALCUL ATED MICROMETE)(RDLOGICAL PARAMETERS:

HEIGHT, 21 POT.TEMP.I VIR.TEMP.I V.POT.TEMP.I ABS.HUMID.I REL.HUMID.I SPECHUMID.I VAP.PRES.I S.VAP.PRES.1 REF.INDEX I
(Meters) (Celsios) (CelIsios) (Celsius) (Kg/.l) (Percent) (14/Kg) (Millibar) (Millibar) (KeIlxM-2/21
is8.35 1 4,227 1 5. 414 15.594 9.587F-03 79.22 7.R30E-03 1 2.705 B R6.0 NO DATA

HETGHT, /2 BOT.TEMB.T VIR.TEMP.2 V.PO'T.TE.MP.2 AB1S.HUMID.2 REL.HUMSD.2 SPEC.H)JMID.2 VAP.PREIs.2 S.VAP.PRES.2 NEF.INOES 2
(Metiers) (Celsius) (Celsious) (Celso-u s) (Kg/ 3) ( Percent (Kg/Kgq) (Moi liobar (Millibar) (Re1.,M-2/3(

2D 14.242 1 5.49 4 1 5.584 9.413E 03 7.0 7.6R2E-0 2.481 16. 4 3 1167 NOa DATA

RCONTINUED BELOW

PRINT DA TE: it JUN 1980
RIJN NUMBER: 7915051330 MARINE SUJRFRCF LATER DATA SAMPLING NATE )ALL CHANNELS); 6/Mn
S TAR T IIME: 13:44:10 PST NR L M ICR OMET EORDOLOGY DATA A VERAGTNG PERIO0D: 30 M it
S TART DATE: 5 Map 1979 (DAY 12!T) SAN NICOLAS ISLAND, CAL NOMENCL AlUME: ImUPPKR LEVEL, 2 L OWE R LEVEL

oPROFILE CALCUL.ATIONS BASED ON ABOVE OBSERVED AND CALCULATED VALUES TBUSINGER,1973):

ELUXS PARAMETERMS PROFILE SLOPES
STAll)ITT )*. UP,--DOWNI SCALING PARAMETERS PARTIAL DERIVATIVES (,_INCR.WITH HEIGHT)

(BRAD RICHARDSON NUMBER MOMENTUM FLUX FRICTION VELOCITY GENERAL EDRM:DN/D2= GENERAL FORM:'N'SLOPE-

mn-Sta.Ble,--Uestasle) (Nt/n2)0 (Meer s/set) I(NI-N2(I/ILn"(21/72)- I(LnZIP S0.(LtZ2-PS51)/
I01 AT CMH -II.3E-I 3. 27RE-TT )21.0Z2112 ( NI-N?]

);IOMkTRIC. MEAN HEIGHT H(JM)DITT ELlIX SCALING .YPEC.HUMD. N-WIND SPEED (Miser) N-WIND SP EED (Miser)
(Meter) GMH)ZI2)( 2 (Rg/,e, .t2) (Kg/Kg ) 2-HEIGHT (meters) Z-HElIGHT (M) Vert.AX2S

1 2.09, .-4.7- ItI.213E.-04 BUS/I?- 5.89E-02 P SI-PSI
WIS SLOPE- 1.22F 00

IlL AT 6MM LAI -HEAT P1)45
0D'I (W.tIts/o21 SCALING POT. TEMP. N-SP EC.H"UMIDLT (0Kg/Kg) N-SPEC.HJMIDITT lKg/Ig.)

12S 12 (Robot 2- IZHEIGHTOtes Z;HCIGNT (M) Vert. AIs
I/L AT 14 MR (iRS -1.219E-D02 DSH / D2 1.6SF-IS PSI-P512

U0 116 TEmNEAT F)11.0 SH SLOPE- 4.4hE R3
(RIs /02

.'/L At 7) 4 95k 00 ROUGHNE SS LENGTM N4-PO0T.TEIMP.(Kebn) N-PDOT.TE MP.)Kelvoe)
-0 atO (Mtes 2-IHE IGHT (MetersI) 2- HEIGHT TM) VernIAnis

SKt AND SOJLAR MEAT FLL)R I. lO8E-04 DPTIDZ- -1 .66E-I3 PS.P1I 22/1 At 1? 4 W. ttl PIK SLOPEr' -4,43E 0I
o @i1 5B"R'O 02

DRAG COKE. AT 1. MAPTERS N-LYE MP.STRUC.)KoIM-2/l)
"I)NI (IB)RI1 LNLH TOTA) HE04AT BUDEFT PL)S _.. .ens"otles) 0-HEIGHT () Sert"ts
,(Meters'II 1.tt/i2) 1,/isp U PSI-NONE
-6 21 02 -9 93K B?1 CTS SLOPE-NO DATA

P511 AT 7-I: 19AIY ROSEN P1ATIO

P'1 5T l? B8296 In. ania

P512 AT 7 1 0 DBR71M -0 141
PS12 AT 12- 0 B31793

o GENERAL LOINSTANTS MISCELLANEOUS

VON RARMAM GRAVITATION PROFILE PROF T)IK BULK IIUL ----------C ONSTANT ACCEF) EATION TUB PRANDTIL OUR SC HMIDT DEN MEAT MOISTURE AIR DENSITY
"o otni.s. (M/se_ ,: NMPFB NUOMBER TRANSECTI1F. TRANSF.COE. (Kg/.nI)
.4 9.7959 6 74 B 74 l.92E -0l 1 .12-Il 1.25 0

o t;# EKRM moT. AIR SPECIFIC HEAT
NONK I ITEMl/Kg K1. 1

,.41 68K B?

WATER LAT HEAT YAP.
(ITe .1 Kg)I
5.M9341 0S

A CONTINUER ON NEXT PAUE 294



RUN NUMBER: 7905051330 MARINE SURFACE LAYER PRINT DATE; It JUN 1980
START TIME; 13:44:10 PST NRL MICRITMETEI)ROLOGY DATA TAMPIING RATE (ALL C.HANNELS); ,/Min
START DATE: 5 Ma 1979 (DAY 125) SAN NICOLAS ISLAND, CAL DATA AVERAGING PERIOD: 30 Min

* ESTIMATED MICROMETEOROLOGICAL PARAMETERS AT TEN METERS:

AIR TEMP. WIND SPEED DEW POINT TEMP.STRUC. BAR.PRES. BULK WT TEMP AIR-WT TEMP POT-WT TEMP VIR-WT TEMP V.PnT-W) 7EMP
(CelsIus) (Meter/sec) (Celsius) (Kel..M-2/3 (Millibar) (Celsius) (Kelvin) (Kelvin) (RelIcn) (Kelvun:
14.139 8.30 10.26 NO DATA 1015.19 13.651 0.488 0.86 1.83? 1.931

HEIGHT POT.TEMP. VIRTEMP. V.POT.TEMP. ABS.HUMID. RELHUMID, SPECHURID. VAPPRES. SVAP.PRES. REFINDEX
(Meters) (Celsius) (Celsius) (Celsius) (EQ/n3) (Percent) (K/Kg) (Millibars( I(Mllibars) (EeI~iM-2/3)
10.00 14.237 15.484 15.582 9.434E-03 77.44 7.700E-03 12.5)9 16.152 NO DATA

SBlOiK AERODYNAMIC CALCULATIONS BASED ON ABOVE ESTIMATED VALUES AT TEN METERS (FRIEHE ET AL,1978:

INFERRED FLUX PARAMETERS INFERRED INFERRED MEAN VERTICAL
STABILITY P+=UP,- DOWN) SCALING PARAMETERS VELOCITY COVARIANCE MISCELLANEOUS

GRAD.RICHARDOON NUMER MOMENTUM FLUX FRICTION VELOCITY WITH LONG. VELOCITY AIR DENSITY
(+'Stable-=Unsable (Nt/.D) (Meters/sec) (1eter2/sec2) (KRq/i)
0.013 AT GMH -9.93E-02 2.847E-01 -8.14E-02 1.2253

GEOMETRIC MEAN HEIGHT HUMIDITY FLUX SCALING SPECHUMID. WITH ABS. HUMIDITY AIR SPECIFIC HEAT
(Meter) GMH=(ZI72)I/2 (K/set .2) (K/Kg) (Meter ((/sec m3) (ITcaI./Kq Kel.)
12.99 2.63E-05 -7.5416-05 2.630E-05 2.4166E 02

Z/L AT GH LATHFAT FLUX SCALING POT.TEMP. WITH POT.TEMPERATURE WATER LAT.HEAT SAP.
0,019 (Watts/MD) (Kelvin) (Meter Eel,/ec) (ITcaI./Kq)

6.49E SI 8.673F-IT -2.469E-O3 Tq9326 OS
Z/L AT 10 METERS

0.a15 SINHEAT FLUX ROUGHNESS LENGTH VAP.PRES.A WT LEVEL
(Watts/12) (meter,) (nillibar)

MONIN-OBLKHOV LENGTH -3.06F 00 6.620E-05 15,667
(Meters)

6.851E 02 SKY AND SOLAR HEAT FLUX DRAG COEF.AT 10 METERS ABSHUMID.AT AT LEVEL
(Wat ts/e2) (Dimentsionless) (Xg/*3)
-8.78E 02 1.178E-03 1.184E-02

TOTAL HEAT BUDGET FLU(X BARPRES.AT WT LEVEL
(Watts/m2) (Millibar)
-8.16E 02 1016.39

BOWEN RATIO
(no unit,)

-0.047

n MEASUREMENT ERROR ANALYSIS OF PARAMETERS LISTED IN PERCENT MEAN ERROR AS COMPUTED FROM CONSTITUENT MEASUREMENT ACCURACIES.
TOP ROW ARE PROFILE ERROR VALUES AND BOTTOM ROW ARE BULK AERODYNAMIC ERROR VALUFS. ALL VALUES ARE APPROXIMATE AND ARE ':r-":

GRAD.RICH. Z/L MOMENTUM LATHEAT SENHEAT SKY RAD. TOTAL HEAT BOWEN FRICTION SCL.SPEC SCLPOT. ROUGH DRAG

NO.AT GMH AT IOM FLUX FLUX FLUX FLUX FLUX RATIO VELOCITY HUMIDITY TEMP. LENGtH COEF.

1445 144% 106% 115% 115% 5% 14% 229% 53% 62% 62% 73% 106X

19o0 215Z 4b% 45% 143% 5% 6% 188% 23% 68% 166% 43% 40%

• CONTINUED BEL OW

RUN NUMBERI 7905051330 MARINE SURFACE LAYER PRINT DATE: 11 JUN 1980

START TIME: 13:44:10 PST NIL MICROMETEOROLOGY DATA SAMPLING RATE (ALL CHANNELS): 6/Mi.
START DATE: 5 May 1979 (DAY 125) SAN NICOLAS ISLAND, CAL DATA AVERAGING PERIOD: 31 Mit

COMPOSITE PROFILE AND BULK AERODYNAMIC DERIVED PARAMETER VALUE WEIGHTED AS A FUNCTION OF THE ABOVE RESPECTIVE MEASUREMENT ERRORS
WITH THE LOWER LIMIT OF THE CORRESPONDING MEASUREMENT UNCERTAINTY INDICATED IN I 1:

FLUX PARAMETERS
STABiILITY ().UP,-DOWN) SCALING PARAMETERS

TRAD.RICHARDSON NUMBER MOMFNTUM FLUX FRICTION VELOCITY
I".Stable1,-U 'stable) (Nt/n2) (Mers/setc)
-0.004 10.821 AT GMH -I,09E-01 [6,OE-02] 2.977E-01 (bOE-02

GEOMETRIC MEAN HEIGHT HUMIDIIY FLUX SCALING SPEC.HUMID.
(MetVpr) GMHN(Z*ZI/2 (Kq/sec n2) (EKq)
12.99 53K-06 I8,0E-061 2.73E-IS (3,06-051

Z/L AT GMH LAT.HFA FLUX SCALING POTTEMP.
-0.005 [0.021 (Watts/m2) (Kelvin)

1,31E 01 12.0E+01] -. 556E-63 (2.0E-02l
Z/L AT 10 METERS
-0.004 1.021 SFN.HEAT FLUX ROUGHNESS LENGTH

(Wa tts/2) (Meters)
RONIN-OBUKHOV LENGTH 1.39E 00 [3.0EtlII 8.27SE-IS 16.E-05
(Metor.)

-2,61E 03 SKY AND SOLAR HEAT FLUX DRAG COEF.AT 10 MF(ERS
(Wetts/m2) (Meters)
-8.78E 02 12.E 011 1.329E 03 14.0E-041

TOTAL HEAT BUDGET FLUX

-8.66E 02 13.0F+011

BOWER RATIO
(n unIts)
-0.044 (0,081

DIFFERENCF BFTWEEN THE PROFILE AND BULK AERODYNAMIC DERIVED PARAMETER VALUES AS COMPUTED VIA TN) STANDARD DEVIATI(IN FROM EITHER IH

ABOVE WEIGHTED COMPOSITE VALUE OR MEAFUREMENT UNCERTAINTY VALUE (WHICH EVER ABSOLUIE VALUE IS LARGER) ALL VALUES ARE
LISTED IN PERCENT DIFFERENCE AND ARE .*ar-":

GRAD.RICH. Z/L MOMENTUM LATHEAT SEN.HEAT SKY RAD TOTAL HFAT BOWEN FRICTION SCL SPEC SE) POt RODGH DRAG
MO.AT 0MN AT TOM FLUX FtUX FLUX FLUX FLUX RATIO VELOCIIY 4UNIDIIY TEMP LENGIt (LEF

75% 78% 16% 506% 134Z OX 11% 4% 8 3280 070 20 )

END OFl DATA lIM 295



MARINME SIRFACE I AtIF I RONETEIORDL OG ICAL EXPER IMENTI

NA V AL RFFAALH LA&i3RATDRT
AIMUSPEIFRIC PHYSICS BIRANGCH

MAR INE A:MOCRIR"IG CR IEARCE. STATION
SAN NIGOLAG 1I AND, ICALIFORNIA

* ItLNIME IfO0 ((Oi(GICAL DATA.I . .g

R(UN 5005)0 V9B 0(4I PINTZ DAR IF " JUN 198D1
START llj'IL: ( 4: (4:30 P'; DASTS SAMPI ING AATE (ALL r HANNELSI: &/Min

I NO T ,fI) (4:440Pt DATA AVER AG ING PERNIOID. 30 " M
SANR T E ( Mop 19/91 (DAY 129)l NOtIENWELA I "RE I _ 'UPPE R LEVEL , 7L(IAEM LEVEL

AN,, UG CHANN(I P AW DAT, LAVOIRACT 91(C)

So oIoll No-02 N.3 No.14 N..05 N,.06 N-.07 N-608 No.11?
Ik .F F. T1 p.i. I TM P .SIR UGr. DEW PA JII DE POINT WIND UPEDI WIND TEED?2RAR.PRES.Al SAT R AD. W1IDDR

0 20 O Il COL.0 t, I/t 9 11 4.1(49 4.6-,q 4.915 5.804 4.7(11

NI .o1 .? NouI N-,14 1o-15 No.'6 N-.17
'IT' I (EMi' A( F1 U LYA1T)(AE MAUl FLAG AFR FF. SAEA DRPE I0 VOLT REF.F-

4./l (A ,) .011 0.001.90 0.91)(1 0.00D 6.0

1(11,135 LHASSOL RAW DIATA (AVtRAUFI LSGANPMFNT DATA, FIELD CATIIRATION AND WIND DILL)) ESCARPMENT CORRECTIONS:

N'. 07o UPWIND NF AN UPWIND LAND LIP IICAL D'PRIA, W1,' 1CAL 65IEG Wh~lEC
OIRI(L111P.1 014 FLP. FITLENT HFATH(Mwotor_) (VolIts,) (Dolts) ITO ts Cef (Coe.ff. I
1411 (4161 14,21 14)409I 0 .15t7 13-.0 .1 ./ .9 .

oOS SKiA OiG09 PIAT. PRAAN (ERS IRAN',) AILD INTO LNGINI EOTNC UNI TY:

r'AI oAI' I-00 Elll IoTN DAT A LA A DIII. I . F F . ['RUVJ TI. RE F .DRV OF RO R EF .0EV At: vI I LOX AC (RE RL.FI UN AC VI)LTAT.F AC FREQUENCY
N~.oa'. I.o -1no (No .,A~ AIN o OST) ('(No .1) OI9T (NO, . 0? ,OT N100.N )Ii (93 14.110 ,A C HR

/1 179 0 0 0 U 0 1119.1 9.84

Oil,!!RVE)' MTIi(M&TIVOi wILD PAVAMF (LAD I INCLU)DING 100' NBOAE GAl] AND ESCARPMENT GVAAECTIONS( TRANSLATED INTO ENGINEERING UNITS:

Al 1 111 O.I 19011 !PLIUI IIFW PO(411 TF9P.STN(IG.I WINO DIR EARNEku T I 4 NK AI). RULE AT TFMP MEA AIR TEMP
i(Mooo e t oto/-9. I ( elolosI) l(oloN 2/31 (DO~q.TroeI (MoLlD1bt') )Watt/M2) i-los _ Kelooo(

1 ,.111 9.314 10.47/ NIT )OASIN 3 9.0 101 3.60 -T1.1S 09Ea2 (1 ,.653 28.1261I

AID TLMf.A' WIND) S;PIFI, lIA PAINTS, FFMP.STROC.? TflL TARTE LIR,.PRES. 2
'I-1' 1-'))lto /_,' ) (Loelso_) Ke1.oN1 -2/3) I MeteI M 5E L I I Lto.or)I') 140 8.7/ I0.1 NOU DATIA -0.19 1014.70

o LAi II ATFO MICY)1IMEYEIIND~lDCT'CAL ('ARAMETERS:

1111.1) AL 1 ROl 1ER. 1DR.TIFPI.I D-RDTTF11P-T ARY.RUtIID.1 OE.L.400ID.I SPEC HUMID.1 ITAP.PREY.I S VAP.PRED I REF.INDEX I
Ie I-ol,-" .-Ios IC*Ioos IR/03 (Per-ot I C q/P(i) (NIIb-r (Mo I lo ar (Ao I.oM-7/3(

0.35 14.240 15.45 -S65 9.559F-03 74.9 7.02L-0 -1.7 16.045 NO DATA

A.' IFIT /2 TIT I'lI' I VIOTEM1P.,' V.FDT.INP. ARD.RUMID.2 RPL.RUAilD.7 SPCP.LJMID.D TAP.PAED.A. lOVAP P4118.L RTEFINOEX 2

l~sttrs, )e'boI ~ o~toI Col-oos 144/031 (Toe-') Inq/g/oqI (11 )Or MiliODWY I ) (EljM-2/3)
79 14:3 19.7 5. 519 Y. 38 E03 77.D 7.664E-o3 146b 6.T46 N DATA

O LIN 1411 6 bb L IlA

PRINT DATE: 11 JON 1981o
01N ,,l,,l4Ak 7Y'YSI,)T4 00 MARINE SURFACE I AYEM DATA S AMPLING RATE IALL IRHANNELSi 6/Not

STARTI TIMi: 14:1 4:00 PloT NRNL MI C RXFTEOAO0LOG" DATA AT' RAGING PERIOD: 30 Mon
ITAAT DSTIF: :, Mop 19'/9 IDAY S') AN NIII/T.A0 ISLAND, GAI KIDOMENCI IUROF. ('-UPPER LEDE) , 2'LOWER LEVEL

oPROF OLE LALLIl) Al IONS RASED ON AT:UOTE DDSFRD)D 340 CAl GUESTED TAI UES (rIISINGFR .19731:

FLUX PANAME ICOY PROI LE SLOLPED

!,TATITI ITf I tj P,-=DDWN( SCALING PARAMFTERS PARTIAL ECRITAITED IO'INCR.WITN HOEIGHT)

lOAD .R ILHADSOS NUNDLAR MOT NIXO FLUX FRICTION VFLOGITY GENPRA) FORM N:0/07= GFNERAL. FORM. 'NOLOPE
-, Ybol,'OnstaII . N/D )~pes/e I(NI-N211int(ZlI77I. l(Iol-EP.I ZDS)I/0.09 ATC GNH -ILIII 083E-I 020217 IN1-N21

CETOL'iTRIC AFAN REIGOT RIlOTOII1Y FlUX SClACING Y;PEG.NUMD. N.1414 PED (0st 4.6140 SPEED (N/-roT
(Meter C' NR-IZ11172(I/72 (Eqsoi tol0/qI ZoNHT -Htrt EIGH4 I Vet no
12.9' -4 17. IS 0 1.0641-14 060,020 6 SIE-02 PSIPI I

A/L AT 000 CAT FAAT Itl1 SSE(f 1E1

0. 013 (Wa.tts,/M2( SCALING POT. TEMP. N'DPEG.RONIDITY (64144' N'SPEL H00011(139 (Rqg/Rq(
-9S9 IV II (Rol . M-EIT.HT (Mete-rsI 'HFII GH It(M) Dert.Axos

Z/L AT11 I TERIFS 7.1931-13 DH/ D Z- I 64F -05 pP 5
0011) 1t NI E AT El IT O, H '.'LOE 5.DofIF 1.1

A) 21 771E 00 ROUGHNESS LENGTH N'PAT TEMP IKplol) NzROT TOM Fe1b0')
ll IMnoe__ I /141 I/lI H' et. ' I 7'HEIGH'mT(MI Te 1 Axi

Skt AND SOLAR HTAI OUX AD88lE-IS- DPT, I TIE-_ I.E-IPSI,,
/Il AT /7 W tt/ l 

FI "I OPE' 76 "E DI

DRAG ('OFF AT II 1FTER5 N L,,IMTM STOOll )RoM2/31
r~I FI IIJ (4(1H TOTAl REAl 1.000,1I FLUX ") MCM oP.P,5-,I 0111H01 I1 DV, Noo-

IWI tn2 3.(0 -1. PtiO.NINE
9 lIC TA -9 /.I IA LT-' SL0NF-N DATA

'SAT AlJ C 09 7601 (1 1(64 RATIO
'IAT 1 2.- 0.41,49 It, -ot,-
(2AT 1 '0 (IYTAT0. 00U7
'I'AT /7 " , 0911 :0

O, .1 N'I OH ).VtTANT', :M;SGELLANE (105

/1)4N 4/OMAN I.OADI TAT III" PA")T4A F III I00PUT L ,) E'LR
I ON ; 541 RI,PkEAII It ))lo.POANDTL t(IR.ltTMIDT SIN HEAT MOIISTURE AIR DENSITY

IN ,. ,/.t7 10( NUOM TRANF (VF TINEC. 140

IN 99'' 0.14 0 74 l.9AE'1-3 I .1I'll 1 2243

ot NER) N1 01- 'IR 610 PI IF If HEAT
000 Ij' /No RX I

1411,74 02

WAIFR LNI.EIEAT TAR'.

* ~ . I o 4, I'IN1 FALLE 296



R UN NIMII:79115TST14LT" MARINE SLURFACE LAILR PRIINT ;DATE: TI (W198
START TIME: T141: IFT PT R MICNROMETETTROLOOT DAT)A AMPLING NAIL jE(ALL CHARNE LS): S/Min
SART DATE S M

1  
97 (DAY 1.T SAN NICOLADSLAD CAL DATA AVERAGIN PERIOD: 3 o

IrTATIy IIIAUMPTFOAOTTIGTCAL. PARAMETERS AT TEN METERS:

"1,. Er. ,Wi) bV1,1) DEW POIN TEMPO.TRUC. RARPRES. RULE1 WITEMP AIR.-st TEMrP POT-WI TEMP VIA-WT TEMP VPOT-Wt TEMP

T'.OO.T 'ere TJT,un TRIK M-2/3T TIMoDI.r, TCe1.oosT TislonI TAIXO _ R*TuINT (R.booT
T4 ITTl 8.41 TT.22 NO DATA 1014.61 13.653 0. 47WU 0.!76 1,.1 1.9 17

WIH, 1l4 PUT IMP VIR.ITmTp. V.PIIEMP. ARSITUMIED. RELNULMID. SPEC.HMID. VAP.PRES. S.VAP.PRED. REELNODES

I~t:T (SS~. (Ce1 l"'( (C."sooI Tg/n3) (PerceolT) DTTQ/XQT (Milbrs TMxTtDbr. TeTxM-2/3(
.031 0.2 5473 15.1571 9.40EE-3 7.30 7.652E-D3 02.474 1.35 N DATA

Bu 101K AT ATOTNAMIC CALCULATIONS BASED ON ABOVE ESTIMATED VALUES AT TEN METERS TERIEWE El AL,T9?7R(

JEOPTRED FLUX PARAMETERS INFERRED INFERRIt, AEAN VERTICAL

STAfL t T -- (.Up,-DOWN) SCALING PARAMETERS VELOCITY COVARIANCE MISCELLANEOUTS

L.AAD.RIGWAR DSUN NUALA MOMENTUM FLUX FRICTION VFDOCITP WITH1 LONG. VELOCITY AIR DENSJTf

0. il AT In IAH 1.16FE01 3.OARE-RI 9,4861-02 _246

t.EUMLTRTE MEAN HEIGHT HUIDLIY FLUX SCALING SPEC.HUMID. WITH ARS. HUMIDITY AIR SPECIFIC HEAT
(Mtr M'lm2I2 (KgQ/Sp "2) TRg/ g I TMte- 9g/-e .3) 1(I 1_I./E5(g .D1.T

12.9B 2.3E-US' -7 .497E0 284211ff-IS 2.41t'41 02

&tL AT GM', TAT HEAT ELUX SCAT INC POT TEMP. WITH POT TLEMPERATURE WATER LAT.MEAT YAP.

6.98E 0V1 '.757E-o -. SRa-I03 .89F IT%
Z/C AT TO 8111.19
0.D13 !fNMEAT ELUT ROUGHNESS LENGTH VAP PRES.AT WT LEVL

TW.Itt/t(2T ,Met r,) (MO Ie'.IMONTNOUEUHUV LENGTH -T.3 2E ID Ra.850E-OT 15.'60
7. 988E 0.' SAT' AND SOLAR HEAT1 PLUS DR AG COEF.AT ID METERS AI'S.MHUAT D.AT WY LEVEL

-O.0E 021.2141-IT i.1E3E1

TOTAL HEAT RUDGETF I TED 11A.PREXAT AT (ITEL

TWtt./oT) TMi I~ TRAY
-7.43L a? 1015Iti.80

ROSIIEN RAITO

-0,048

* 81ASURE MY ERROR ANAT ISIS OF PARAMT TEAS L ISTED IN PE RCENT MEAN ERROR AS COMPUTE DFROM CONST ITUENT MEASURE MENT ACCURACIES.
TOP ROUW ARE PRIIE It E ERRITI VAT OFT. AND RO TOM9( ROW ARE EPutEK AE'TODTNAM IC EYROR VALUES. ALL VALUES ARE APPRT I MATE AND ARE -- t

CRAD.RICH. ZUt MU(EDNTTTM LAT.HERE SEN.HEAT SET RAD. TOTAl MEAT ROWER FRICTION SCI SPEC SCL.PUT. ROUGH. DRAG
((TINT CM" AT TIM FLUX 1(08 ELUX F108 F(ux RATIO VELOCITY HUMIDITT TEMP. L ENGTH COEF.

171% 187% IlL% 1(91 146% 5% 14% 265% 55% 64% 91% 75Z 110%

4h% /C EN 45% 145% 5% 6 189% 23% 6(1% 168% 43% 40%

LUNtIULD 141 ITS

R(U: NUMbfk, 7y6O5Vt1410I MARINE SUIRFACE LAYERy PROINE DATE : ION18

STRTTrE T M O ~I ART MIT ROTMETE ITROLET DAA TAMPLIN RT TALLTHEN.S /n
TART DA TE SMay 197Y (DAY 121 SAN NILULAS 1ST AND, CAT DATA AVERAGING; PE RItoD: 30 Mio

"k ITMOT EIII AND IVI AEATTDINAMI C TFRIVEX PARAMETER SAT TIE WEIGMEED AS A EUNCTIOIN TIE THE 81001 RES;PECTIVE REA'UTREMENT ERRORS
sITo THE LIOWLIA L IMIT 01 Ii CONRES PONDING MiASUREMENT TNCERTAINTY INDICATED IN I 1

FLUX PARAMETERS
T.AR/I ITt TUp .DWNI SCAT INC PARAMETERS

TO1AD R I C.TAR D'SU MO AJRMZ.tMTTM El (T FIT: 18VLOCITIO
I '-Ste, 1 , I_,,s.D~ Tbt.2 INTd' / I
0 010 To C2T' AT GCT I TNT 0RI ("'OfD 0 31.081F 0T 16.017 821

,."1" 1AT1 MEAN HEtH T I I II LOX1 STIAT I NC. SPEC ,HUM ID,
'E 't 1 Al (MITT I. I~T/ Ij/%e_ M2i T'g/

L'.7 IN, I (OE 061 T .8011 -IS1 13.11 -O!T

C/L P.1 GAN LAT HEAT ELUT TITNI INC POT.TEMP.

2381E01 T2.IEYTTI 7,6TE 1.3 12.TF-021
/IL AT ID ME TERS
0.1 ((.1 SIN HEAT EFluA RYUI.TMST LENGTH

(Sot M.n/ It,")~s

MORItl-ObUORT V LENGTH I OILT I ~RT R.RS'7'~ 16.TE-051

'M 9)5K Y.S AND SlIT AR HEAT ELTIR DRAG CIE A 1.11 METERS

H 091f 0.(2.1 IT I 1 MM44 u3 (4.81-n41

TITEAL (TEAT fit OKA I I ILUK

7 9(1 R2 (3.1 1 IT

IOWEN RATIO

*LIIFERENt.E EEIWEEN IHI PRIlETTE AND 11111iE AEROIDYNAMIC DERIVED1 PARAMETER VATLS AS COMPUTED VIA TNT STANDARD DEVIAION FR-n EITMIR THi
AOEWITHE81IEPSIIVAT TIullM A!,TREAIT TTNLRIATNTT VAT 01 (WHICH EVEN ABSO01UTE VALUE IS (ROIGER I . ALLI VALUES ARE

I 19110o IN M 1OC#t0 DIEEERpEN CE AND ARE ..'Io

GRAP.RICH 191 MOEMNEM TA r 14 'lEN HEAT 500 M:1AI *YRAD. titITA NEAT t ROWE FRICTION SCINSPEE SET .POT ROUGH. DRAG
NOITAMM AtTO1M FLEUX 1101K ItI F11 UK0 EItE RATO VELOIITY HUTMIDITY TEMP. LENGTH I(011.

50 6? 0%z 100 tax 01 1)% 47% 05 3021% 41 II 5

* ED OE DATA Rh1- 297



MARINE SLIRFAE Lf ATER MIGRI]METEORLTLOEIAL EXPERIMENT

NAVAL NEEANCH LAFIORrTTRD
ATMO SPHERIC PHYSICS BRANCH

MARINE ATMTJSPAIRIC RESE ARCH STATION
SAN NICOLAS ISLAND, CALIEURNIA

. . 0 . AECROMEEEGRLD IOlICAL DATAa

RUN NURRER: 790%051430 PAINT DATE : It JUN 1981START TIME: 14:44:50 PiTr DATIA SGA~II INC; RATE (ALL. CHANNEL 5): 0,/Men
END TIME: 1;:14:50 PST DATA AVERAGING PERIOD: 30 Mon
D IARYt DA TE: S Mav 29 79 (DAY l2 9) NOMENCLATURE: ]-UPPER LEVEL, 2-LI)WER LEVEL

ANAlOG CHANNEL RAW DATA (AVERAGE VDC,

No0 Ne N-023 "NoD3 No.04 No."5 No.116 No.07 No 0 No.09
VTTL.N1F. A TENP .DTN I)G.T ITEMP.STR1LC,? DEW POINTE DE W PIINT? WIND 11PEEST WIND SPED BAR.2 RY RAD. WN D Oa.R.

.25 0.001 3.002 5.28 5. 135 NET 4,520 4.88 .22 4.602

No.00 No.1, No.'2 N"."3 14o.4 N-.15 I.6 No.17

BUIR WT TEMP AC RQEU AC VOb fACE MANUAL nLAG itw REP. SARE A SPARE B VUTLT.REE.B1
4.008 3.12 2.516 0D00 0.001 0.03 a 0 TO,

oDIGITAL CHANNEL RAW DATA TAPERAGET: ESCARPMENT DATA, FELD CAL IBRATIOTN AND WIND SPEED ESCARPMENT CSRRELcitO:T,;

No. No-? UPWINMD NEAR UPWIND I AN1D DPI? (AL 1,P2(CFL WIt'L AL WSILa C R!,LC
A IR TEMP.O AI TM.HEIGHT/LENGTH PATH(M*Tn (Vols (Vols (SlI hC??-4 ~ E
1411 2403721 242l1242029 0. 1 t7 116, -0.009) o 0,00, 5.0 I0 919

*SYSTEM H(OUSEREEP TAG PANAM? TENS TRANSLATED ONTO ENGINFERONC 2092 T'

MANUAL F IAT; EMNIT)R COUNT DATA DA'tE VOL T.REEDES VTL.IT.REI b05 lkO ATE .DEV AC VCELT.FLUX AL ERES.?LUU AC VIILTA.. AC EREQUENCY
(NoscansI (Noncannl (No.n.sca,t.s A(TNo.OSIBo DOV INoa.O.11025 (N cOS .nTI) ( SAC, (HOT'VA0 280 0 I 0 0 0 122tR

o OSERVED MOCRMMTEORULDGILA( PARAMETERS (TAG) USDING THE ABIOVE CATI AND ESCARPMENT CORRECTIONS) TRANSLATED INTO ENGINEERING UNITS:

AIR TEMP.T WIND SPEEDI DEW P52922 TFMP.STMUG.2 WIND DIR. RAR.PAES.1 SRY MAD. BUELK WT IIMP ME s AIR TEMP
oreLsooI) IMOTP /s c_ (Ceso( (K I.oM 2/3) 20.9 True) (Mllloar) WaitT/T2 TCn'Isoo (Ro1-1
14.T37 9.02 IT.62 NT) DATA 301.5 ITT3.21 7.9 0 3.26.50 207.'12Y

AIR TEMP.L WIND SPEED? DEW POINT2 TDMP.STRUC.2 TIDE TAME BAR POPS.?
(Celnoon) (Meoer/nei )Celsoon (e I oM-2/3) (Mooter MELT (Millio oat

2410 0.52 1 T.9 NO DATA -DL? 20)4.31

oCALCI) ATED MICK)300ETE)TRGLO I CAL PARAMETERS:

NEIGTIT,2 POtTTMP.1 VIR.TEMP.I S.POT.TMPI ARS.HUMID.I REL.HUMID.I SPEC.HUMID I SAP.PRED.2 S.SAP.PRES.I REF.NDER/ I(MenIern)I (CelIoo-) (C e Iis) LC e Ion 1R4/oo3I (pereTEnt) Lg/Eg) IMI 11 ar)a I oIltoao )0P0.o2/_3T
1,.35 14.27 25.45 2 5.59Y5 9 .651E-03 79.8 78 03 12.79 261025 NO DATA

HEIGH1T, 72 PITTEIMP.2 VIRT. ?I; .POTTEMP1.2 ABIS.HUM1ID.2 MOL.HUMID.2? SPEC. HUIMID.? 2 APPRFS.L' S V;'AP .PRErDS? METFOD 2
(MeTers (Cenous) (Celno% (CeIson TKq/ 3T1 TPer.- o (0/lm~llnbar) T.lOr) gel0 .M-/3)9 .2 2 14. 1912 25,449 25,540 9.447E--03 771.79 7.715E-03 22.523 16.100 AU DATA

oCONTINUED BELOW

PRINT DATE. 12 JUN 2980
RUN NUMBFE: 790505143o ItARINE SURFACE LATER DATA SAMPLING MATE (ALL CHANNELS): 6/Mon
STARTI TIMO7 24:44:50 aEST NML MIGETOME TEOROLOGP DATA AVERAGING PERIOD: 30 Moni
START DATE: % Ma 25I79 (DAY 12!9) SAN NICGLAS ISLAND, CAL N4OMENCLAT7URE: IcUPPER LEVEL, 2')ATWER LEVEL

oPROFILE CALGU)ATIUND BASOD ON ABOVE OBSERVED AND CAL.CULATED VALUES )BUSINGER,29731:

FLU)X PARAMETERS PROEILE SI OPES
ST5ANhITY )n.4I P,--DDWN) -CA- TS AGC PARAMETERS _PARTIALDERIVATIVES 0-=INCR.WITN HEIGHET)

CRAD.RICHAR DSN ALIMBEMR MMNTUM FLUX FRICTION VELOCITY GENERAL EORN:DA/DZ;, GENERAl FORM 'N'SLOPE-
Io. boaN.,...Un aD4ble, (No/n?) I Me Isn.c ITNI-N2)II/ ILnI I7D) I)LM ZI-PSI(-)LiZ2-PilI

0.029 ATGM -7.IIE-1 2.411E-01i )IZ2)1/'1 [11I-421

GEOMETRIC MEAN NFILEHT H))MISITT FLUX DEALING SPEC.HURD. NOWIND SED(TI/son) HMWIND SPEED O/e
(t.r GMH=TZfl2z)l/2 (Eq/nT n2)1 )R9/ 1Z -EICHYISTe(Eors) Z-HEIGHT (MT eoAo

22.99 -IEI .o5FE,-0. DWS /DZ= .65C - 02 P S It
WISLqoPE 160D

//E AT CMM EAT.NEAT PLUX
0. 045 (W .oTs/02i SCALING POT. TEMP. N-SPEC.NUMIDTTY l9g/EqI NDEPEC.HTMIDITY TKq/Rq)

-/S7.,7n-0 1 Z8109 ZHPIGHT (Me51erS) Zfl(EIGNT, (M) UorT.Aoos
L/ At 10 METERS IT.SRI0E-02 DSM/DZO 2 .9SF-OS P SI-PSI2
0 .0a39 Ti.NNEAT F I)15 SNE SLOP n S 03I

Z/LoAT 72 - 44N O ROUGHNESS LENGTH N:PDIT.T EMP,)MKelnon) N:POaT.TRMP.)Rcloon)
8. 4(4 (M "'rST Z HEIGHT I ejer) I 7ZHEIGT TM)" Ve.Ao

SKY AN OLAR NEAT ECUX) 3.461E05 IPT/DtZ_ 2.77E-13 PSI-PS12
Z/C AT Z7 IW.1*n/nl1) PIP ILUPEn 3.600 I
0. 032 -7.29E 07

DRAG COED. AT 120 METERS NO 1nTMP.STROC,(.Rn-2/3)
MUN IN-OBUH)V LENGTM TOTAL HEAT BUDGETI FLUX (-4 )Iooeoen Iev ZHEIGHT TM Sco Ao
(Meoors) (Wails/n2) t. 762t -0u4 PSI-ONE
2OTOAOE 02 -R.1lE 2 CTo SLCOTEPC-O DATA

pi AT7. O32M BWEN RATIO
PSI AT 72 _0 -. 15111 0 1 too onooI
PD2t2 AT 721. -i. 4R74R84 0.059
P S12 AT I7?. -S. 2041-971

" GENERAL CONSTANTS: MIOSCEE LANO (OUS

VOIN RARMAN GRAVITATION PROP Il PRDF 1.0E DO)1 R NULI
CONSTANT ACCELERAI ION T U9.PRANDYL TUR.SCNMIDT TEN NEAT MOISTIE AIR DERSITY
IMn 111on T/no 2) NETEMBER NL M BFR TRANSiF COIPE . TRAN0F.COEP . (Mgq/Mi)4
0.4 9 .795 9 .74 0 .7 4 I.9?E-eO 1 .321-03 1.2239

" GENERAL NOTE): AIR SPCIrE HEAT
NONF I ITch l. Kg Eel,)

2.4169C012

WATER LATHEfAT (TAP.

5.8936t 05

" CONTINUED ON NEXT PAGEF 298



NUN 1J~E:71513 MARINE SURFACE LAYER PRINT DATE: I 1 98
STA t IME: 14:44;. P.;1 NRt MECROM ETP)(OLDGT DATA GAHPJ_ ING RATE (ALL ( HANHEL U): (/Mi,
ITART DA TE: 5 MaR 19 79 (DAY 12t,) SAN NICOLAS ISL AND,' CAL DATA AVERAGING PERIOD: 30 Mis

*ESTIMATED (41CROMETTOROI CEAt. PARANETERS AT TEN METERS:

AIR TEMP. WIND SPEED DEW POINT TEMPST bRLC. IAR.PRES. ROLK UT TEMP AIR-W TEMP PO-ITEPVA-ITMPVS-W "R

14.094 8.58E 10.33 ND. DATA 1114.21 13.650 0.444 0 4 .79 .9

HE IGHT PJT.TKMP. SIR.TEMP. V.POT.TENP, AESHUM(1ID. RE LN'UME D. SPEC.HUMID, VAP.PRES.. SNVAFP.RES. REFINbcED
(Metes (Cellius) (Clsu) (CelIus )Kg/tt3 (Pect (Eq/Kg) (MiI.1iburs (Mi0liuDr) X eI "M2/3)18.11 14.192 15.45 15.543 9.471P-03 78.84 7,736E-03 12.556 1 6.91 NO DATA

bill11K AERODYNAMIC CALCUl ATIONS BASED ON ABiOVE ESTIMATED VALUES1 AT TEN METERS (ERIEHE ET AL,197A(:

INTEFRRED FLUX PARAMETERS INTERRED INTERRE DYREARN VERTICAL

S TABILITY (u.Up,: DOWN) SCALING PARAMETERS VELOC ITY COVARIJANCE MISCELLANEOUS

L.RAD.RIGHA9DSON NUMBER MOMENTUM PLUX ERICTION VELOCITY WITH LONG. VELOCITY AIR DENSITY
_(tStab e--UustaRlr (Nt/M2( (Meters/sc _"flet r2/ser2) (Kg9/nA)
a .81I AT CMH -I.ORPII1 2.967E-IT -8.804E- 02 1.2243

'GEOMETRICMMMEAN IG~tHT? HUMIDITYmPLUS SCALING SPEC.NUMID. WITH ABS. HUMIDITY AIR SPECGIEIC NEAT
(Meter) GMHu ZIOZ2iI/2 (Kg/sec"*2) (Eq/Kg) (Meter' Ag/sec '3) (ITcua./Rg Eel.
12.99 2.66K-oS -7.334E-05 2 664E-05 2416 /E ( 2

2/L AT GMH LAT.HFAT FLUX SCAL INC POT.TEMP. WEIH PO TTEMP ERAURE WATER LAT.HEAT VAT.
115 (Watt/I2) (Enluin) (eter Rd-./set) (IT-vI./Kg(

6.57E SI 7.686E-03 -2 .28,E - 03 5.E19 34E 05
7/L AT IS HETERS
0. a12 (-INNHEAT ELUI ROUGHNESS LENGTH VAR.PMES.AI WT LEVEL

(W Itt/1.2T (Mters) (Mull I b ar)
MONIN-OBUENOS LENGTH -. 53 SO 7.1ES51.

8,396E 02 SKY AND SOLAR HEAT ELUV DRAG COCE1AT Il METERS ARI.NU M ID.AT UT LEVEL
(W ItIs'.2I )OutnsuuueI-) K g/MO )-7.29E 82 I. 196E-03 

1.(82 E-02
TOTAL NEAT BUDGET ELUXT RAR.PRES.AT WT L EVEL

( WaItis/12) (Mill biar)
-6.66E ST 1515.4 1

ROWER 840(0O
(so units)
-1. 043

-MEASUREMENT ERROR ANALYSIS OE PARAMETER S LISTED IN PERCENT MEAN ERROR AS COMPU(TED FROM CONSTITUENT MEASUREMENT ACCURACIES.
1TOP ROW ARE PROETILE ERROR V ALUEFS AND DO0TYOM ROW ARE RULE AERODYNAMIC ERROR VALU(ES. ALL VALU(ES ARE APPROuIMATE AND ARE "-"-

GDAD.RICM. Z/L MOMENTUM LAT.HERY SEN.HEAT SETY RAn. TOTAL HEAT RO0WER FRICTION SCL.SPEC SCL.POT. ROUjGH DRAG
NO.AT IAN AT TOM FLUX Fl UX FLU X FEUX FLUX RATIO VELOC ITY HUMIDITY TEMP. LENCTEp COKE

129% 167Z 112% 115X LET% 5% 12% 216% 59% 56% 42% 79X (175

200% 222% 46% 45X 150% 5% 6% 195% 23% 68% 173% 43% 40%

.CONTINUED( RELOW

BUN RUMBER: 7905051430 MARINE SURFACE LAYER PRINT DATE: tI JUN 1981S TART TI ME: 14t44:51 PST NRL MICROMETEOROLOD Y DA TA SAMPLIN4G RATE TALL CHANNELS): 6/Mis
S3TART DATE: S May 1979 TRAY t251 SAN NICOLAS ISLAND, CAL DATA AVERAGING PERIOD: 3D Min

. CO7MPOUSIT E PROPI) C AND POLE AERODYNAMIC DERIVED PARAMETER VA) OE WEIGHTED AS A FUNCTION OF THE ABOVE RESPECTIVE MEASUREMENT EBOORS
WITH THE LOWER LIMIT OE THE CORRESPONDING MYASUREMENT UNCERTAINTY INDICA"TED I N I :

ELUI PARAME TERS
STARILIY4 tsU _ DOWN) SCA)LING PARAMETERS

GRAD.RICMANDSON NUMBER MOMENTUM PLUS ERICTION VELuICITY

0 .022 1002 1 A T GMH -9.7SF-S2 16SDF-OPT 2.911K-SI 16.DK-DPI

GEOMETRIC MEAN HEIGHT HUMIDITY PLUS SCALING iPEC.HUMID.
(Mete r) OMl2s2I2 (q/sec o2) (Kg/Kg)'12.99 IIT-I IE-b 2.MEI 13.IElS

Z/L AT CAN LAT.HEAT PLUS SCA(.INO PT)T.TEMP.
.33 10.2 (Watts/MD) (Kelus

2-ODE SI IP.SEuOI I 1.357E-02 12.SE-021
Z/L AT 18 METERS
0.025 10.021 SEN.HEAT P LUS ROUGHNESS LENGTH

SW .IttInM2 (Meter's) IMONIN-ORORNHOV LENGTH -3.82E 00 L31-O.s0l 6.222K-IS 16.OERS)1
(Metes
3.1.9E 02 SKY AND SOL AR NEAT PLUS DRAI COFE AT 10 METERS

(Wattl) Mtes
-7.29E I?' I2StI .iTc 4.IE-041

TOTAL HEAT BUDOGET F1UX

-7.14K 02 13.R14.01

BOUEN RATIO

0.00a5 1e.8011

DIE ERENCE BE TWEEN THE PROFPILK AND BU)RK AERODYNAM IC DER IVES0 PAP AME TR VAL (IFS AS COMPUTEDI VI A THE STANDARD DEV IAT ION F ROM E IIH).R THE
ABOVE WE IGHTED CO"MPOS ITE VA).)JK ON MEASURR MEt-1 UNCER TA I NTY SALVE (WHICH EVEPR ARSOHI.T VALUE 1s L ARGER) ALL VAL TIES ARE
ILISTED IN4 PERCE NT DIPEERENCE AND ARE -sor-":

GRAS DRICH. I/K MOMENTUM LATNHEAT REN.HEAT SKY NAO. TOTAL NEAT BiOWEN FRICTION SCL.SPEC MEL.POT - ROU(GH.- DR AG
NO-AT 'AN AT IA TOFUX KLUX PI US FLUX FLU X itATTO VELcITIY HUMIDITY TEMP. I(ENIH CUTFF.

43Z 462 21% 3115% 22% 0% 11% 61% 11% 300% 211% 35% lI

IT £846 OP DATA Noll 299



MARINE SUiRFACE LAYER MOCROMEIEORO000CA EXPERIMENT

NAVAL Rr'ARNH LABORATORY
AIMUSPHf RIC PHYSICS BRANCH

MAR INE ATMOLPHERIC RESEARLH STATION
SAN NiCOIAS ISLAND, CALIFORNIA

0 0HCRTREIEORU (IGfICML DAlTA 00

RUN NUMBER: 7905051te0 FRI1NT DATE:; it SUM 1980
SlANIT lInE- P5:05 P DA TA SAMPLNG RATE (ALL CHANNELS): 6/Monr
I) lIsE: '-:45:10 PST DATA AVERAGING PERIOD; 3D NMn
IARNT DATE; ', Msy 09'/? CDAY I,".) NOMF NCLAIURE: I-UPPFR LEVEL, 2-LOWER LEVEL

ANoLOG. EMANN-) RAW DATA (AVERAGE VDC):

No.00 "'.01 N. N-0D3 N..04 No-05 No.06S No.0 No.0 NO.1

IUO.EFA IE hP. TRi (I )IP.ST _2, DEW POI NTY D -W POINT? WORD SPEED] WItND SEED? RARPRIES .2 %.R R AD. WOR D DIR.
b.2( , 10 0.0 5.704 5 155 4.36& 4.147 4.R4 .'e4.1

N, "1) N:,.11 NO.12 N..13 NoY4 N-.15 No.06 No.17
611: K, l. n.. AC ENOSUENcI AC I lACE MANUAL FLAG ZERO REF, SPARE A SPARE B VOLT. REE.B

4.016 3.843 2. 117 0.09i 0. DXI 0.0 01 0.001 6 .20a!

Sit-ITAL (HANNfiL lRot DATA (AVERAGE): ESCARPMENT DATA, FIELD CALIBRATION AND WIND SPEED ESCARPMENT CORRECTIONS:

tI UPWIND REAR UPWIND LAN D SP IECAL DP?'FCAE_ WTBECAL OXIEC WS2EC
AIR Tin)'.) AIR lone4.?' HEIGT/LENGTH PATHMHeers) (Volts9) (Volt1s) (('lin) Go. ( (CoCEf.1
1411 040730R 14eI 0400'.9 9. 1 5 75 -0.00 DO.D a . 0. 995a a.949

ok(li tI:::'$oh)(PINC EARANLE TES TRAUNSLATED INTO ENGLN1FBING UNITS:

mAnuIAL F-LAL TAROR COUNT DATA BASEl VOLt-.REE.DFV JOLT .REE.DEV ZERO REF.DEV AC VULT.FLUD AC FRESEFLUX AC VOL.TAGE AC FEQUENCY
(NXncd.)I :orn. (No0.S. oI AIN 0.>.005V) BINo.).005V) (I.002V) (No0.tiSV) T.oXIlio) ((AC ) (No )

0 1 Il I aI 0 a a0 1. 2 59 .84

* OO'SRVED HIRtEEIDL.LLPARAMETERS (tANl (DING THE ABOUVE CAL. AND ESCARPMENT CORRECTIONS) TRANSLATED INTO ENGINEERING UNITS:

V: lP) WIND 5)4100II DEW P~OINTI IlnP.VIRIJC.l WIND DIR. BAE.PRES.I SOY RAD. BULR RII TEMP MEAN AIR TEMP
'.~o~ "on/s (ce Ios :Ro1 -2 / 3' )DqTr (Molio1ar (Wan/f~ ~ lo ( Reloon)

14.0?)1 8. 40 V75 NU) DATA 298. 1 0002.983 -6.24E D2 0 3.658 287.253

Af R TERE .2 -(60v SCOED? DEW POINT?11 TEMF.XTR))C.P TI DE TABLE BPAR.PRES.?
,LCsoo( dOl/ser I C(Kos (Re. xM -2/3) l(Mear MSL I I1lbar

04 006 7.9) 10.4t, NO0 DATA 0.05 1 01 4,08

oCA) CUI' AlESD MCRIIMEL TLI)RiLIL ICAL PARAMETERS:

HEGTL U) TEMP.I ('TR.OEMP.I V.PUT.TEMP.I AB-S.HLUtID,I RL . MED.0 I PEC.HUMID.I VAP.PESI D.VAP.PES.I REF.INDEX I
(o.'to'rs (Iess-C-so) (Clon) (Rg/ut3) Peret (RN/RN) (Molar I a il11bar ) I 1.oM4-2/3)053 420 0 6 5.64 9.733E-0 80.40 7.961E-Y 12.902 1.046 ODT

MIIOT , POT. IlnP.L V)B.IEHP.2 VPOTTEFMP.? ABS.MUMID.2 REL.HUMSD.2 SPEC.HMHD.2 VAPPREX.?2 I.APPR1ES.? REFINDED 2
:Metr( Clso eClis IC.1-,)s (04/03) (Perocot (Eq/Egob .~Oo~r (i br I (E1I..M- 2/3)

14Q1 IS47 5.564 9.508ECD 78.30 7. 76E-O3 12.619 16.110 NO DATA

oCONTINUED BELOW

PRINT DATE: 12 JON 198D

RUJN RUMTEER: 790551500 MARINE SURFACE LATER DA TA SAMPLING RATE YALL CHANNELS): 6/Moo
START TIME: I!,5i S I TT NRL MICROMEIEUROILOCTY DATA AVERAGING PEIOD: 3D NonI
ITART DATE: ', fy 079 0069 025) SAN NICO IAS ISLAND, GAL NOMENCLATUIRE: )Up PER LEVEL, 2wLOWER LEVEL

oPROFILE GALCULATIONS BASED ON AIIUVE OBSERVED AND CA).CULATER VALUES )BUSLNGER,19731:

PLIX PARAMZTERS PROFILE SLOPES

STOtl) ITT Io. P, -DOWN) SCALING PARAMETERS PARTIAL DERIVATIVES )i-INCR.WITM HEIGHT)

GRAD.RICHARRTON NUMBER MOMENIUM FLUX FRICTION VELOCITY GENERAL FORH:DN/DZ= GENERA) EORM:'N'SLOPE-
o-Si aDI.'-UnsiaBie) )Ri/ MZ))IeMersK/-e) I II NMD/ILn)Zl/20 011031 -PSI)-(LRZD-PSI)I/
0.057 AlI G MY -4.35$E- 02 I. 886F-801 IZI'.C20/2I IRI1-N20

rFOUMETRIE MEAN HE1GHT HUMIDITY FLUX SCALING 9PEG.HUMO. N'WIRD SPEED IA/set) N-WIND SPEED (N/se.t)
(Meter) GMYl.)l2 (Eq/nec m2) )0R /R1ql ZOHEIGHT (Reiors) Z-HEIGHT (M) ('rt.Aons
0 2 .99 -Ot.-OS S.611E-DS DUS/DZ- 5.42E-02 PSI-P SII

7/1.AT GH LT.HEAT 1t. S SLOPE- 2.12'F 00

a103 lWatis/on?) DCALING POT. TEMP. NdXPEC.HUMIDITT lKg/Kg) M-SPEC ,HMUMIDITY (Eq9/Kg)
4.VI SI (Rejo.I Z. EIGHT (Meters) GMHEDGNT 'NM e tr. AooL

Z/L Al OX METERS 2.092E-D DSH/DZ- 1.0SF-O P IoPS12
0. 079 IN.HEAT PtLIO SM SLOPE- A.2ITE 03

)Wei'l 2sn)
//LAT Z) -4.R8E DO0 ROUGHNESS LENGTH N:POT.TENP.)EeIozol N-POT.TEMP.lKeIoooI
0.344, N O~tern Z HEIGHT (Me ters) ZMEIGHT (Al ('cii Axis

SKY AND SOLAR HEAT PLI(X Il.183E-05 DPT/ D Z 4 .97E83 P81-PSI2
21L AT /? (wall%/.;,) PTK SLOPE= 2.HE 01
0.073 -6.24E, 02

DRAG COEF. AT 0 METERS N-LnATEMP.STRUC.)ROM-2/31
AGNIMOB)IPI V I(ENGIH TOTAL HERT BUDGET FLUXY (I _nesiolsI Z=HEIGHT (A) VeriA.
(Me1.e1s I (WaY ttI/ '2T 6. IU9E -o P SI-NONE
1 ./ME9 02 -6.7RF Q;' CT? SLOPE-RO DATA

PSll AT /3o B06R8 OWER RATIO
PS0 AT 22 -. 343427 00uis

PSI2 AT 71- 50.464191

0GENERAL CONSTANTS: MNISCELLANEOUS

0GM RARMAN G RAVITATION PROFILE PROF IlE ButR R ULE
CON STANT ACCEOERATITIN TUR.PRANDI TUR.RCTIMIDT SEFN MEAT MISIUNE AIR DENSITY
(N. (M,) l/se- 2) NUABOR NIIMPER TRANOECLIPEF. IRANISF.COFF, (Rg'T

V. 9 .7959 0. 74 01. 74 R.9?EF-1a3 I .32E-03 023

of GNERAL NOTE)i: AIR SPOCIFIC ME AT
MORE 0 I7oal ./ *.gIe.)

2.4170E D2

WATER LATM"EAT VAP.

1.R934E 05'

*CIYNTINRJED ON NR8I PAGE 300



RUNRNUMBER: 7905051500 MARINESUR FACE LAYER PRINT DATE: It JUN 09"0
S TAR I ME: 1%;15: I PST NRI MICROMETEOROILOGY DATA SAMPLING RATE (ALL CHANNELS): 6/Mis
START DATE: Si May 1979 (DAT 12'5) SAN NICOLAS ISLAND, CAL DATA AVER AGING PERIOD: 30 Mit

ESTIMATED MICRUMETEUROLE(GICAL PARAMETERS AT TEN METERS:

AIR TEMP. WINO SPEED DES POINT TEMP.STRUC., BARPRES. RULK WT TFMP AIR-WT TEMP POT-WT TEMP VIR-WT TEMP V.POT-WT TEMP
(Celsius) (Meter/nec) (Celsius) (Kel.NM-2/3) (Mllltbar) (Celius) (Kelvin) (Kelvin) (Keln) (Kec n)
14.110 7.97 10.45 NO DATA 1013.98 13.656 0.452 0.550 1.614 1.912

HEIGHT POT.TEMP. VIR.TEMP. V.POT.TEMP. ABS.HUMID. REL.HUID. SPEC.HUMID. VAP.PRES. S.VAPRPRES. REF.INDEX
(0 ters) (CeIsuis) (Ceius) (Celsius) LK g/.n3) (Percent (Kg/Kg) M,1lib.rs) IMI (Kel.sM-2/3
10.00 14.208 15.473 15.571 9.544E-03 78.56 7.79RE-03 12.654 16.103 NO DATA

* RUIK AERODYNAMIC CALCULATIONS BASED ON ABOVE ESTIMATED VAlUES AT TEN METERS (FRIEHE ET AL,1978):

INFERRED FLUX PARAMETERS INFERRED INFERRED MEAN VERTICAL
STABILITY ( UP,-DOWN) SCALING PARAMETERS VELOCITY COVARIANCE MISCELLANEOUS

CRAD.RICHARDSON NUMBER MOMFNTUM FLUX FRICTION VELOCITY WITH LONG. VELOCITY AIR DENSITY
(+=St.ble,-Unstabln) (Nt/2) IMtes/sec) (Meter2/sec2) (Kg/3)
0.013 AT GMH -8,99E-02 2.710E-oI -7.344E- 2 1.2239

GEOMETRIC MEAN HEIGHT HUMIDITY FLUX SCALING SPEC.HUMID, WITH ABS. HUMIDITY AIR SPECIFIC HEAT
(Meter) GMHc(ZZ2)11/2 (Kg/sec .2) (q/Kg") (Mete Kg/sec *M3) (ITc1l./Kg Kel.)
12.99 2.40E-0 -7.242.-05 2.402E-I5 2.41RE 02

Z/L AT GMH LAT.HEAT FLUX SCALING POT.TEMP. WITH POT.TEMPERATURE WATER LATHEAT VAP.
0.018 (T;n/s) (eluin) (Meter Kel./s.c) (ITcal./Kg)

5.93E (1 7.507E-03 -2.034E-03 5.8933E 65
Z/L AT 10 METERS
0.014 tFNMEAT FLUX ROUGHNESS LENGTH VAP.PRES.AT T LEVEL

(Watts/02) (Reters) (Milli.e)
MONIN-OBUKHOV LENGTH -2.52F 00 5.500E-05 15.656
(Meters)

7.173E 02 SKY AND SOLAR HEAT FLUX DRAG COFF.AT 00 METERS ABS.HUMID.AT WT LEVEL
(WattS/n2) (Di.ensionless) (Kg/.3)
-6.24E 02 1.156E-03 I.IA3E-02

TOTAL HEAT BUDGET FLX BAR.PRES.AT ST LEVEL
(Walts/m2) (Millib.r)
-5.671 O 1015.16

BOWER RATIO
(no uvii")
-0.043

M MEASUREMENI EkROR ANALYSIS OF PARAMETERS LISTED IN PERCENT MEAN ERROR AS COMPUTED FROM CONSTITUENT MFASUREMENT ACCURACIES.
TOP ROW ARE PROFILE ERROR VALUES AND BOTTOM ROW ARE RUlK AERODYNAMIC ERROR VALUES. ALL VALUES ARE APPROXIMATE AND ARE ".or-:

GRAD*RICH. 7/L MOMENTUM LAT.HFAT SEN*HEAT SKY RAD. TOTAL HEAT BOWEN FRICTION SCL.SPEC SrLPOT. ROUGH. DRAG
NO.AT GH AT IOM FLUX FLUX FLUX FLUX FLUX RATIO VELOCITY HUMIDITY 'EMP. LENGTH COEF.

112% 176% 121Z 117% 92% 5% 10% 209% 60% 57% 31Z Bo% 121%

196% ??1% 46% 46% 149% 5Z 6Z 194% 23% 69% 172Z 432 40%

CONTINUED BELOW

RUN NUMBk 7905051500 MARINE SURFACE LAYER PRINT DATE: II JUN 190
START TIME: 15:15: 0 PST NRL MICROMETEOROLOGY DATA SAMPLING RATE (ALL CHANNELS): 6/Min
YTART DATE: 5 May 0979 (DAY 125) SAN NICOLAS ISLAND, CAL DATA AVERAGING PERIOD: 30 M_

* COMPOSITE PROFILE AND BIDE AERODYNAMIC DERIVED PARAMFTER VALUE WEIGHTED AS A FUNCTION OF THE ABOVE RESPECTIVE MEASUREMENT ERRORS
WITH THE LOWER LIMIT OF TMF CORRESPONDING MEASUREMENT UNCERTAINTY INDICATED IN I 1:

FLUX PARAMETERS
STARIITY (+.UP,- DOWN) SCALING PARAMETERS

-RAD.RI'HARDTON NUMBER MOMFNTUM FLUX FRICTION VELOCITY
S+ 4, bI . -_Un". bl I ("t/72) I e 'er'/ sec'

0.041 10.021 AT GMH -7.71E-02 16.0E-021 2.482-01 (6.0E-021

1;UMETRIC MFAN HEIGHT HUMIDITY FLUX SCALING SP/C.HUMID.
(Meter) CMH=IZIuZ2)1/ (Kg/sec O2) (Kg/Kg)
12.97 1.17F-05 IM.0E-61 1.417E-05 I3.IE-05

Z/L AT GMH LATHEAT FLUX SEA IOG POTTEMP.
0.a65 [O.O) (Watt,/.2) (Rein)

2,90E 01 t2.0E+III 1.8851-02 12.0E-021
Z/L AT 10 METERS
0.050 D.071 SENHEAT FLUX ROUGHNESS LENGTH

(Wtts/nY) (Meters)

MONIN-OBOKHUV LENGTH -1,961 00 [I.0iOl3 3.9941-05 16.OE-051
(Meters)

1.984E 0? SKY AND SOLAR HEAT FLUX DRAG COFF.AT 10 METERS
(Muffs/n?) (Meters)

-6.24E 02 [7.OE Ol 6t.lt- (4.E-041

TOTAL HEAT BUDGET FLUX
(Wlts/m)
6.11F 02 13.I(OIJl

BOWER RATIO
(ni units)
11.026 10.061

* DTfRERFh(f BETWEEN TH( PROF LF AND BUlK AIRODYNAMIC DERIVED PARAMETER VALUES AS COMPUTED VIA THE STANDARD DEVIATION FROM EITHER THE
ADSIV WFLtR * ).f)MPOSITR VALIE OR MEASURFMFNT UNCERIATNIY VALISE (WHICH EVER ABSOLU)TE VALUE IS LARGER), ALL VALUES ARE
VsIED IN PFRLENT DIFERRENCF AND ARK unr-

GRAD RICH i/ M(MRfNT)M IAT.MFAT SIN.HEAT SKY MAR. TOTAL HEAT BOWER FRICTION SCL.SPEC SCL.POT. ROUGH. DRAG
NT AT );MM At (OR F UX EUT ELUX FLISX FIUX RATIO VELOCITY HUMIDITY TEMP. LENGIH GO1F.

565 651 .ItS 2042 31: 0% 95 692 18% 2652 41Z 38 Zyx

INS) OR ... .U 
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MARINE SURFACE LAYER MICROMETIIROIOGICAI EOPERIMPNT

AIMOSPHERIC PHYSICS BRANCH
MARINE ATMOSPHERTC RESEARCH STATION

SAN NICOLAS ISLAND, CALIFOIRNIA

* * * MIEROMEIEORIJL OICAL DATA 00

RUN NUMBER: 7905051530 PRINT DATE: I SlIM 19H0
START IME: 15:45:20 P5I DATA rAMPtING RATE (ALL :HANNLI 5): 6/Mon
END TIME: 16:15:30 PST DATA AVERAGING PERIOD: 3 Min
START DATE: % May 1979 (DAY 1") NIIMENCI ATURF: I-UPPER LEVEL, 2'1OWEN LI VEL

- ANALOG CHANNEL RAW DAF. (AVERAGE VDC):

NO.00 No.01 No.2 NoV14 NO.15 N-.16 N-.07 No.08 No.09

VOLT.REF.A TFMP.STRUC.I TEMP.STRUC.2 DEW POINYI D PIT WIND SPEEDI WIND SPEED2 BARPRES., SKY RAD. WIND DR.
6.205 0.001 0.05I 5.18? 5,129 4.643 4.475 4.86o 3.642 4.554

No. O1 No.11 No.1 N'-3 No.14 No.)-! N0.16 No.17
BULK WT TEMP AC FREQUENCY AC VOLTAGE MANUA. PLAG ZERO REF. SPARF A SPARE B VOt T.REF.B
3.990 3.813 2.516 VOI V,0I a.001 0.0DI 6.205

o DI;iTAL CHANNEL RAW DATA (AVERAGE): ESCARPMENT DATA, FIFED CAT IBRATION AND WIND SPEED ESCARPMENT GOVE:IOT3V.:

No.1 No.,2 UPWIND NEAR UPWIND LAND DTIECOAL DPYI'AL WTEF IAL WSTf W "'I
AIR TEMP.I AIR TEMP.? HEIGHT/LENGTH PATH(MeIrs) (Vol1s) (VoLt) (VoIts) (Con-t) ( cof.)
1411 142138 1421 142251 0.175 72 -0.009 a.110 0.100 0.I9 0.9)V

- SYSTEM HOUISEKEEPING PARAMETERS TRANStATFD INTO ENClNFERIN(' UNITS:

MANUAL FLAG ERROR COUNT DATA BASE VOl T.REF.DE V LT.REt-.1V ZERO RFF.DFV AC VOIT.ELOX AC FRFQ.ELUX AC oJLTALF AC FREQUINCY
INo.scans) (No~sos) (Noscans) A(No.).00SV) B(No.).005V) INo.).0025) (No.) (No.VI HI) (VAC (H)
0 0 I. 0 a 115.2 l'.81

o OBEFRVED MICROMEIEOROLOCICAL PARAMETERS (INCLUDING THE ABOVE CAI. AND ESCARPMENT CORRECTIONS) TRANSLATE: INTO EtdINhLRING UNIS:

AIR TFMP.I WIND SPEEDI DEW POINTI TEMP.STRUC.I WIND DIR. BAR.PREV,) SKY RAD. BUlK WIT (ME RYAN AIR TEMP
(Celsos) (Meter/sec) (Celsois) (Kel.M 2/3) (Deq.Troe) IMillibar) (Watt/n?) (.2 soo_) (Rel)in14.204 R.97 10.66 NO DATA 299.8 1012.86 -IlOE 12 13.632 .07374

AIR TEMP.2 WIND SPEED? DEW POINT2 TEMP.STRUC.? TIDE TABLE BAR.PRES.2
(Ce sIus) (eter/set) (Celsos) E(Kel.M-2/3) (Meer MSL) (MilLbar)
14,225 8.52 1.25 NO DATA 0.15 1013.96

o CACULA;ED MICROCIETEOROLOGICAL PARAMETERS:

HEIGHT, Z POT.TEMP.I VIR.TFMP.) V.POT.TEMP.1 ABS.HUMID.I REL.HUMID.) SPEC.HIMID.I VAP.PRES.T S.VAP.PRESI REEINDEX I
)Mntrn) (Celsois) (Ce ) (Celous) (Kq/M3) (Percent) (Eg/Kg) (MoiTbar (Mollobar) LKItM /3)
18.35 14.384 15.9186 15.765 9.664F-03 79.20 7,908E-03 12.817 16.103 NO DATA

HEIGHT, 12 POT.TEMP.? VIRTEAP.2 V.POT.1EMP.2 ANS.HUMID.2 REL.HUMID.2 SPEC.HUMID.? VAP.PRES.? S.VAP.REV.?S REF INDYD ?
(Meters) (EelsouV) (CelssI) (Celsoos) (Kg/qS) (Percent) (Mg/Ag) (Molloar) (Moll Bar) KeI oM-./3(
9.z0 14.315 I5,570 15.660 9.416E-03 76.98 7.696E-13 12.488 16.223 HO DATA

o CONTINUED BELOW

PRINT DATE: it JUN 1980
RUN NUMBER: 7905051530 MARINE SIRFACE LAYER DATA SAMPLING RATE (ALL CHANNELS) 6/Mi
START TIME: 15;45:20 PST NRL MICROMETEOROLOGY DATA AVERAGING PERIOD: 30 Mn
START DATE: 5 May 1979 (DAY 125) AN NICOLAS ISLAND, CAL NOMENCLATURE: I=UPPER LEVIE), 2;LOWER IEVEL

- PROFILE CALCIILATIONS BASED ON ABOVE OBSERVED AND CALCULATED VAILES (BUSINGER,1973):

FLUX PARAMETERS PRO) ILE SkLIP ES
STABILITY (+=UP,-=DOWN) SCALING PARAMETERS PARTIAL DERIVATIVES (NINCRWIIH HIIcHT)

(.RAD.RICHARDSON NUMBER MOMENTUM FLUX FRICTION VELOCITY GFNFRAL FORM:DN/DZ- GENEs.. FORM, N SLOPE=
(+-Stable,-nstable) (Nt/n2) (Meters/se) IN1-N2)]/IlIn(Zi/ZL) 1 )LtZ-PS)-ILnZ2-PS I))/
0.104 AT 084 -1,59E-12 I.139E-l )1IZ2)1/I (NI-N)

;FOMETRIC MEAN HEIGHT HUMIDITY FLUX SCALING SPEC.HUMO. N=WIND SPEED ("/,eo) N-WIND SPFED (Ml- s )
(Meter) GMH=(ZIoZ2I/2 (Kg/sec n2) (Kq/K) ZHEIGHT (Meters) 7Z-HEIGHT (M) VertAoos
12.99 - 8SE--0 6,110o- r DUS/DZ- 4.98E-02 PSI-PSI)

RD SLOL[n 3 SF1 DI

7/L AT GMH LATHEAT FLUX

0.265 (Watts/n?) SEA ING POT. TEMP. N=SPEC.HUMIDITY (Kg/Kq) NSPp( HUMIDITY (kq/Kg)
-?10E 11 (KIelvin) Z HEIGHT (Meters) Z-H IGNT (M Vrt. A.si

Z/L AT t0 METERS I.969E-02 DSH/DZ
=  

1.36 , -5 PSIPSI?
0.204 DFNHEAT FlIIX SN SLOPE' 8 pSE 13

(Wot s/n2)
Z/L AT ZtI -2.78E 0 ROUGHNESS LENGTH NPOT.TEMP.(Kelon) N-POTTlMP FVebln)
0. 74 (Meter.) 2NHEIGHT (Meters) Z7-Ell))) )M: VertHAoIs

SKY AND SOLAR HEAT FLUX 4.498F-07 DPT/DZ= 7.62E-l2 PSIrTSl?
ZiL AT 72 (WTtts/X) Pt ,I'F 2.740 ST
01 8 -5ORE 02

DRAG COEF. AT T0 METERS N=.nTEMP STRUC.(k.M P T3
MONIN-)BUKHOV LENGTH TOTAL HEAT BUDG T FLUX (Dimensionle-s) Z=HEISHT 1M) Vert Au
IMeters) (W.tts/n?) (.982- 04 PSI NONE
4,93E 01 -5.32E OP CT2 SLOPE-NO DATA

PSIT AT Z1- -1,759188 BOWEN RATIO
PSII AT 72- -0.881986 (no -nit')
PS I AT I': -2.377278 0.132
PS12 AT 72- -1.191874

* GENERAL CONSTANTS: MISCELLANEOUS

VON KARMAN GRAVITATION PROFILE PROFILE SU K BUL K
CONSTANT ACCELERATION TUR.PRANDTL TOM.SCHMIDI SEN HEAT MOISTURE AIR DENSITY
(No 2nt) (R/sen 2) NUMBER NURSER TRANSECOFF. IRANSF.COEF. (Kg/3
0.4 9.7959 0.74 074 0.92E-ls lZE-03 1.22 9

N GENERAL NOTF': AIR F CfIC HII
NONE I(ITOWKI/ R I

2.1hWVE 02

WATER (AT.HEAT VA'

LI cTru . /8 gPF

. CONrIMRID ON NEST PAGE 302



RUN NUMBER: 7905051530 MARINE SURFACE LAYER PRINT DATE: I1 JUN 1950
START TINE: 15:45:20 PST RL MICROMETEOROLOGY DATA SAMPLING RANTE ALL CHANNELS): 6/Mn
START DATE: 5 Map 1979 (DA' 125) IAN NICOLAS ISIAND, CAL DATA AVERAGING PERIOD: 30 Nun

ESTIMATED NICROMETFOROLOGICAL PARAMETERS AT TEN METERS:

AIR TEMP. WIND SPEED DEW POINT TEMP.STRUC. BAR.PRES. SULK WT TEMP AIR-WT TEMP POT-WT TEMP VIR-WT TEMP V.POT-WT TEMP
(Celsius) IMeter/sec) (Celsius) (Ke.M-2/3) ( M ilbur) (Celsius) (Kelvin) (Kelvin) (Kelvin) (Kelvin)
14.223 8.58 10.30 NO DATA 1013.86 13.632 0.590 0.688 1.940 2.038

HEIGHT POT.TEMP. VIRTEMP. V.POT.TEMP. APS.NUMID. REL.HUMID. SPECHUMID. VAP.PRES. SVAP.PRES. REF.INDEX
(Meters) (Celsius) (Celsius) (Celsius) (Kg/3) (Percent) (Kg/Kg) (Millibars) (Millibari) s e.-M-2/3)
T1.0 14.321 15.572 15.670 9.446E-03 77.24 7.722E-03 ,2.528 16,219 NO DATA

BULK AERODYNAMIC CALCULATIONS BASED ON ABOVE ESTIMATED VALUES AT TEN METERS (FRIEHE ET AL,1978):

INFERRED FLUE PARAMETERS INFERRED INFERRED MEAN VERTICAL
STABILITY .. (UP,-DOWN) SCALING PARAMETERS VELOCITY COVARIANCE MISCELLANEOUS

GRADRICHARDSON NUMBER MOMENTUM FLUX FRICTION VELOCITY WITH LONG. VELOCITY AIR DENSITY
I)Stble,-Uonstable) (N t/) (Meters/iec) (Meter2/sec2) (Kg/n3)
0.016 AT GMH -1.0E-01 2.967E-01 -R.BOOE-02 1.2233

GEOMETRIC MEAN HEIGHT HUMIDITY FLUX SCALING SPEC.HUMID. WITH ABS. HUMIDITY AIR SPECIFIC HEAT
(Meter) GNHv(ZI722)1/2 (Kg/sec s21 (Kq/Kg) (Meter Kg/sec m31 )17c.I./Kg Kel.)
12.99 2.67E-0. -7,366E-05 2.673E-05 2.4167E 02

Z/L AT GMH LAT.HEAT FLUX SCALING POT.TEMP. WITH POT.TEMPERATURE WATER LAT.HEAT VAP.
0.023 (Wants/') (Kelvin) (Meter Kel./sec) I Tcal./Kg)

b.6E 1 I.157E-0? -3.432E-03 5.6927E 05
Z/L AT I0 METERS

0.aIQ SEN.HEAT FLUX ROUGHNESS LENGTH VAP.PRES.A WT LEVEL
(Watts/n?) (Meters) (Millibar)

MONIN-ORUKHOV LENGTH -4.25E R0 7.714E-05 15.627
(Mters)
5.579E 0? SKY AND SOLAR HEAT FLUX DRAG COFFAT 10 METERS AS.HUMIDAT WT LEVEL

(Watts/e2) (DInensionless) (Kg/M3)
-5.08E 02 1,196E-03 1.181E-02

TOTAL HEAT BUDGET FLU(X BAR.PRES.AT WT LEVEL
(Wtts/n2) (Millibar)
-4.46E 02 1015,06

BOWEN RATIO
(nu unit.)
-0.064

MEASUREMENT ERROR ANALYSIS OF PARAMETERS LISTED IN PERCENT MEAN ERROR AS COMPUTED FROM CONSTITUENT MEASUREMENT ACCURACIES.
TOP ROW ARE PROFILE ERROR VALUES AND BOTTOM ROW ARE BULK AERODYNAMIC ERROR VALUES. ALL VALUES ARE APPROXIMATE AND ARE "tur-":

GRAD.RICH. Z/L MOMENTUM LAT.HEAT SEN.HEAT SKY RAD. TOTAL HEAT BOWEN FRICTION SCL.SPEC STL.POT. ROUGH. DRAG

NOAT GMN AT tIN FLUX FLUX FLUX FLUX FLUX RATIO VELOCITY HUMIDITY TEMP. LENGTH L OF.

121% 248% 167% 15OX 124% 5Z Ax 275% 84% 67% 41% 104% 167%

175% 203% 46% 45X 131% 5% 7% 176% 23% 68% 154% 43% 40Z

uCONTINUED BELOW

RUN NUMBER: 7905051530 MARINE SURFACE LAYER PRINT DATE: 11 JUN 1980
START TIME: 15:45:20 PST NRL MICROMETEOROLOGY DATA SAMPLING RATE (ALL CHANNELS): (/Min
START DATE: 5 May 1979 (DAY 125) SAN NICOLAS ISLAND, CAL DATA AVERAGING PERIOD: 36 Min

COMPOSITE PROFILE AND BULK AERODYNAMIC DERIVED PARAMETER ALUE WEIGHTED AS A FUNCTION OF THE ABOVE RESPECTIVE MEASUREMFNT ERRORS
WITH THE LOWER LIMIT OF THE CORRESPONDING MEASUREMENT UNHERTAINTY INDICATED IN 1 I:

FLUS PARAMETERS
STABILITY (.-UP,-DOWN) SCALING PARAMETERS

T.AD.RICHARDSON NUMBER MOMENTUM FLUX FRICTION VELOCITY
( Stable,-=UnstAble I (Nt/2) (Meter /se )

0.068 10,021 AT GMH -0,79E-02 16.IE-021 2.573E-Il 16.0E-021

GEOMETRIC MEAN HEIGHT HUMIDITY FLUX SCALING SPFCHUMID.
(Meter) GMH)(ZI2)I/2 (Kg/sec .2) (Kg/Kg)
12.99 1,SAE-05 1S.OE-6 -5.600E-06 13.0E-05)

Z/L AT GMH LAT.HFAT FLUX SCALING POT.TEMP.
0.132 10.021 (W.tts/.2) (Kelvin)

4.59E 01 ?.IE01 1.80OE-02 (20E-02)
Z/L AT 10 METERS
0.102 10.021 SENHEAT FLUX ROUGHNESS LENGTH

(Watt,/"2) IMeters)
MONIN-ORUKHOV LENGTH -3.9E 0 (3,OEcO+0 5.466F-05 16.IE-05
(Meters)

9.847E g1 SEY AND SOLAR HFAT FLUX DRAG COEFAT 10 METERS
(Watts/ m) (Meters)
-5.98E 02 (IOE+Otl 1.0041, 03 (4.E-041

TOTAL HEAT B((DGET FLUX

Watt s/n
-4.R7E .2 13.l.0I

POWEN RATIO
(nn utit")
0.012 10-081

C DIFFERENCE BETWEEN THE PROFILE AND BULK AERODYNAMIC DERIVED PARAMETER VALUES AS COMPUTED VIA THE STANDARD DEVIATION FROM EITHER THF
ABOVE WEIGHTED COMPOSITE VAILJF OR MFASURFMNT UNCERTAINTY VALUE (WHICH EVER ABSOLUTE VALUE IS LARGER). ALL VALUES ARE
LISTED IN PERCNT DIFFERENCE AND ARP "+ar-":

GRAD.RICH. Z/L MOMENTUM LAT.HEAT SFNHEAT SKY MAD. TOTAL HEAT BOWEN FRICTION SCL.SPEC SCL.POT. ROUGH. DRAG
NOAT 0 M AT IBM FLUX FLUE FLUX FLUX FLUX RATIO VELOCITY HUMIDI7Y TEMP. LENGiM CEF.

66% 923 60% 102 21% OX 9% 126% 41% 2251 ?4Z 69% le,

* END OF IATA RIM 303



MARINE SURFACE LATER MICROMETEOROLOGICAL ESPERIMNR

NAVAL RP'IEARCH EAIPORATOIRY
A TMOSPHE RIC PHYSICS BRANCH

MARI1NE AIMOSPREBRIC RESEARCH STATION

SAN NICOLAS ISL AND , C AL IFONNIR

ft*f tMIrROMETEOROL ((GICAL DATA O

NUN 91100CR. 7965051610t PRINT DATE: 11 JUN 1980

S;TART TInE: 16:15:40 P: F DATA SAMPLING RATE (ALL ,CHANNELS): 6/Mon
No TI: 16:45;51 PS DATA AVERAGING PEWIOD: 30 MoIn
1101 IrATEL: 5 Mt y 1 979 (DAY 1") NTJMENCEATURE: I=UPPPD LEVEL, 2.1 OWED LEVEL

UG ,9U:S HANNI I 0AW DAIA IAVLRA(.t VD(l

S.:: N-.01 N.? N.03 N-14 No.0 5 No.06 No.,17 N.08 N..09

v II I R.1I0.4 A :I,?P .S TR(JC.- I IvE, . ;I RIIL.2 SVW P01N11 D, W POINT WI 2 1ND SF0151 W IND SPEED? RAR.PRES.2 DRY D1l). MIND DIR.
6 205. 0 .01 u (0.D 0 111 tS 5 139 4.9, HAT 4...86 2 2 .813 4 .58 I

NI111 No11 N./ No 13 N,,H Ht, No,16 ".l
I:. WI J(EMI, A,:00 II) SLNY AG TLAG MANUAl FILAG 7 1 NTl RFE . S PAR E A S3PARE b VOLT .DEE.B

(90~~' ~~'..17 9.01 .00 1101 1. 6.20

1) I11I11AL 14HANN[G kf,W DITA AVE PACEFI: ESIARPM(NT DATA, Elino CALIBRATION AND WIND SPEED ESCARPMENT CORRECTIONS;

N' I UPWIND014 SOAR UPW.IND I(6911 SF111I01',I. l,P2LAiL .WI.1ECAL WSTE IC WD2EC

' 11 IL,::.., '1' I II M, . H I/(ENGTIO FATIHIMtr= (Tolls) (Volt1) (Vol t) (Co . I (Co.Pff.I
411 j4l,7 141 1411,09 0. 1:,7 95, -0 .009 01 0 a.1110 0 .593 0 .959

SV i Hi(5)19 9,,.EV I VING FARAML- TENS; TRANlS[ ATED INTO ENGINEERkING UNITIS:

M.9L'AI_ LI I EP O [14004CUN DATA !:A,, VTI 1 REF .11V VOL 1 .REE.D09 ZERO RE.F SF AC 9111. LUS AC EDEQ.FLUI AC VOLTAGE AC FREQUENCY
I9,.N N.. (Nosans 4N,.aoI A(Nuo. 001ST bI(NN1109 (No (.1 IN o.IV ( SY5) INo I0Hz (VAC) (Ho)

ii 10 0 9 . 115.2 5 9.80

ft 111,1kNSD mICRUT[((URO IS;ICAL P410690 TONS (INCLUDING THE ABOVE CAl .AND ESCARPMENT CORRECTIONS) TRANSLATED INTO ENCINEERING UNITS: I

Al RI h 1:.1 I 11 WID 0(I0IID0 1 31 OlINTI 1I9P1.STNUC.I1 WIND 0SIN. ) S:AR.PRE.D.I DRY DAD. RUIN A T T EMP MEAN AIRl TEMP

i ,lT)o (M i otor/sc) (CUli_.: (NK oR-'S.M/3l (Dog Y7e ( MoIloS~p1 (Watt/oP?) (Celslus) (K1(l1onI
H4,ISS 9.63) 110.76 N50 DATA l)0.0 12.01 -3. 9HE ?2 1 3.594 287.3191

ArIT TLnI .10 WI1N0 500 f02 21W ip1:1S? CEMPTSIRUG. TIDE TAME BA.PDES.2
GI" ,,, I, 1,:w.. r /-, ) (LI- " is: (K-1l .R-2/ (MelIee M SL) (Moll.bap)
14 160 9,) I0.A NO DATA 0.24 111 3.90

oCAtl Ii 1A0lE0 ,YILIOETII ROLOGTCAL PANANETENS:

HLIGHT, SI F(T.TERP.I TIR.TET9P.1 T.POT.TERE.1 ARO.HUE1LD,I NELNIUMIDI1 SPEC.HUWID.I VAP.PRES.I S.VAP.PRES.1 DEF.INDEX I

0p:.I Clo (Crsis (1lis 104/01 Teret (Kg/Kg) (olbe "Lo.L (e~M23
(9.39 (43 5.5r49 15'711 9.734-011 01.10c 7.9650-03 12.907 16.134 NO DATA

HELISl", / P'TLM. OLN.10P.S V. ,IITFMP .2 ARS.HUHIS.2 RE L.HUMID.2 SPEC.HURID.2 VAP.PRES.2 D. VAP. PDES.' '.L. INDS 2X/

Not:', I zLsusI (Clsus) (Celsoos: (Eq/c3l (PePEcnI (Rg/Rgl (MallobrI) (Nolloba) (ReI.oM23
9.2? 14./SO 5 15.600SIL 9.454E-03 77.60 7.721,F093 12,516 16.154 NO DATA

ft GU4INUU:l BctOT

PRINT DATYE, It JUN 1980
RIJN NU,I:E /9051(3$1600 MANRONE SUJRFACI LAYER D ATA S AMP LING DATE TALL CHANNELSI: 6/Moo
.140)I [(M,: 16,:15:40 PST N4RL MICROR'T EOR O'_OS DATA AVERAG ING PERIOD: ; I Mon
S;1T TAlEF: ', May 1979 IDA? 129) SAN NICOCAS 161 AND, CAL NMENCL.ATURE: I (JP PEDA LEVEL, 21tOWER LEVEL

oPlOILE IACCIJATIONS BASED ON ABOVE OSERVED AND CALCULATED VAILUES LBLSINGER,19731:

ELLIS PARAMETEFR)3 PROFILE SLOPED

,TAEILITT I= UP,-oDOWN) SCALING PARAMETENS PARTIAL DERIVATIVES (+-INCD.MI'H HEIGHT)

GNAD.RICHANDSON N(IIE1BC ROTIN[UM FLUX FRICTION VFLOCITT GENERAL FORM:DN/DZ- GENERAL FORM: A'SLOPE-
LOSI III e-. Innsablo'() LNt/,tSI (Me ter%/s's IL(NI-N2)I/IL-n(21/22)R 1(Ln Z1-PSII-ILnZ2-PSI)I/1
1).589 AT CR4 -3.2 E-l 1,62511-l7l (2102)112 1 (NI-N?)

.1-SFR NTC MEAN HEIGHT HUMIDITY FL.UX SCALING SPFGC.HUMS). MWIND SPEED KM/""I) NWID SPEED IM/sco)
Gfptp GH_( Z2T11 L/sc 2)I (Eq/Kg) Z-HEIGHT (Meters) 2HEIGH T IN) V*,elAnos

12, 99 -1163E.0 R.-1105 DWS/D2- 6.10E-02 PS I-Poll
MS SLOPE .2. 46E DR

I/ AT CNN LAT.HEAT FLUXI
0 1 98 (W.at ,s/. , SCAi INC POT. TEMP. N9SPEC,HUMIDIlTYs(Rg/Rq( N:SPEC.HUMIDITT (Eq/Kg)

-H4lE 01 (K.Elon: ZHEIGHT INees ?-HE.IGNT (M) Vert.Axos
1/. AT METERS .99 4E-02 DSH/DZ-. 2.66F-05 PSI- PD!2

1.15 ENHEAT El IlX SN SLOPE- 6.61E083

//L AT 71 -6.02E OS ROI3CHNESS LENGTH N=POY.TEMP.IKelomn) N-POT.TEMP..I-ofn
1.2:19I30e Z;HFIGHT (Me ters) Z-HEIGHT IN) VerC.Abos

SKI AND SOLAR HEAT PELOT S.4H3E-I6 DPT/DZ- 9.74F-03 PSI-PSI?
Z1I. AT Z2 TWa tts/n/ Fi SLOPE- I.SlE RI
I 1 40 .3. 9E IS2

DRAG COPE. AT 10 METERS N'LZ TEMP STRUC.(K.M-2/3)
nL(NIN(I)T((EHOT LENGTH TOTAL HEAT NUDGE 9 FLUX ()IIosnsonlesu 2-HEIGHT (M) Wee1.A1.os
(Me teprS I (Watts/.?)1 3 44HkhSI4 PSI-NONE
6. SSH 4E 01I -4.44E 02 CT2 SLDPE-NO DATA

PSI1 AT 721- -1.31919 BIOWEN RATIO
PS1 AT /7 .9.6597'; (0: not
P6S12 AT Z)o 1.778267 0.150
PS17 AT /2= 0.891556

o CNERA) IONSTANTS: RI SCELLANE OUR

V(IZ NAR(4AN R A9ITAT lO(IN PROTTI F PRET( IF RU1 BULK
.ONT I ANT AICEL I RATION t UNRPRANDITL T Up.SCHMIDT SF11 HEAT MOSUEAIR DENSITY
(N lt 1M/sri 2) NUMBE'R NUMBER TRANSE.CIjlF. TDANSE COEP (Kg/- I
N) H 9P.79519 1.-74 0 .7 4 D.92E-0 3 1.R32E-3 a.22T

EN RRA NO TE, AIR SPECIFIC HEAT
NI (EIITta.1/D Dela

2.4)690 !.

WATER LATHMEAT VAP.
( I Tc.I./Kg)
5 .89 3,1E DS5

*jlm ONTIBE NEX S AGE m04



AU14 NUMBER: 7905951600 MARINE SURFACE LATER PRINT DATE: 11 JUN 1980
START TIME: 16:15:419 P'4T NRL MICRkOHETEOROLOOT DATA SAMPLING RATE (ALL CHANNELS): 6/Mln
STAR T DATE: 5 May 1979 (DAT 125) SAN N ICOLAS ISL AND, CAL DAT A AVERAG ING PERIOD: 30 Mun

*ESTIMATED rILROMETEUR0TLOGICAL PARAMETERS AT TFN METERS:

AIR TEMP. WIND SPEED DEW PI TEMPSTNUC. DAR.PRES.) BULK NTI TEMP AIR-WY TEMP POT-UT TEMP VIM-AT TEMP V.POT-WT TEMP

xus16 9e.15rs C 'I O .M2I b1 KII (e2 KeIv 10.36 NO DATA 1013.80 13.594 0 .565 0.663 1,.92 2.0)8

HEIGHT POT.TEMP. VIR.TEMP. V.POT.YRM. ARS.HUMID. RELNHUMID. SPEC.HUMID. VAP.PRES. S.VAP.PRES. REEINDEX
( Meter) Cl) (CI- (lsu) (C.l.Tsuus (Kg/nI ) (Percent)I (Eq/Kg) IMi1librsI (Mull iba.rs) IKel-M-2/3(

1 0. 50 1 4.,_ R 15,514 15.612 9.4RRE-03 7 7.69 7.755E03 12.58) 16.152 NO DATA

* 61)K AERODYNAMIC CA) CUL ATIONS BASFS ON ABOVE ESTIMATED VALUES AT TEN METERS (ERIEME ET AL,1978(:

INFERRED E.US PAAEES INFERRED SNEERRI:D MEAN VERTICAL

STABIELTO IUP,-DOWN() SCALING PARAMETERS VELOCITY COVARIANCE MISCELLANEOUS

GRAD.RICHARDYON NUMBER MOMENTUM ELUX FRICTIONsVELOCITY WITH LONG. VELOCITY AIR DENSITY
)Stanle,-.Un1stabBe (Nt/MO) (M'er/sec (heter2/secO) (Kg/n)
USQt3 AT CMH I.26E- 0, 3.215E-01 -I .034E-O), 1 .225

LEFUMETMIC MEAN HEIGHT HUMIDITY PLUS SCALING SPECHUNID. WITH ABS. H)JMISITY AIR SPECIEIC HEAT

(Meter) GM (Z 1.Z2I/ 2 1kg/se .n2) (Eq/Kg) ( Mete EqKg/ sec n3]) LIT caI./Kg Eel1.)
12.99 2.77E-05 -7.036E0V 2.76RE-IS 2.4i68E 02

2/L AT GMHI LATNE AT ELUX SCALING POT.TEMP. WITH POT.TEMPERATUKE WATER LAT.HEAT SAP.

0.019 (Wants/M2) (K.1in (Meter Kel./sec) (lTcaI,/K91
.B'E 0a I .1I5E-02 -3586E003 5.83) 0 5

Z/1 AT 10 METERS
a.015 SFN.HEATIPLUS ROUGHNESS LENGTH VAP.PRES.AT WT LEVEL

MON-. -'i OT LENGTH - 4.44EF 00 1 .034E-04 1 5 .588
(Me Ters)
6.798E052 SET AND SOLAR HEAT ELUX DRAG COEE,., MEYERS ABSAHUM IDAT WT LEVEL

(W.et t/.2) )Dimensmonless) XRq/.t3
-3.980 02 1,234F-03 1.I7RE-02

TOTAL. HEAT BUDGET FLlIS BAR PRES.AT WT LEA,
I Wt ts/12) (MilliBir
-3.34E0R2 10 10.00

BO'WE N RATIO

.065

* MEASUREM"ENT ERROR ANALYSOIS OE PARAMETERPS LIST ED IN PERCENTFMEAN ERROREAS COMPUTED FROM CONSTITUENT MEASUREMENT ACCURACIES.
1':> (LW ARE PROPFILE ERRO(R VALUES AND BOTTOM ROW ARE SIT K AERODYNMAMIC ERROR VALUES. ALL VALUES ARE_ APPROXIMATE AND ARE~u,"

CR.),..Cd. /IL MOMENTUM (AT.HEAT SEN.HEAT SK Y RAD. TOTAL HEAT DOWER PRICTION SCL.SEEC SCL.POT. R OUGH. DRAG
N0OAT GMN AT (1M FIUS ELUX ELujV PL US PLUSX RATIO VELOC ITY HUMIDITY TEMP. LENGTH COEE.

lU5T (983% 135X 1211 972 !5% 12% 217% 68% 53% 29Z BOX 135%

18(2 255% 462 452 133% 5% 8% 179% 23% 6H% 156% 43% 40%

* CONTINUkIE BELOW

RUN NUMBIR. 79(05)6)t,0 Me IREF SUREACE LAYER PRINT DATE: It JUN 19R0
START I TE; 16:1!5:4a P) SULE MI CROMETE)RULOGT DA TA SAMPLING RATE CALL CHANNELS): b/MiT

AR) DATL: n Mapy 1979 (DAY 125) SAN N ICOLAS ISLAND, CA) DATA AVERAGING PERIOD: 3T Rio

.C OMROSIIE PRoIF 11IE. AND B)))1 K A[FR OOHAMIC DERIVED PARAMETE R VALUIE WEIGHTED AS A EUNCTIOR OP THE ABOVE RESPETIVE MEALLUREM) NT ERRORS
WITH ITHE LOWER ELIMIT GEF THE CORRESPONDING MEASUREMENT UNCERTAINTY INDICATED IN4 I I:

ELUIS PARAMETERS
STABO IITS (0=UP,-=DOWN( SCALING PARAMETERS

GRAD.RCHARDY'ON NUMBER MOETI LSEI.CTION.VlOCI
( .tbl,-;Utstale (M.) T/72) (Meters/se"

IT. 06.1; 0.21 AT CMNN -1.03E-Il 16.00-02) 2.812E-UI1 16,00-021

GEO'METRIC MEAN HEIGHT HUMIDITY FLUX SCALING !PEC.NUMID.
(Meter) GMH-(ZICZ2)I/2 (Kg/..c n2 (Kg/Kg)I
12,9'9 1.!571 1 5 (8.OE-561 I1.52,5E_05 13.0t-051

0/L AT GhH LAT.HFAT PLUS SCA)LIAG POT.TEMP.
0.11 1n 0.02) )W-tts/n21 ("Kel"i",I

3.87F01R 12.If.0I1 2.70)0-02? 12,00-021
2/L At 10 METERS
0. 085 (( .02) TENM* EAT FLUX ROUG HNESS LENGTH

(Watts"/m2) (Me ters')
MONIN-OBUL(nOS LENGTH -5.36E 00 (3.017.00 7.119-l lAIOE-ISI
(Meters)
1.1780 02 UnY AND SO)LAR HEAT PLUS DRAG C OEF AT 10 METERS

(Wtts/n?) (Meter s)
-3.98t 02 17.0F.01I 1.0311,U s 14.IE-041

TOTAL HEAT BIISGET PLUX

-3 7)91 02 1311.0011

B-OWER RATIO

0.032 11.191

*DIFFERENCE BETWIE THE PROFILE ANR BUs)K AERODYNAM IC DERIVED PARAMETER VALUES AS COMPUTED VIA THE STANDARD DEVIATION PROM EITHER THE
APFVE WEIr ITED COMPODSITEF VALUE IlK MEASUREME NT UNCERTAI NTY V6)1)0 (WHICH EVER ABSOLUTE VALUE I S L ARtGER). ALL VALUES ARE
LISTED IN PERCENT DIFFERENCE AND ARK "or -:

GRAD.RICH. 2/L MOMENTUM LAT.HEAT SEN.HEAT SKY RAD. TOTAl MEAT BOWER FRICTION SCLOSPEC SCLEPOT. ROUGH. DRPAG
MOJAT TON AT IBM E LlIS PTLUS F LUX FLUOK PLUX RATIO VELOCITY HUMIDITY TEMP. LENGTH (000F

64% MIX 51% 154% 15% 02 15% 135% 32% 2562 42% 73% 4-%

*ESD OP DATA RIJN 305



FWMARINE SURFACE LAYE HIOIETIEOROLOGICAL EXPERIMENT

VA RESEARCH LARORATORT
AT MOSPHERIC PHYSICS BRANCH

MAR I NE ATMOSP HERIC RESEARCH STATION
SAN NICOLAS IS) AND, CAl IFLiRNIA

****MICROYIETEUEOLOCICA DATA . . .

RUN NUMBER: 790505t6,51S PRINT SAIL: It JUN L~a
S TART TIHE: 16:46: I PAT DATA SAMPLING RATE (ALL CHANNELS): N/Mon
E NDL TIME: 1 7:16:10o PsTr DA TA AVERAGING PEHIOD: 10 Moo
START DAt E: 5 May 1979 (DAT 1251 NOMENCLATURE: 1-UPPER LEVEL, 2-LOSER LEVEL

ANALOG CHANNEL RAW DATA (AVERAGE VDCI:

N-.00 No.01 No 02 No.1T? " No04 N-.15 N.065 .,07kF N'.06 No.09
VOLT.AFF.A TEMP.STR(IC.1I TEMP.1IRUC.? DE.W POOT D W POINT? Wi1ND fiPEEDI WI ND TPEED? PAREAF.2 SKY RAI). WIND DIN .

6.205 0470 '.1 .46 5.167 5.276 5 04 451 2.1 0' 4.617

No.10 .0 No. 12 No.13 N.1 No1 N11.16 N.1

BlL K UT TEMP ACFREQUENT 0 AT VO!t lACE MANUA ELAC ZERO KEY. SPARE5 A Sp ARE I. V OLT REF .R
3.890 3.836 2.5,32 0 .11 V, )001 0. 001 .01 TAX (205

oDIGITAL CHANNEL RAW DATA (AVERAGE): ESCARPMENT DATA, ElY) 0 CA(IRRATION AND WIND SPEED ESCARPMENT CORRECTIONS:

No.I N.? UPWIND NEAR UPWIND L AND DPIYCAL DP:'ECAL WTIIELAL WSIET WT EC
AIJR TEMP.I AI R TEMP.? HEIGHT/LENGT H PATH)(Me ter 'L (V oltIs) (Volts) (V olts) (C ondO.) (Co'Ef.)
1411 14142 1 1421 1413RX 0.057 AX -0 .0 09 0.000 0.00 SP.99 0a5

0SYS;TEM HOUSEKEEPING PARAMETERS TRANSLATED INTO ENGINEERING UNITS:

MANUAL ELAG ERROR COUNT DATA R4ATE VOL T.REE.DEV Vol.1 .REF.DEV ZERO REE.DEV AC VOl T.ELUS AC EREQE, LUX AC VOLTAGE AC? ERESIIENCY
(Noascans) (Nosnans) (No.sc an s) A(INo .I.05VI BIN o .(.ISCV) (No.t.ODTVI (No.)(5V( INo.IIHI) VAC (H)

I I FMo 0 00 0 0 0(5. C) 59.04

o OSSERVED MICNOMETEONOOCICAL PARAMETERS (INCLUDING TIHE ABOVE CAL. AND ESCARPHENT CORRECTIONS) TRANSL.ATED INTO ENGINEERING UNITS:

AIR TEMP. WIND SPEEDI DEW POINTI TEMP.STRUC.1 WIND.DIR.) BR.PRES, SET RAG. RULE NTsTEMP MEAN AIR TEMP

(Ceios INeten/son. (Celos) LeI M-2/13 (DegTroeL ( Iloar I Wat/e2 (Celos Loeloon)I

1 4.042 111 1.0 NT) DATA 320 1 0 12.63 -2.93E 0 2 13.535 2.35

ATR TE MP.? WIND SPEED? DEW POINT? TEMTP 'STRUC.? TIDE TARLE BAR.PRES.?
(Celsoos) IMeter/sec) LColso-)I (L el, M-/3) (M~e or MXL I MIIbY rL
1 4.0 39 9.4 9 1Ia 47 NO DATA 0.32 1013.73

oCAL-CULATED MICROMETEUHOLOUICAL PARAMETERS:

HEIGHT, 70 POT.TEMP.I VIR.TEMP.1 V.POT.TEMP.1 ABS.HUMID.1 REL.HUMID.1 SPEC.HUMID.1 VAP.PRES.I S.VAP.PRES.I REINDEn I

,Meters) (Celsoo) Le-os Clos) (Eq/o it (Per cen t)I (Kg/Kg)0 (tMoloat "Ilbl Ir L .M-2
09.35 14.312 05C.556 05.736 9.89IE)03 01.3H HO.09SE- 13.11 1 6.11 NODATA

HEIGHT, 22 POT.TEAP.? VIR.YEHP.2 V.PUT.TRMP.P ARS.HUMLD.? REI.LSUMIX.2 SPFC.HUM(D.2 VAP.FRES.2 S .VAP .PEAL F:INSEX2
(moters) ~ l~o (Ce inocI (C elos (Kg/t3) (Percet (Kg/Kg) (Molbar) (M 1toIIo~r ITI.oM- /11
9.20 14229 15,!504 (5.594 9.559E 03 70 .,15 7,8I1E-F (2.6/4 0.2 YDT

o CINIlllUESI DUO11W

PRINT DATE: I I JUN 1980
RUN NUMRPFR: /905051630 MARINE SLIRE ACE (AVER DATIA S AMPLINMG KATE (ALL LILANNELS): 6/Mon
START ITIE: 06:46: 0 PST NBI MTCROMEYEORO)G DATA AVERAG ING P EROD: 30 Mon
S TARTI DATE: 5 May 0 979 (DAY 12-0 SAN NICOIUAS I9LANO, YCAL NOMENCLATIURE: I=UP ER LEVEL, 2-LOWER LEVEL

oPROFILE CALCLII ATIONS BASED ON ABOVE OBAERVFD AND CAI CILIATED VA) UES IBUSIHGER,19731:

ELtLR PARAMETER'; PROFILE SL OPES
STARIfL ITY I(o=UP, -DOWNL SCALING PARAMETERS PARTIAL DERIVATIVES (nndNCR.,WITH HEIGHT)

CRAD.RICHARDSON N(JMRER MOMENTUM FLUX FRICTION VELOCITY GENERAL EORM:DN/D7;) GENERAL FORM: 'N'SLOPE=
ILStaDb, -Unsts-2lc( (Nt/c?) (MHeters/sec) I INI-NL)I/ILn Z I /21 Z 1(LMZI-PSIY(LX7?-PSILI/

O 63 AT CMH -7.6SF-U, 2.5EIE-XI Z(7 )1 L/21 INI-N?(I

L.EMETAIC MEAN HEIGHT H((MIT)ITT FLUX SCAL INMG SPEC.HUMS. N-W IND SPEED IN/sec) NnWIND S PEED (H/son)(Meter) IMH=IZ jo/12(I/2 (Eq/ sec m2?I (EKIg)q ZHEIGHT (Mete rs) 7-HEIGHT IN) VestAoos
02.99 -3.85E-05 I.?60E-04 DUO/Plo= 7.49PE1-02 P I PSI I

U S S LOPE = IE6XI
2/L AT GMH LAY HE AT FL(IT

O06 (Watts/c?) SCALING )POT. TEMP. N-SPEC.HUMIDITY 1Kg/Kg) N SEC.HUMIDITT 1Kg/K(g)

AiD 01 ZRjn GHEIGHT (Meters) Z= "FIGHT (M) Vert.Amo.
7/L AT 10 METERS 4.ISIE-I? DON/DZc 3 .1ISF-IS PSI-PSI?
0 .09 0 (ENSHEAT Ff )10 SN SLOPE~ 4.? 9F 03

( Wa.tts/n?)
LLAT 71 -1.28E 0I ROUGHNESS LENGTH N:POT.TEMP7.(KI.-)oo NzPOT.TEMP.(RCwcoeL
0.044 (Mot.r-l 2-HEIGHT -MeTrs 7-YEIGHT (ML VertAso

SETY AND SOLAR HEAT FLUX 4.027E-115 DPI/DZn 1.04C-02 PSI-P SIL
Z/L AT Z2 (Watts/A2) ElK SLVP T.3UE SI
SIR?8 -2.93E 02

DRAG COEF. AT I0 METERS N-LnTEMP.STRUC.tk.M-2/3)
KUNIN-URuRHTV LENGTH TOTA. HEAT RUDDET ELUXS YlLicecsooelessL 7-HEIGH I (M) Ver Rot"s
(M.teor s) IW ,ts/t?L 7.2S2F-04 P01-NONE
1. 107E 02 -4.0IE 02 CT2 RLOP ENO DATA

PSll AT 71_ -0 .772255 ROWEN RATIO
P' 11 AT 2?' -I.367179 Lno Untt)

P'SI?2 AT I1 -11435.,7 1.1 35
PSI? AT 7,=-.530

G, GNERAL CONSTANTS: MI SCELLANEOS

VO N KARMAN GRAVITATION PROFII.E PROFTL.IE RU) R BULK
CONSTANT ACCELERATION TUR.PRANDTL TUR.XCHMTIDT SEN HEAT MO ISTURE 

AIR DENSITY(No onot') 19/se.c 2) NUMBRER N UMBER TRANTLECIEF. TRANRE.COEF. (Kg/cl )
0.4 9 .795 9 0 .74 0.74 0.92F-03 l.32E-13 I.22

HILINERNE NOTE)i: AIR SPECIFIC HEAT

IITal ./RgINOND.93E 05c /qK..

o CONTINUD ON NE--PAGE-30



RUN NUMBER: 7905051630 MAR INE SURFACE' LAYER PRINTSDATE: It JUN (90
START TIME: 16:46: I P~iT NRL MICRI3METKUROLOOT DATA SAMPLING RATE (ALL.CHANINLL-S) 6/Min
START DATE: 5 May 17'9 (DAY 125) SAN NICOLAS ISLAND, CAI DATA AVERAGINC PERIO:3 Mn

" ESTIMATED MICROMETEOROLOGICAL PARAMETERS AT TFN METERS:

AIR TEMP. WIND SPEED DEW POINT TEMPISTRUC B ARPIRES. BULK WF TEMP AIR-AT TEMP POT-W TEM VIP-WI TEMP V.POT-nT TEMP
(Celsius) (Heterlsec (Celsius)I )Ke.nxM-2/3 ( (HillhtIi (Celsius) (Ocivmn) (Kel viLn) (KelIvin) (K elvIn
14.139 9.57 10. 54 NO DATA 1013.63 13.539 0.604 ( 7 02 1,.975 2.073

HEIGHT POT.TEMP. VIR.TFMP. V.U T.TMP, AIS.HUMIS. REL. HUMID. SPEC.HUMID. VAP.PRES. S.VAP.PRES. REF.INDEX
(Me ter s) (Cel. ss (Cel s Iu S) (Celsius) (Kg/it3( (Per cent (Kg/Kg) (M Illiluar s) )Milltb ar s) (Kel .uxM-2/3)
1 0.0a0 (4.2 37 15.510 Is5.608 9.599E-03 78.91 7.E46E-03 12.727 1 6.1 28 NO DATA

* BULK AERODYNAMIC CALCULATIONS BASED ON ABOVE ESTIMATED VALUES AT TEN METERS (ERIENE Er AL,1975(:

INFERRED ELUX PARAMETERS INFERRED INFERRED MEAN VERT ICAL

S TABILITY I(v=Up,--DOWN) SCALING PARAMETERS VELOC IT Y COVARIANCE MISCELLANEOUS

GRAD.RICHARDSON NUMBER MOMENTUM FLUX FRICTION VELOCITY WITH LONG1. VELOCITY AIR DENSITY
(v-Stable, -Unstabl "T ( Nt/nm2) (Met erS/ sec) (Me te.r2/s-c2 (KglIe3)
0 .013 A T 044 -1.41KE-Il, 3.401tE-lI -1 O156- aI 1.2 233

GE OMETRIC MEAN HEIGHT HUMIDIY ELUX SCALING SPEC.HUMID. WITH ABS. HUJMIDITY AIR SPECIFIC HEAl
(Meter) GMH-(ZIn72(/2 (Kg/sec it2) (Eq/Kg) (Met er' Kga/ sec n3) (Ilc a/g E.K9el1.)
12.99 2.71E-O5 -6.487F7-05 2. 6 9 TE -1 52.41 YE 02

Z/L AT GMH LAYNHFAT FLUX SCA( INC POT.TEMP. W ITH" POTTENPERAIUAE WATER LAY.HEAT VAR.
01 0(9 (Wa. ts/1"2(E (Kel.in) (meter Kel./sec) ( I ral-/ g)

6.66E SI I1.2 3RE-02 -4.182E-03 S .8932E 85
il L AT 10 METERS

.0 15 SENN.EAT FLUX ROUGHNESS LENGTH VAP.PRES.AT WT LEVEL
(Watts/M2( (Meter

5
) (M.I ihar

MONIN-OBUONOV LENGTH -SlOE 00 1.264E-04 15.525
(MetesI
6.895K(12 SOT AND SOLAR HEAT FLUX DRAG COFAT 10 METERS ADS.HUMIOD.AT WI LEVEL

(Watits /it?) (1)i...eS"vn.e.. (Ogltt3)
-2.93K 12 l.262E-03 I.173E-1I

TOTAL HE AT BUDGET EL((S BAR FOES.AT WE LEVEL
(Waitt/M2) (Millibar)
-2.32E U? 1014.8 3

BOWERN RATIO
(Mn un itty)
-0.078

*ML-ASUREMENT ERROR ANALYSIS OF PARAMETERS LISTED IN PERCENT MEAN EREOR AS COMPUTED EROM CONSTITUENT MEASUREMENT ACCLJKAC0ES.
TOP ROW ARK PROFILE ERROR VALUES AND BOTTOM ROW ARE P(J(K AEROISNAMIC ERROR VALUES. ALL VALUES ARE_ APPROXIMATE AD AEnr

DRAD.RICH. Z/L MOMENTUM LATHMEAT SEN.HEAT SKV 885A. TOTAL HEAT BOWER FRICTION SOL.SEEC SCL.POT. ROUGH. DRAG

No AT OGR AT I:M PLUS FLUX FLUX FLUUT FLU X RATIO0 VEL OC ITIY HUMIDITY TEMP. LENGTH COLF.

90% 147 lo5t 93% 73% 5Z 22% 165% 515 40X 26Z 73% 105%

178% 201% 46% 47% 129% 5% To% 176% 23% 70% 152% 43% 40%

*CONTINUED BELOW

RUN NUMBER: 7905051630 MARINE SURFACE LATER PRINT DAYU 1 JUN 1910
D7YAR T TIMHE: 16:46: 0 POT NRL M IC ROMETE(TROLOGI DA TA CAMP LING K 4lE ( ALL CHANNELS), h/Sin
START DATE: 5 May 1979 (DAY 125) SAN NICOLAS ISLAND, CAL DATA AVERAG ING PER 1O D 30 Min

iCOMPOSITE PROFILE AND BUlK AERODYNAM IC DERIVkD PARAMETER VALU E WEIGHTED AS A EUNCTION OF THE APOUF RESPECTIVE MEAYtUREMFNT ERRORS
WITH THE LOWER LIMIT OF THE C ORRESPONDING MEASUNEMENI U NC EaTAINIV INDICATED I)1N II

ELUX PARAMETERS

----STABIL ITO ---- n--.-UP:-DOWN) SCALING PARAMETERS

ORAD.;RICNARDOO NUMBER MOMENTUM FLUX FRICTION VELOCITY

.. 41b"10.021 AT OMH -1.2 2KE-l (t6.IE-021 .2KR]6I-2

GEOMETRIC MEAN HEIGHT HUMIDITY FLUX SCALING SPEC.NUMID.
(Meter,) GMH-(21e2(I/ (Kg /sec mn) (Kg /Kg )
12. 99 5..1Kl I.E-IbI 5. 644K-IS T3.OE-lS(

Z/L AT DM4 LATHMEAT FLUX SCA).ING POT.TEME.
075 (0.021 )W t/2) (Kelvn

l2E II l210EnTII 3 .807K-U? 12.IE-021
ilL AT 10 METERS
0.058 [0.021 SEHEAT FLUX ROUGHNESS LENGTH

(Wats/11?) (Metes
ONI-OBUKNOV LENGTH -1.011 at IJIOEv 9.43 I 1(.0E-051

1.728E 0? SKI AND SOLAR HEAT FLUn DR0AG COEF AT 10 ME TEES
(Watts /J) ("t'rt, )
-2.,93K 02 (2.OE+111l I 114t-03 14.UE-U4)

TOTAL MEAT b((DSKT FLUX
(Watts/c?
-?.BIC 02 (lIE 'I()

ROVER RATIO

01032 (0I

*DIPEERENCE BETWEEN THE PROFILE AMD BULK AERODY NAM IC DERIVED PARAMFIER VALUES AS LOMPUliD VIA (HE SIAN DART, DEVIAtION FPROt EITHER TH)
ABOVE WEIGHTED COMPOSITE VALUE OR MEASUREMENT )NCERTAIRTY VALUE (WHICH EVER ABCO)XTE VALUE IS ( AREA R) A8(I VALUES A RE
LI STED I N PERCENT DIFFERENCE AND ARE cr

OR AD RICH. AZ/to MOMENTUM LAINEFAT SER.HEAT SRY RAD. TOTA) HEAT BOWER FRICTION NG) SPEC Sri POE , POI'GH DRAG
140.AT GMH AT IG ELtUI PLX FUxFLUX FIX LLS UX RATIO VE LOfIT1Y HVN(DITXV TEMP I(ENGIN I(ltEF

572 662 29% 475% 39Z IS 32% 1315 119% (75% 4RS 479 r

£1its or DATA now 307



MARINE OUR'FACE LAYER MICRUMETEOBOLOGICAL EXPERIMENT

ANAVALMRESEARCH LABORATORY

ATMOSPHERIC PHYSICS BRANCHMARIN4E ATHOPEI RESEARCH STATION
SNPIOLAS I51LAND, CALIFORNIA

. . . . MICAOMETEOROIYJGICAL DATA . . 0

HUN NUMBER ?90551740 PRINT DATE: 00U 190
STAR I IME: 17:16;20 P';Y DATA SAMPLING RATEU(ALL CHANNELS): 6/Mon
LAD IME: 17:46:30 PST DAT A A VERAGING PERIOD : 3 o(.TARI DATE: 5 May 1979 (DAY 15) NOMENCLATURE: TwUPPER L:EVEL, LOWER LEVEL

AN-U C CHARNO! RAW DATA (AVERAGF USC):

a001 0-00 o2 NoS N,04 No .05 "O.06 N..17 No.08 N.09

' T..RF. TE'MP.SORUC. I TFPSTRUC.S DEW POIRTI DWPIT WNOSPEEDI ItND SPEEDS BLARPRIES.? SKY RAD. WIND DIR.4
LL'. 5.1 1.0 .33 5.237 5750 .502 4.136 .945

5, I N.01t No.12 No., 3 No .14 No.0'5 Mo.16 No.07
ITE Wk TYE AC FRLSUFNI-T AC U, TAGE MANUAL FLAX ZERO REF. SPARE A SAE b UOLT.REF.D

(it 3.050o 2.5P4 0.001 1.0 0.000 0R001 6.205

DIGITAL. CHANNEL RAW DATA (AVERAGE): ESCARPMENT DATA, FIELD CALIBRATION AND WORD SPEED ESCARPMENT CORRECTIONS:

Io. No*:' UPWIND NEAR UPWIND LAND DPIECA. DE?ECAL WIBECAL (JOTEL W521C
AIR TEMP .0 AIR TEMP .2 HEIGHT/LENGTH PATH(MelersT (Volts) (Volts) (Volts) (Coeff. I (CoevE.
14)) 140444 £4,21 040608 0.157 07 -0.00 9 0. 000 0.00 0 0.9,93 D.9519

oST!ITEI HOUSEXFEPONG PARAMETERS TRANSLATED INTO ENGINEERING UNITS:

MArNUAL kLAG ERROR COUNT DAT A BASE VTTLT.REE.DFV VOLT.REE.DEV ZERO Rn: .0EV AC VOLTEFLUX AC EREQ.ELUS AC VOLTAGE AC FREQUENCY
(No. Sc a. (No.scao.5) (Nosc...sI ATN..),RUVI B-(N..UISVY (No.OOS00V( (No.)5VI INoaTOHo( (VAC)I (Ho)

a IS00 0 0 a I 0 1015.2 59,.85

o GESERVED MSC9UMETEORO( OGICA. PARAMETERS ( INCLUDING THE ABOVE CAL. AND ESCARPMENT CORRECTIONS) TRANSLATED INTO ENGINEERING UNITS:

AIR TEMP.! WIND SPEEDI DEW POINTL TENP.STRUC.I WIND DIR. BAR.PRES.I SKY RAD. B'tO UT TEMP MEAN ARTM
(Celsoos) (Meter/ secL (C.eIsoos) (ke.o.M-2/3) (Deg.Troe( (Millibar) (Watt/oS( (CelsoonT ORoon
14.045 10.08 00.52, NO DATA 300.5 1002.40 E10 05 3.500 5R.213)

AIR TEMP.? WIND SPEED? DEW POINTS TEMP.OTRUC.2 T IDE TABLE BAR.PNES.S

(Cl "s ieter/ _c) I C els Ius)I (KeI:.M-2/3) (Moet MSLI (Millobar)
14.061 11.33 00.09 NO DATA 0.37 t1)3.5 0

o A) CU)AE 830MICEiTMETEnOLOGICAL PARAMETERS:

HEIGHT, ZT POT.TFMP.0 U20,TFMP.I V.POT.TEMP.I AT'S.HUMID.0 REL.HUMID. SPEC.HUMID.1 VAP.PREST S.VAP.*PRES.I REF.INDEX I
tVlco (Cesius) (Cel Isut (Celsiu s ) (Kq/3) ( Percen") (Eq/kg) I(Mi llibor) (Mo liboar) (ReI.oN -2/3;.0.3s 14.224 05.500 05.600 1.024E-(02 534.76 8.375'E-03 23.569 06.000a NO DATA

HEIH,/ POTTERY.? VOR.TEHP.S V.POT,TRMB.? ABO.HUMID.? REL.HUM1D.S SPEC.HUMIDS VAP.PRES.? S.VP.PEES.2 RIEF.IROEX 2
(Meters) (('.pso( (CeUou (Celsius) Is. IKq/n.31 (Pe. ceoY( (Eg/ qI (Millubar ' Mollobar) (Eel.oM-2/3)
9.720 041 15.464 TS54 9.535E13 00.22 D.036E-03 13.030 0604 HO DATA

*CONTINUED BELOW

PRINT DATE: 11 JUN 190
RUN nUMBER: /9050517 00 MARINE SU(RFACE LATER DATA SAMPLING RATE (ALL CHANNELS): 6/Mit
START TIME: 07:06:21 P8T NRL MICROMETEONOLOGY DATA AVERAGING PRO:3 ~
S TART SATE: S Hay 1979 (DAY 129) SAN NICOLAS ISLAND, CAL NOMENCLATURE: 1-UPPER LEVEL, 5(O0WER LEVEL

oPROFILE CALCU ATTONS BASED ON ABOVE OBSERVED AND CALCULATED VAIUES (BUSINGER,0975):

FLUX PARAMETERS PROFILE SLOPES

STOIl) OTY I . UY,--DOIWR OCA(.TNG PARAMETERS PARTTAL DERIVATIVES (-IRMCR.WIT H HEIGHT)

TRAD.R(CHARDSON NUMBER MOMENTUM FLUX FRICTION VELOCITY GENERAL FORM:DR/DZ= GENERAL F ORM: 'NI SLOP E
(s-_Stable,--Unsal.e (Nt/MS( (Mlelstc IO[NI-R211/T~n(10/ZS(. 0( Lnz I- PSI)(LsnZX-PsI)I/
0.040 AT GMH -1.30E-0 J0276F-0 I2Tn2)1/S(IN

TuFOMETRIC MEAN HEIGHT HUMIDITY FLUX SCALING SPEC.HURD. N=WIND SPEED (N/sec) R=WIRDSPEED (M/sec(
(meter) CMHO(20075)11 (Eq/sec .2) (Eq/Eg) ZoHEIGHT (Meters) Z OHE IGHT (M) Vert.Axos
02.99 -7.4E-I I.RA2E4 DWS/DZ 8.30E-S P091

WI SLOPE= 1.21E 0I
7/L AT GMH LAT.HEAT ELUXS
1,.a66 1(Watts/,2) SCALINOG POT. TEMP. N:SPECHUMIBITT (Eq/EgO N=SPEC.HUMIDOTT (Eq/RoT

-1.96E 02 (Reloonl Z HEIGHT (Me ters) 2 -HEIGHT (M) Vest Noos
2/ AT 00 MEYERS t4.RE-02 DSM/D2 3.A2-R P91S 12
0 05 1 SEN.HEAT FEI'OX SMT SLOPE- 2.87E 03

(Watts/M?)
//L AT 21 -I1.63E 00 ROUGHNESS LENGTH N:POTTEMP,.(Eeloon() NYOT.TEMP.(Eelooot(0.671 (MteS Z HEIGiHT (Mters) Z-HEGHT (MO Ver Ai

SY ANT: SOLAR HFAT FLUX 1.ITAE-04 DPT/DZO 8.19E-03 P1P512
X/L AT Z2 TWatts"2S) PIRK SL OPEm I.T4E TT
10047 -lA.IR 0 2

DRAG CE.AT 10 METERS NtOnTEM Y.STRUC.(VxM-21/3(
MNIN-OBURHOV LENGTH TOTAL HEAT BUGE PU (Dsno l...) 2H I (MI Ves'Y4cos(Me"ters) (Watts/tS) 1.0326-03 PSI-NOME
1.969E 02 -3.63E 02 CT? SLOPE-NO DATA

PS01 AT 20 s-0.4379R9 B-OWER RATIO

BST AT;' :-0.2019591 1to unols)
A,0 AT 11 -0.59077 0.080
ROT? AT 7?. -0. 296745

oCENERAL C(TNXTANTS: MISCELLANFOOS

VON EARMAR GRAVITATION PROFILE PRUETIE BULR BTULR
(TONSY ANT ACFFRFA TION UpN. PRANI( T UR.,SCHNI1D)T SEN MEAT MOISTURE AIR DENSITY

Nt:lt( (/e ?( NUMBER NUMBER TRANS.CTEF. TRANSE.COEF. (Kg/. '3)
0.4 9.795 X.7 0.74 0.92F-03 1.32E-03b 0.2 27

* (IRERNO NOlc'i: AIR SPECIFIC HEAT
RUN) (IlIcal ./Rqg Eel.

T.4177E IS

WATER LAT.HEAT VAP.

Il 17a ./Kg)5.R9b7E 05

CnmrEINUED ON NEXT PAGE 308



kUN NUMPER: 7905051700 MARINE SURFACE LAYER PRINT DATE: I1 JUN 1960
TRI IIM: (74:t20 P'i7 NRL MICROMETEOROLOGY DATA SAMPLING RATE (ALL CHANNELS); 'Min
I(ART DAIE. 5 May 199Y (DAY IT.S) SAN NICOIAS IS AND, CAL DATA AVERAGING PERIOD: 30 MI

k ';I AILb M(:kf)MFI)ROL0GICAL PARAMETERS AT TEN METERS;

AiR TIMP. WiND SPIF DFW POINT TMP,.STRUC. BARPRE5. BULK wr TEMP AIR-WT TEMP POT-WT TEMP VIR-WT TEMP V.POT-WT TEMP
(W,(tus, (l.eter/err) (('elsiu%( (Kel,sM-2/3) (Mulldbar) (Celsius) (Kelvin) (Kelvin) (Kevin) (Kelvin)

14.05y 10.42 10.97 NO DATA 1013.40 13.500 0.558 0.56 1.969 2,067

1>4,11 ('UI.TEMP. SIR.TDMP. V.POT.TFMP. ANS.IHUMID. RELHUMID. TPECHUMID. VAP.PRES. S.VAP.PRES. REE.DNOEX

(Meer. (('e sIvs (Celus) (Cesinus) (Kg/n3( (Percent) (Kg/Kg ) (M'lllbars) (MiIOlbars) (IRX.xM-2/3
(0.( 14.1,7 10.469 15567 9.879E-03 81.64 0.076E-03 13,095 16.040 NO DATA

UIK ARUDYNAI(C CAiCUIATIONS BASED ON ABOVE ESTIMATED VALUES AT TEN METERS (FRIEHE ET AL,2978)

INE RRED FLUX PARAMFTERS INFERRED INFERRED MEAN VERTICAL
STABILITY (=UP,- DOWN) SCALING PARAMFTERS VELOCITY COVARIANCE MISCELLANEOUS

IRAD.RICHARDSON NUMYBER MOMENTUM FLUX FRICTION VELOCITY WITH LONG. VELOCITY AIR DENSITY
('IStA "e)-U,sta9l. (Nt/e1) (Meers/nec) (Merer?"Sc) (Kq/..

0.O0 A) 0MH -1.75E-0l 3.783E-01 -1.431-O1 1.2232

fIONETRIC MEAN HEIGHT HUMIDITY FLUX SCALING SPECHUMID. WITH ABS. HUMIDITY AIR SPECIFIC HEAT
(Meter) GMH=Q(I*Z2)l/2 (Eq/sc -2) (Kq/XR) (Meer Kq/set m3) (ITcl./9 Kel,)
12.99 2.51 E-05 -5.432E-05 2.514E-05 2..4174E ID

ZiI AT GMH LATHEAT FLUX SCALING POTTEMP. WITH POT.TEMPERATURE WATER LAT.HEAT yAP,
0.014 (Watts/M2) (Kelvn) (Met r Kel./ec) (ITca./KEq

6.2GE 01 1.135E-02 -4.294E-03 5.8936E as
I/L AT 10 METERS
((. D 1fN.HEAT FLUX ROUGHNESS LENGTH VAP.pRESAT WT LEVEL

(W atit%/M2) (meter') (Sollib-r
MONINOBUKHUV LENGTH -5.32E 00 1.843E-04 15.487
(Meters(

9.244E 0.' SKY AND SOLAR HEAT FLUX DRAG COEFAT 10 METERS ARS.HUMID.AT WT LEVEL
(Wa.ts/. )I (Diten stonle) (K5/0S)
-1AIE 02 I.318E-a3 1.171E-02

TOTAL HEAT BUDGET FLIX BAR.PRE0. AT WT LEVEL
(Watts/c?) (Mill.bar)
1,24E 02 1014.60

B11WEN RATI
(no unutc)
-1,086

MEAVUREMENT ERROR ANALYSIS OF PARAMFTERS LISTED IN PERCENT MEAN ERROR AS COMPUTED FROM CONSTITUENT MEASUREMENT ACCURACIES.

TOP NOW ARE PROFILE FRRUR VALUES AND BOT10M RUW ARE BULK AERODYNAMIC ERROR VALUES. ALL VALUES ARE APPROXIMATE AND ARE "r-;:

GRAD.RICH. Z/L RYMENTUM LATHEAT SEN.HEAT SKY RAB. TOTAL HEAT BOWEN FRICTION SOL.IPEC SCL.POT. ROUGH. DRAG

NO.AT CHH AT 1M FLIUX FLUX FLUX FLUX FLUX RATIO VELOCITY HUMIDITY TEMP. LENGTH COEF.

91% 1250 967 581 68% 5% 39% 149% 49% 32% 19% 69% 96%

182% ?96% 46% 50% 134% 5% 13% 184X 23% 73% 157% 43% 40%

* CONTINUED BELOW

RUN NUMBER: 750517 MARINE SURFACE LAYER PRINT DATE: II JUN 1950
START TIMtE; 17:16:20 PS;T NRL MICROMETEOROLOGY DATA SAMPLING RATE (ALL CHANNELS): 6/Min

START DATE: 5 May 1979 (DAY 125) SAN NICOLAS ISLAND, CA) DATA AVERAGING PERIOD; 30 Mit

* CO MP0;ITE PROFEE AND BUIK AERnDYNAMIC DERIVED PARAMETER VALUE WEIGHTED AS A FUNCTION OF THE ABOVE RESPECTIVE MEASUREMENT ERRORS
WITH THE LOWER LIMIT OF THE CORRESPONDING MEASUREMENT UNCERTAINTY INDICATED IN I ]I

FLUX PARAMETERS
STAIIIT I (=UP,-DOWN) SCALING PARAMETERS

CIVAD.RI:HARDSON NUMBFR MOMFNTUM FLUX FRICTION VELOCITY
(t-Stabl,- llnstab I) (Nt/M2) (Meters/Sec)
1 1 30 10 DI AT CMH -1.61E-Il 16.OE-021 3.621F-01 16.E-021

r;L(MEIRIC MEAN HEIGHT HUMIDITY FLUX SCALING SPECHUMID.,
(Meter, ) GH(Zt.2)1/2 (Kq/sec M2) (Kq/Kg)
12.99 -I3E-TO iSTE-0M 1.144F-04 [3.DE-051

Z/L AT GH LAT ,HIAT FLUX SCALING POTTEMP.
9,046 10,).J (Wat ts/cl) (KeIwn

-3,28F 01 12,0F.011 3,712E-02 2.OE-021
I/L AT 10 METERS
0.035 1.02) SEN.HkAT FLUX ROUGHNESS LENGTH

MONIN-OBUKHOV LENGTH -lbE 01 (3.DEnOIT 1.560E-04 16.0-051
(Meters)
2,52)E D? SKY AND SOLAR HIAT FLUX DRAG COEF.AT II METERS

(Watts/M2) (Meters)
-1.81E 0 (?.OEcO I i,23'v.-cs 14.0E-041

IOTAL ((AT t)DGET FLUX
(Watts/n?)

1.90F 13 13.4F 011

BOWEN RATIO
(no units)
0 010 (0,081

ftTFEREN$ I ETWIEN THE PRnf1LF AND BULK AERUDYNAMIC DERIVED PARAMETER VALUES AS COMPUTED VIA THE STANDARD DEVIATION FROM EITHER THE
' WP I."'ED 'r)UMPEUSITL VALIE (IN MFASURFMNT INCRTAIN)Y VALUE (WHICH FVFR ABSOLUTE VALUE IS LARGER). ALL VALUES ARE

I VTED IN PERTFNT DIFFIRENCE AND ARE "*or- .

(.RAP RIcH 7/1 MOM)N)(M (AT.HEAT SENHEAT SKY RAD. TOTAL HEAT ROSEN FRICTION SCLSPEC STL,POT. ROUGH. DRAG

Nil AT t.MH AT IM F) (I K F Et OX F LOX FLUX RATIO VELOC ITY HUMIDITY TEMP. LENGITH COEF.

jE 59% 3Ht 192 46% 00 76% 109% 7X 114% 49% 24% 13

E [ND OF DATA RIN 309



MARINE SURFACE LAVER MICROMFTETROLDI.ICA EXPETYIMIeo

NAV.'l RE ST ARl Ph ICW AI.IIAI,

-AT ST HYS LWIC! RANCHI'lI O

SAMNI CO, A", IS:t AlNn C AL I 0RNIA

M MICROMEI kULI LJGCPt GAlA

RUN NUMBER: 7905051730 PRINT iTAr:l iiJUN 198L,

START TInE: 17:46:40 PrT lAT 1~l lol Wfe At~ "AN I~' M!
END TIMHE 18:16 :51 P31 DATA AVERAIIN PERIOD 1 E Mjn
S:TART DATE 5 Hdy 1979 (DAY 129) NUMENCLAIUR[ I-UPR LIEY I tWk I LUEL

* ANALOG CHARNEL RAW DATA (AVERAGEF VD>:

ARID No-01 No oL4RnU N'.0 NO.0 No "INo5 No L
STH T.RPF.A YEMP.STRUC, I TEMP.STRILC. DIR POIN I DE POINT? RIND SPIED) WIND 'P Il E , AR PAYS 2 R AT LIN D DIR .

6.2 05 0.001f 0.001f 5 .46 5 o .3o/ 11.08,1 -1 R1S 4 SALi DRbUE 4 412

No 10 No. 11 No.12 N-.13 N., 1 4 No.15 r N4,16A N. IS
BULK WI TEMP AC FREQUENCY AC VOLTA GE MANOR'I FLAG ZERO HEY SEARE A ,,-PEt VO I-1 R! r.
3.7803 3 .867 2.5 19 jL1 U .1 5 f 0 91 a: I ,jJI 1 01

" DIGITAL CHANEL RAW DATA IAVE:RAGPYI ESCANYMERT DATA, ETL1_D LA!ITAIATION AN) WIN" ' 1 P11 ESLARPNLN) C06RELJIONS1
Nit.1 NY. SPRINTD NER LIPRINDIT ANIT D1) LAL [,: FL WI El LAI WS,
AIR TEMP.I AIR EEMP.2 HFICH)/LERCTH PATHM et e _ VYN (,i- Lye YI :L,.IC L-Y
1411 138562 1421 1354950 0.125 6.4 0.D09 I. U. . IiS L,.2,

o SYSTEM REIVSEREFEPINC PARAMETERS TRANSLATED INTO ERLINEERINE UNITS:

MANUAL P ING ERROR COUNT DATA BASE VOLT .REE.DTIP.) VU, I ATE- ) fF81 REP . IEV AL U S % T.LOR A( THES FiRU Ac Ak,.IAri. ALt FEES,. NL
INo.scaepY (NYNRANSI INYSFOON) AL().121155L B(No FUSCOLV (No.L.E25 (N LSY: (RNc.oH SAIL ,oL

00 1O S T U IL a 15 -.9087

ot OBSERVED MICRUMETEORO' OGICAL PARAMETERS I INCLUDING THE ABOVE CAL. AND ESCARPMENT CVSAkECT IONS) TRANSLATED IRIS ENCIN) FAINt, UNITS:

AIR TEPP.I WIND SPEELDI DEW PUINII TEMP.STRUC.1 WIND S)IR . B IAR.PRESI,, O9R A80 I), UL WT T)YYP Mi AS AlIR IEMP

(C NONRAR) IRM er/neo) I Cl-s KGI N I .oM-2/3L Ge
3
~ Tro . <MoI oiarI (WoY/ 2, LLHI~o N: IIIIe

13.856 1 1.31 1 2 .T? N 1 DATA 2,96.6 1 12 .3A1 -H 37LEu SI s. 435 AW 3,

AIR TEHP.2 WIND SP EED? DEW ETINI? TEMP STOOL 21 TIDE. TABLE TAR PALS.?

ostN (MetYrp/ seL_ )IC el os ) T KeSI MR-2/ 3L LeIt, MDLI LMI I ,SbrL
(13895 10.73 11.31 No DA TA 0 3 9 I11.41

oCALCULATED PYCROHETIDOGLDCICAL PARAMETERS:

HEIGHT, 01 POT,.CEMP .I VTR.TERP .T V.PTTERPT ARS.RUMID.1 REA R)IMID.I SPEt.HLMIII I )AY.POES.1 SOVAPPFEES I REF .I NDL I,
)~rNI I(eloo, (Cl3, eltn Y ) (Peppr, )Oq/TqL mLll br m ITa K ,EI',m2

18.35 ;4.036 15.2173 10.553 1.YA 2 E_12 880.90 0.691F_-03 14071 15.84 0 D'AlA

REICRI, 00 POTTEIMP.? VIR,TFRP.O OPIOT.TEMP ARLL.HLOTD.O REL HUJMID). .2)PEC.LIOID 2 VopEE.:' ; S VAP PALS; .2 OLE INlTII
(meTerN )CelsoooI ICPOloRN LCeI-ooI IRTYMY, IPPer4cH 0I i/KS: ~lb~,161, ~o El.0?)

9.2 03.?R5 5.337 15.4,7 IDIEO 2 44 26F A I3 1S ICDV 'I A

o CONTINUED BELOW

PRINT DATE: IL1 JUN 19OL
RUN NAPYBER; 7905051730 MARINE TURFACE LAYER DAT A GA.,PLING RATE LULL I HANRE[ 1TL -MoI
START TIME~ 17:46:40 PIT RE MIECRORETILR OCT DATA, AVERACGIRG PERIITT 3D Mo,
START DATE: 9Ma 19ly79 (DAY 1715) SAN NICOLAS 191 END, CAL Y00IN C I ATIURE : I -L'PPYR LYT EL , 2zLLLWER I DUEL

" PROFILE CATGUtRTIORS FBASCO ON ABOVE OBSERVED AND CAl COLATED VALUES I(USINCEM,1173L:

FLELX PARAMETERSe PR') IE St I lE

STABII ITO Lo-UP,-=DO1WtN SCA INC PARARETERS PARTIA DERIVATIVES LoTNCR.WITH HFIlL.f

T.-RAD.RICHARDSON NUNHEM MORENTLIM P100 FRICTION VELOCT IFOERAL FORM TNT>Z AIVEAL F CORM N5.ITPE-

l-S ;able,--Us hol (NY/MO) )MelerN/s~e)C yNr ; I I ZI NI -N I .1, I/ Z. I Dol -P51- ()1o22-Pi LI
0.04S AT CR4 -7.591-0 2 .4 91E -TI I~'2I2 NI-N?.

GEOMETRIC MEAN HEIGHT HUMID Ht fiUO SCALING OPICYLURD N WIND S;PIES Mo, , N-WIND) PEEl (M19)0
(MIer CMH-YZTO72IT/1 lOoc MO) TM 4 ;>HLIIT- IHto ?HIUHL Ml Sc- A-I
12.99 -6HOSE-T1% 2. 240C -0D4 !DZ eS b T-U?' "51,9I

AS, SLOPE,- 1 A T IT

//L At CR8 LAT ,HEAT FLUL
0076e Iat /m2Y SCA) INC POT. TEMP. N ST IIDT IR L NPI HUMIDITY (Kg/kg)

-I eV oo(Ke o)-IlGT 'lPYN OHI IGH I , IVY A.N
I/L AT 10 METERS 2.673E-02 DOMLI! A 7/F -1, PSI,
Z0.059i GENHEAT F111 0I LO '7 PE 2 ATE 03

0 
F I Wa YIN / mTI

ZLE AT 21 -8.25E DI0 POUGHNESS LENGTH N PO0T TEM oe lnoL N-POT TEM POLI'
107 IM YI-) I YH, I(-YT IHC N HJE I .. lH MI V.,, A.-N

SKY AND SOLA' HEAT ELUR 3.P
9

L-05 DET;DZ- 03 ;p "'3 P9PI
2/I. AT Z2 (W. , TVe12) PIE 11, 1:Opt 2 I.E 01
0.054 -8.371 TI

DRAG 10FF. AT 10 MI (CR9 -'LeTTMY STIRUE 12,11
MONIN-OB4UXHOV I ENGIR TOTAL HEAT DODGE I LLI T t )IoNN~Rlo I .V10 MI01 A.,

liTRSE 02 -2.611 TO ;(I,' SLOPC -NO DATA

Psll AT CT, -50271O16 BOWER RATIO
PS1I AT Z2 -. 2517.7 tn. -N1,..I
PS lO AT Z I- -0.67850 1 0. 04 9
P SlO AT 00 a 3 -TONTIS

" GENERAL CONSTANTS: I !VILLANTOIUS

VON KARMAN GRAVITATTON PROFILE PROF PUI I ~ K BULK
COnNSTANT ACCELERATION TUR PRARDIL T qOH T YIN HEA MITUR AIR DINSTTY
(No -0,l)I 14i/loc 2) NILMBER NUMBEFR TRARSF.TI)EE. TRANSE COlE RT3-.Il.4 9 .79S9 0.74 0.74 T.9?103 I .32l D3 I 2211

o GENERAL NOT$ i: HA OP., 1ln: If L.AT
NONE ' 1iTloI /R tplI

'4 111 TZ

WATTO L AYI" HAT A

V11,11 14-

* COINTINUED IN RIOT PACE 310



RUN NUMBER: 7905051730 MARINE SURFACEF LAYER PRINT DATE;: IJN1K
ST ART TlIME 17:46:41 PLTi NRL MI CROMETEL)ROLOGT DATA SAMPLING RATE (ALL CHANNELIS). b/MU)n

START DATE: 5 Ray 1979 (DAY 125) SAN NICOLAS ISLAND, CAL DATA AVERAGING PERIODi 30 M-n

ESTIMATES MI.RLIMETFORSLOGICAL PARAjIETERS AT TEN METERS:

AIR TEMP. WINDOSPEED DEW POINT IMP TRUC.) RAR.PRES. BULK WT TEMP AIR-Wr TEMP POT-WI TEMP VIK-WI TEMP YVPO-WT TEMP

l(e3. us)I (Xetrsc (T1-;)~ ./3) bMli~r ICelsiu ) (Kelvi n) ilvin( (Sum (Klgan)
13.890 lMIT 11.40 NO DATA 113.?13.; IS435 0,455 0 55 3 1 .90 of,.004

HEIGHT POTlTEMP. VIR.TEMP. V POTIE"'. AKS.HUMID. REL.HIIMID. SPEC.H()MID. TAP.PRES. S.VAP.PRES. REP.INDETX

Mers (Csa) (CelIus) (Cl.s I)roIq., /s3 ) 1(Pe.-t (Sq/Kg) I IM 11,bar S) IM 1 ,l t*rs) I)KevI-M-2/31

t0.0 1 3.988 15.341 15.4$9 B.1E1 94 95 8.3014 E-53 13.476 T5.R 64 NO DATA

RU) K AERODYNAMIC CALCULATIONS RAYED ON ABOVE ESTIMATED VALUES AT TEN ME TEKS (EKIEHE ET A1,1978):

INFERRED PLUX PARAMETERS INFEFRRED INFERRI'D MEAN VERTICAL

TAILI TV I).UP,- .DOW. I SCAIlING PARAMETERS VEFLOCIT Y COVAKIANCE MISCELLANEOUS

G:RD.RI CEARDSON NUMI)IR M08)4109 FLUX FRICTION VELOCITY WITH LONG. VELOCITY AIR DENSITY
I bI e-Un sta6e) (Nt/ .2) 1(Metes/s. F)IMeter 2/s0c2) (Kq/MA3"

007 AT UMH. -I.42E-SIO 3.957E-II -i.565E-II 1.2236

GFOMETRIC MEAN HEIGHT HUMIDITY FLUX SEALING SPEC.HUMID. WITH 80.0. HUMIDITY AIR SPECIFIC HEAT

(Meter) GMH-lZIeZzO)I/2 (Eq /s-c n2) )Kq/tgI (M.te Kgse .,'q. ) (ITce./R 0.9K. 1.)

12.99 2 .12E-V - 4.5_,73E-0%5 2. 111E-(15 418S E 02

Z/L AT GMH LAT.HEAT FLUX SCALING POT.TEMP. WITH POT.TEMPERATURE WATER LAT.HEAT YAP.

110 (Watts/n?) (Rein1s) (Meter, Kel./sec) (ITcaI1./ORg)
5.2E SI R.R.4E-.1 -3.5E-1 3 5.R9?6E OS

Z/L AT 10 METERS
0. 00 Go;EN.HEAT ELUX ROUGHNESS LENGTH VAP PRESAT WT LEVEL

IWatts/M21 tr) (Met 1)I .I
MONIH-ORUKHOV LENGTH -4.33F SI0 2.156E-04 15.420

I.298E .3 SKY AND SOLAR HEAT FL-) DRAG COEF.AY 10 METERS AD'S;RUM ID.AT WT LEVEL

T Wit I /M2) DCiefiofless) (Kg .3I
-R.37E 01 I. 343E-0 3 1.166E-02

TOTAL HEAT BUDGET F) (0X BAR PR ". AT WY LEVEL

(WatIt s/n? I 
(Ma iba)

-3.5RE 0 10114, 5?.

IIWEN RATIO

-O(1 83

CMEASUREMENT ERROR ANALYSIS OF PARAMETERS LISTED IN PERCENT MEAN ERROR AS COMPUTED FROM CONSTITUENT MEASUREMENY ACCURACIES.
TOP ROW ARE PROEI)E ERROR VALUED AND DOTYOM ROW ARE RU)K AERODYNAMIC ERROR VALUES. ALL VALUES AR E APPROXIMATE AND ARE*nr"

CRAD.RICH. Z/L MOMENTUM LAT HEAT DENHERT SK Y RAD. TOTAL- HEAT RIVEN FRICTION SCL,SPEC DCL.POT. ROUGH. DRAG
NO.AT GMnN AT ION FLUX ELUX F LUX FL UO FLUS R ATIO VELOCIT1Y HUMIDITY TEMP. LENGTH CYJEF.

121% 176% 130% 96% 93% 60 62% 188% 65% 31% 28% 85% 130%

236% 220% 46% 55% 148X 6% 21% 203% 23% 7R% 171% 43% 40%

CONTINUED BEL OW

RUN NUMBER: 79050t,17310 MARINE SUREACE LAYER PRINT DATE : 1I JUN 1980
ST TONE: 17:46:40 PSY NR CIRMTTRLOGT DATA SMPLING NR IMI ICOE ~ A ATE (ALL CHANNELS): b/Man

START DATE: 5 Ma, 1979 (DAY 175) SAN NHICOLAD ISLAND, CA) DATA AVERAGING PERIOD: 30 Rio

COMPOSITE P ROFIL-E ANDSUDLE AERODYNAMIC DERIVED PARAMETER VALULE WEIGHTE D AS A FUNCTION TIF THE ABOVE RESPECTIVE MEASUREMENT ERRORS
WITH THE L OWER LIMIT UP THE CORRESPONDING MEASUREMENT U NC ERTAINTY INDICATED I N I I:

FLUX PARAMETERS
START) ITO I.UP, DWN SCALING PARAMETERS

IRAD.RICHARDSON NUMBER MOMENT UM ELUX FRICTIO VELOCITY

0.031 1002) AT GMM -I.61E-II 16S11F-Ill 3.573E1-0I 16.0E-021

GEOMETRIC MEAN4 HEIGHT HUMIDITY FLUXS SCALING SPIC.HUI[D.
(Meter) GMHn(ZIOZ2)I/2 lTIsT '2) (q/IKg9)
12.99 -1,160-IS (.0.E-11 I. 4871E-04 13.UF-05I

Z/L AT 094 LATH, EAT FLUX SCA.ING POT.TEMP.
0. 047 10 .021 (W.ItIt.s/n2 (K evIn)I

-2.8SF .I 12.01E-01I 2.423E-I? 12.00-020
71L AT 10 METERS
0.036 10.021 SEN HEAT PLOY ROUGHNESS LENGTH

11W11ls/1,) (Meter)
MONIN-ORLIEHOY LENGTH -6,7 4F RIa 13.U0I 4E0 4 [6.0E-O5I

2.792E 0? SKY AND SOLAR HEAT PLUS DRAG COFF-AT TO METERS
(W......lI (Mers
-9.37E01 (02.8F+DoiI 1(.60Y 1 4.IE -141I

TOTAL ((EAT DIOGEt F LUX

ROWER RATIO
(en "utIj "
-0.014 10.081

ADIFPERENCE BETWEEN THE PROFILE AND RULK AERODYNAMIC DERIVED PARAMETER VALUES AS COMPUTE D VIA THY STANDARD DEVIATION PROM EITHER THE
ABOVE WEIGHTHED COMPOSITE VALUE OR HEASRMEN1T UNCERTAINTY VALUE (WHICH EVIER AIIYOLUTE VALUE IS LARGER). ALL VALUES ARE
L ISTED1 IN PER CENMT DIP ENCE AND ARE +. r - :

GRADIRICH, 2/L MOMENTUM LATHE AT SEN.HEAT SKY RAD. TOTAL HEAT RBOWE N FRICTION SCL.SPEC SCL.POT. ROUGH. DAG
RVIAY 0MM AT lRm FluS 5)5 Pi LOD FL)) PUS RATIO US JOCITY HUMIDITY TEMP. LENGTH CEF.

A3% 71% 40% 402% 30% 0% 134% 82% 23% 98% 46% 59% 3n%

AEND OF DATA RION 311



MARINE SURFACE LAYER MTCSOMETEORO)OGICSE EXPERIMENT

NVLRESEARC.H.ABORATORP
AIMSPHERIC PH YSI BRANCH

MARINE ATIMOSPHE RIC RESEFARCH STATION
SAN NICOLAS ISLAND, CALIFORNIA

. . . . N1CRONETEDORTLOGDCAL DATA - - -*

SUN NUMBER 790t,1300I PRINT DATE, ; 1 U1 18STAT T IME IT: I: a I DATA SAMPLING] RATE(MALL CHARNETS): 6/Min
[NI)1 TIMt IT295 PSI DATA AVESAGIN PER IOD: 30 Min
LTART DATE ,iyu 197Y (DAY 1:/) NOMENClATURE: IzUPPER LEVEL, 2-LWER LEVEL

At.,. OG R:UN AW DATA (AVE NACT VYICI

No 0 e1 No.02 NODS3 No.04 N-.15 N-.16 No.17 Too. 0 N..09

VL'.SF.A T MP .SI TUJL. I IYPMP .T1,HTJ C .Y DEW P OINTY DW POIT WIND OED WND SPED JAR.PRE. SKP RAID. WINO DIR.
5205 0.001I 0 t,1,512 7 5 22 6. 78M 6. 500 4.7 98 6.48 4 4.742

Ns,1 No.11 No1-No13 No.14 No.it' N..16 N..17
11141,5 WT IT MP AT. ERESO) NUT AC TO) TACT M ANuAl FLAG R 00 REF. SPARE A SPARE B VOLT. RTEF .8

40 Ii, 1.8 13 2.5,27 0 got 0.001 0.0 0 3.10 1 6.20

li(-IAL 1-HANNEL RAW DATA IAVERACT-): ELSCARP1MENT DATA, FIELD CAl IRATION AND WIND SPEED ESCARPMENT CORRECTIONS:

N.I No.' PWIND NEAR IIPUIND LAN DP TITLAi DP2ECAL WYDECAL ADIEUf WODEC

oiR TLr., AI R TEnT,? (TIICT/LENCTA PATHTheter _ (Vol s) I Vols (Volts) (CooT If IC.OR.)
l4ll 1 Y799Y. IA? 11 3(1 07 U.1I5t7 147 -ODDSa -10.0510 1.000 I 99 3 0.959

oSYiTEM HOIUSEKEEPING PARAMETERS TRANSILATED INTO ENGINEERING UNITS:

MANUA. FLAG EAROR COUNT DATA IA!;E TOT T.REF.DPV 'JOLY REF.DEV ZERO REE.DEV AC VOLY PLOD AC FRESEFLJO AC VOLTAGE AC FREQUENCY
(No.%-ae., h oseaos (Ho c.05 ATINo.10(DVT B10.I).(DDV1TNo.T,002V1 (NoISYV) (NolINo) (VACI) (HTT)

IT0 100 U I I 0 1 15.3 59.81

o TIUYRVED TICROMETEONOLOGTCA PARAMETERS (INCLUDING THE ABOVE CAL. N ESCARPMENT CORRECTIONS) TRANSLATED INTO ENGINEERING UNITS:

SIN1 TLTP.I WIND TEFEDI DE. POINT) II EP.STHUC WID DIR. BAR.PNLS. I DRY RAI. BULK WY TEMP MEAN AIR TENP
,llus J_ e)er/oc LossI TeI.oM_ 2/3) ~ q.re (Ilzobar .(An/n) I Celsu1) (Reloo)
13.831 13.06 10.11) NO DATA 106.2 T IN2 -'1.01E 02 13.998 287.11,5

AIR TEMP.? WIND SPIE1i DEW POINT? TiNP.STNUC. 2 T IDE TABLE BAR.PRES.?

IIlos otrsc (C.lsus I~.M/3 (Meter MDL ) (MoilluIbor)
I".",1 12.8 o 139 NO DAYA -0.55 10t12. 92

NCAL,'il A'EO MICSOMETEIORULOI3ICAL PARAMETERS:

T11,CTIT, 2) POITYEMP.I VIR.TEMF.I V.POT.TEMP.I ABIS.HUMID.1 RELHUMID,1 SPEC.HUMDD.I VAP.PRES.T S.VAP.PRES.1 REF.INDEX I
I _rs (Ce1lsos C Il.os (Celsis) (Sq/o3l (Pe-cent) (Sq/Sql ) ~ oaT IoloaT Ie~M2I

335 13.980 1 5.1 48 1 5.32,7 9.44 4E-03 79.41 7.7?24E-03 12.506 1 5.748a NO DAT A

HEG , /2 EUTTMP.? VIR.TEOP.2 U.POYTEMP.2 ARS.HUMID,? REC.HUMID.? SPEC.HUMID.2 VAP.PRES.? SVAP.PRES.? REFINEX 2

lneeri ~ elou) Ce~o (Celsius) (Sq/MIT0 (Percent) lKg/Sql IMillibar) T1lo'r T.oM-D/I3T
9.20 14.011 15.266 15.3-7 95DE1 79.79 7.768)E-13 1.91 5.879 HO DATA

o CON4TINUED BELOW

PRINT DATE: It SUN 1980
RlIN NUMBER: /905D71300 MARINE SITREACE L-AYER DATA SARPL ING RATE TALL CHANNELS): 1,/MOO
51887 PTTM: 33: 0;: SET NRE MI CROMETEONUOI OC DATA AVERAGING PERIToD: 310 Moo
';TART DATE: 7 May 1979 (DAY (2_7) SA N N ICOLAS IS1LAND), CAL NOMENCLATURE: IiiUPPER LEVEL, 2OLOWER LEVEL

o POUT OLE CALCiI TLONS BASED ON ABOVE OBSERVED AND CAl.CULATED VALUES IBUSINGER,19731:

FELIX PARAMET ERS PROIFILE SLOPES

STABIT ITt I .-U P,- D0OWN) SCSI INC PARAMETERS PARTIAL DERIVATIVES T(oINCR.,WITH HETIGHTI

C.SAD.RICHARDTON NUMBER MOMENTUM ELITE FRICTION VELOCITY GENE RAL FORM:RN/D7;, GENIERAL FORM: N'SLOPE-
It~ta~e--IosabeI 8 Z)2 (Meess' I TNI-N2)/LZ/21 ITILoZ II-1L 2-PTsI)I/

0DOO AT CAN -3.NME-01 5.337E-01 T ZIoZzTT/'I INI-N I

(;EOPEERIL. MEAN H.EITGHT To1uqIlry FIGS SCALTNG SPFC.TUAD. N-WIND SPEED T/eT N-WIND SPEED (M/see)
(Meter) GMHr(TU??TT/2 TS4/s-c e2I )S/qWHEI G T (Meter-) ZNEIGN T TM) Vert.A,,
12.99 4.1SE-IT -1,.410E-.SS SW/Si. 9 .Ra9E-102 P I1I I1

W 6 SLOPE .7.5SE-0I
I/E AT MH EATI HEAT E LTIR
-40 1 1 (W atts/c?) SCALING POT. TEMP. N-SPEC.NOMIDI*Y ~/q N:SPEC.NUMIDITY (Kg/Sql

IIY F II T (eliiuit) ZH=E IDHT_ Meteesl 2HEIGHT (M) IVert.Axus
Z/L At ID METERS -I.AR7E-12 DSN/DZ a8.92E_06 P~S I 
01. Do St.N.T(EAT TT'DS LOP E- -4E 03

(Wat. ts/,2I
Z/EOP t) I lIED)l ROUGHNESS LENGTA N:P0T.TEMP.IKeloonT N~POT.TEMP.0IrvooT-0.0I', (Mete, Z HEIGHT (Mes Z;HEDGHT TM) Ver TTos

0K0 AND bSSA HEAT FLITS 5.9R3E-04 DPY/S- -2.3S-0l PSI-PSI2
I/L At Z? (Watt./1^2) PTR SLOPE- -3.2ITE 0I
0. 08 be .".0 .2

IX DRAD COEF. AT -TI METERS N:LnTEMP.STRUC.TK.M-2/AT
MTJNTN-OBURHf(T IENT.TH TOTS) HEAT RUDGPT FlIX TOocoosooonleIs Z.MEIGHT TM) VertAmos

(Meter'T (Watts /c?) l.1P) PI -NONE
- .;1lIE 03 -7 ,T V2 CT? SLOPE-ND DATA

P!511 AT /1= )051196 B'OWENRAI
P!S-. AT I2 0.177) 473 IndinR.%ot,'O

PSI?' A T /1 .32413 D too
PSI? AT 72 :1.0116641

o ,ND MAE CONSTANTS: MISCEL LANEO000

VON IARMAN GRAVITATION PS. FITT B ' PRIETI" " E UTN SO BUKCONSTANT SCCE .DR.TION TURPANT TURT.SCMG DINHEAT MOISTURE AIR DENSITY

IN onut I M/ser 21 N UMBER NUMBEitR TRANSECF. T RANDE.COEF. TK q/03)
04 9.79519 0.74 0.74 0.92F-03 I .32?E-03 1 .2232

* CIERAL NOTE): AIR SPECIFIC HEAT
Accuracy IuM:tatoooeoreed, ... ecsret t oP Profile Slope antd/or Partial Serouatoo. TOaD/EKg X* ii1

SH) S 0- / RT-i Aq/Rq WATER EAT HEAT YAP.
T I Tea./09 I
5.119481 (In

oCOTINUED ON RFIT PAGE 312



RUN NUMBCR: 7905071300 MARINE SLIRFACE LAYER PRINT DATE : 11 JUN 1980
STRTTME 1:I:DPST IR NCRIMEEOOY D ATA SAMPLING RATE (ALL CHANNELS): SlMin

START DATE: 7 Ma 1979 (DAY 127) SAN NIC OtAS IS)LAND, CAL DATA AVERAGING PERIOD: 30 Min

*ESTIMATES MICROMETEORS) OGICAL PARAMETERS AT TEN METERS:

AIR TEMP. WINS SPEED DEW POINT TEMPISTRUC, RAR.PRES. BULK WT TEMP A IR-W TEMP POT-AT TEMP VIR-WT TEMP S.POT-AT TEMP

(Celius Meter/se' (Celts (KeD.iM-2"l) (Nullitbar) (Celsius (Keli-n) (Kel1.n) (Kelin) (evn
13.R97 12.28 10.38 NO DATA 1012, 2 1398 -. 0 13 1254 .2

HEIGHT POT.TEMP. VIR.TEMP. V.P OT.TMP. ARS.HUMID. RFL.H))MID. SPEC.HUMID. VAP.PRES.. X.VAP.PRED. REP.INDES
(Meters) (Celsius) (CelIuI.s) (Celsius) )Kg/.3) (Per cent) (Kg/Kg) (Milluib ars (M ilI ba rs)I ( Kel. xM-2/3)

110 3.99 IS 55 15. 35 9.497E-IS 79.31 7.762F-0 12.58 1 15.R64 NO DT

* UlK AERODYNAMIC CALCULATIONS BASED ON AIBOVE ESTIMATES VALUVES AT TEN METERS (FRIEHE ET AL,197R)

INFEFRRED (((IJO PARAMETERS INFERRED INFERRED R4EAR VERTICAL

STABILITY (n.Up,--rDOWN) SCALING P ARAMETERS VELOCITY COVARIANCE MISCELLANEOUS

GRAD.RICHARDSON ROARER MOMENTUM FLUX FRICTION VELOCITY WITH LONG. VELOCITY AIR DENSITT
.u-Stsbl. -zUus..ble.) (An/n2) (Menter / sec) (Mete.r2/ s-c2E )kg /t3)
-1.003 AT GMH -2.66E-Il 4.662E-0l -2.173E-SI 1,2234

;FUMETRIC MEAN HEIGHT H(JHI)STT FLUX SCALING SPEC.HUMIS, WITH ADS. HUMIDITY AIR SPECIFIC HEAT
(Meter) CMH=nZInZ2)I/?2 (Kg/se m2) (Kg/Kg) (Meter Kgq/sen .3) ) ITai./K9 KReD.)
12.99 4.16E-U5 -7.297E-05 4 6 -E -I5 2.4165E 02

Z/LAT GMH LAT.HEAT FLUX 5CA)LINC POT.TEMP. WITH POT.TEMPERATURE WATER LAT.HEAT yAP.
-0. 04 (Wantt /n1) (Re Iin) (Mte 1,/C) )ITca./g)

E.3 02 -4.36E-03 2.033E-03 5.945E 0 5
Z/L AT 10 METERS
-0. 003 1: 'EHEAT2PLUS ROUGHNESS LENGTH VAP.PRESAT WT LEVEL

(W att s/mt2) (Meter-s) (Mil itrb
MONSN-OB'JKHOV LENGTH 252E 1 0 3 .796E-0 .R7
(Metlers )
-3.651E 03 SKY AND SOLAR HEAT FLUX DRAG C'OFFAT 10 METERS ABS.HUMID.AT WT LEVEL

(Wn. s/n2) (Oitteusuinless) (Kg/tt3)
-9.04E 1 2 1.441E-03 1 .20 6E-02

TITALSHEAT RUSSET FLUSX BAR PRER.AT AT LEVEL
(Watts/u?) (Mill i bar)
-7.99E IT 111,4.102

DOWER RATIO
(no unins)

*MEASUR EMENT ERROR ANALYSIS OP PARAMETERS LISTED IN PERCENT MEAN ER ROR AS COMPUTED FROM CONSTITUE NT MEASURE MENT AC CUR ACIES.
TOP ROW ARE PROFILE ERROR VALUES AND BOTTOM ROW ARE RULK AERODYNAMIC ERR OR VALUE S. ALL VALUES ARE APPROX IMATE AND ARE *n-

GK AD.KXCH. Z/L MOMENTUM LAT.HERY SEN.HERY SKY KAD. TOTAL HEAT K'SWPN FRICTION SCL.SPEC XCL.POT. ROUGH. DRAG
HORAT OSH AT 1DM PLUS FLUX FLUX FLUX P1.U5 RATIO VELOCITY HUMIDITY TEMP. LERGTH COEP.

118% 1ie% 92% 152% 91% 5% 162 242% 46% 116% 44% 66% 92%

172 64% 17264% 46% 44% 17192Z 5% 43% 17P35% 23% 67% 17215% 43% 40%

CONTINUED BELOW

RUN NUMBmER; 7905071300 MARINE SURFACE LAYER PRINT DATE: 11 JUN 198K
START IIME ; 13: 0: X PST AROL MICROMETFORGLOGY DA TA X AF(P)ING RATE (ALL CHANNELS): 6/Run
YTART DATE: 7 May t979 (DAY 127) SAN NICOLAS ISLAND, CAL DATA AVERAGING PER IOD: 3X Run

a COMPOSITE P ROEX).K AND RU) K AERODYNAMIC OEM IVED PARAMETER VAL:W. WE ICHT FD AS A FUNCTION OF THE ABOVE RESPECTIVE MEASUREMENT ERRORS
WITH IHE L OWER LIMIT OF THE COMRFXSPORDSING MERSSOREM FRT UNC ERTAI NTY INDICATED I N I I:

PLUX PARAMETEFRS
STARI) ITY )4 =UP,- DOWN) SCALING PARAMETERS

RD,;RICMHARDSON NUbR MOMENTUM PLUS FRICTIONVELOCITY
(ntuIe--Un stuble( (n/n2) (meter'/sec)

-1.0 8 11.02) AT GMH -2.93F-0I 16.IE-121 4 .87K.E01 16.RE-021

TF OMEIRIC MEAN HFiGHT, HUIMIDITYmFLUX SCALING SPFC.HUMID.
'Me.ter) GMHz(Z I.Z2)I/2 K/e 2 (Kg/Kg)
12.'09 gI.1VE-IS2 IBIE-061 -6.95SiE-R5 13.IE-051

Z/L AT GMH LAT.HERY PLUS 5CR) INC POT.TERS.
-0.1(1tI 10'I (W .tts/ .2) (Reui:)

IJ 03a2 1.OE+0I1 -1.654F-02 12.SF-121
Z/L AT 10 METERS

XO 10.02) SER.HFRT PLUS ROUGHNESS LENGTH
'"otts/nD( (Meter)

MON(N-1'UR)OV LENGTH I.ITE DI IJO.EtIOI 4.659E-04 lAROE-ISI

-1.219E 03I SKY AND SOLAR HEAT FLUX DRAG COFAT II TFTERX
( W ttf/1?) (Meter)
-9.04K E ? 12.IE*III i .SREi"-UA 14.OE-041

TOTIAL HFAT b'(IDGET FLUX

- 7.9'?Fj 02 IIvII

DOWER RATIO

* ItIFERENLE BETWERN THE PROFILE AN4D BULK AERODYNAM IC DERIVED PAR AMETER VAUES AS COMPUTED VIA THE STANDARD DEVIATION FROM EITHER THE
AROVE W IHE CPOST VALUE )JR MtASUIREMFNT UNCRTANTY VLE(HCH EVRASOLUTE VALUE 1D LARGER). ALL VALUED ARE
L ISTED IN PERCENT DIFFER ENCE AND ARE"n-"

SluMS RICH. Z/L MOMENTUM iAT.HFAT S1IRHEAT DKT RAD. TOTAl MEAT DOWER FRICTION DCE.DPEC DCL.POT, ROUGH, DRAG
NO. AT (.nn ",: IO (LOf1)X pFIUX ELSO PLUSj FLUX RATIO VELOCITY HUMIDITY TEMP. (EROT H COKE.

I'Z (9% .,Ux 11 55% 0% I% 54% 7% 7% 44% 24% 165

a £NS~m Wk5 RIM. .- - -- I-I-..-- w -



MARINE SURFACE LAYER MICROMETEOROIOGICAL EXPERIMENT

NAVAL SSANCH LABORATORY
AIMOSPHERIC PHYSICS BRANCH

MARINE ATMOSPHE RIC RESE AR 1_H STATION
SAN NICOLAS ISLAND, CALIF oRN IA

. . . . MICRONETEOROLUOCICAL DATA . .0

RUN NUMBER : 7905071330 PRINT DATE: 11 JUN 1980
START TIME: 13: 30: 0 PSI DAT SAMPL ING RATE (ALL CHANN ELS): 6/Mn
END TI ME: 14: I: S PST DATA AVERAGING PER IOD: 30 Mi
STARE, DATE: 7 Ma4y 9 79 (DAY 12/) NOMENCLATU RE: l UPPER LEVEL, 2-LOWER LFVEL

- ANALOG CHANNFL RAW DATA (AVERAGE VDCI:

No.00 No.01 N-012 M0.113 No.04 No.05 No.06 No .07 No.0 'oaV
VOLT.REF.A TF.NP.STRUC.I TEMP.STRUC.S DEW POINTI DEW PO0INT? WIND S PEEDI WIND SPE? BARPRE..22 TRY SAD) WIN., DIR

6.200 5 OG 0.0 1 0.01 5.2124 5 .20 0 6.1474 6.1218 4.7 96 6,.201T 4,692

No.1 N.01 No.12 "o.23 No.14 N.215 N..16 No.17
1011;10WY TEMP AC F R EUENCY AC VOLTAGE MANUAL FLAG ZERO REF. SPARE A SPARE B VO LT.RFB

4.414 3.826 2. 53 C. ll 0 .00 1 0.0 01 0.0 01 & .20

o DIGITAL CHANNEL MAW DATA (AVERAGE): ESCARPMENT DATA, FIELD CALIBRATION AN4D WIND SPEED ESCARPMENT COSSECIJO.

No.*1 NM 2 UPWIND NEAR UPWIND ).AND SPIFrAL DP7ECAL WIECAL WDIEC 61S2EC
A IR TEMP.I AIR TEMP.? HEIG HT /LENGTH PATH)Met.s) (Volts) (Volts) (Volts) I(CoeI (C.T.
1411 137776 1421 138699 0.157 143 -0.008 -00 0 .0 V.9f3 0(5

o SYSTEM HOJUSEKEEPING PARAMFTESS TRANSLATED INTO ENOINEERINO UNITS:

MANUAL FLAG ERROR COUNT DATA BASE VOLT.REF.DEV VOLT.RF.DV ZERO)REF.DDV AC VOLT-FLUX AC FRESEFLVY AC V):ILA).E AC FREOIJFNC:
(Nosca'ns) ( No scans) (Nos.c.ns) A)N o:..11V ) B)No,.55V ) )No,.062V ) )N.TSV) (No lIHo) VAC) (o

0 IRS S a I a I 15.3 519.53

*o OBSERVED NICROMETEDROLOGICAL PARAMETERS (INCLUDING THE ABOVE CAL, AND ESCARPMENT CORRECTIONS) TRANSLATED INTL) ENCLINEERING UNITS!

AIR TEMP.I WIND SPEEDI DEW POINTI TEMP.STSUC.I WINl)D* o: A BAP.) TRY! S''AD1 11uin NT IMP MELAN AIR 1T11T
(Celsius) (Mte/se (Celsius) )KIo-/)(D.g9 ue (MIBr HWatllQ bClos r rog
13.778 12.46 I.V No DAA345 11.7 86FC 4 046 286.9R4

AIR TEMP.? WIND SPEED? DEW POINT? TEMES1TRUC.? TIDETABLE BAR PRES.?
(Celio s) ("eter/sec) (Celius) (KeloM -2/3) (MeteIr MDSL) L(mill- art
13".87 0 11.60' 10.37 NO DATA -0.4 9, 1012.88

oCALCULATED MICROMKTEORDLDGICAL PARAMETERS:

HEIGHT, I 1 POT.TEMP.I VIS.TEHP.I V.POT.TFMP.I ABS.HUM 1b.1 REL.HYMI'D.I SPDC.HUM ID.T VAP.PRES.I, S.VAP.P-..c. REF.INDES I
(Me ters) (CelIs ius (Cel s ius) (Celsius) )Kg/s.3) ( Per cent (SQ/Kg) (Molloto,.r) (MoIliob.) (Ketl.M- 2/3)
1 8. 35 1 3 .957 1 5.12 3 1 5.303 9.432E-OT 79.43 7.7141-03 (2.490 (5.725 NO DATA

HEIGHT, Z2 POT.TEMP.? VIR.TEMP.? V.POT.TEMP.2 ARS.HUMIE.? RELNVUMIS).2 GPFC.HUMID.2 VAP.PRES.2 V.VAP.PRES.? REF.IN(EX 2

(Meters) (Celsius) (CeaI l sI )Celsoo) )Sg/n3) ( Percent) (Sq/Kg ) (Mlcbr MoI1cB.r) (KReIoM-2/3)
9.20 13.960 15.224 15.3(4 9.496E-53 79.43 7 .76(1E-03 IL ,79 (5.R3 NO DATA

oCONTINUED BELOW

PRINT DATE: 11 JUN 1986
N UN NUMBER: 7905071330 MARINE SURFACE IATER DATA SAMPLING RATE )ALL CHANNELS): 6/Mon
STAuT IIME. 13:31: 0 POT NRL M ICROMETEOR OLOG Y DATA AVERACIN"G PERIOD : 30mon
START DATE: 7 May 1979 (DAY 127) SAN NICOLAS ISLAND, CAL NOMENCLATURE: 1-UPPER LEVEL, 2OLIJWER LEVEL

NPROFILE CALCULATIONS BASED ON AFOVE OBSERVED AND CALCULATED VALUES (RUSIRGFR,1973):

ELLIS PARAMETERS PROFILE SLOPES
SYARIL ISP ),UP,--DOWN) SCALING PARAMETERS PARTIAL DERIVATIVES (+-INCR.WITH HEIGHT)

GRAD.RICHARDDON NUMBE17R MOMENTUM FLUX FRICTION VELOCITY GENERAL)FORM:DN/DZ- GENERAL FORM:'NZSLOPF-
)S.-Stale,--U stabln1 (Nt/n?) (MeIt"rs/-)c I(NI-N2)1/ I n(ZI/22)s I)LnSI-PSI)-nLR2-PSIT)/

01.004 AT CMH -2.77FEI 4.7DBE-SI (ZZ)I/2 INI-2

GEOMETRIC MEAN HEIGHT HUMIDITY PLUS SCALING SPFC.HURD. N-WIND SPEED (M/snc N-ID SPEED (M/s-0
(".ter) CTHo)ZINZ2)I/2 (Sq/sec nt2) (S/g ZHEIGHT (Meters) SOHEGGRY ON() Vert.Aoos
12.99 3.69K-SO .E-05 DWS/02= 8.99E-02 PS IP 5 1

WS SLOPEF- R.41E-01
71L AT GMH LAT.'HEAT FLUT
-0. 005 (W.tts/PT) SCALING PUT. TEMP. N SEHMDITY (K/g N-PCHUMI DITT (Kg/Kg)

9.IlL II(Reloon) SHEIGHT (Mers 2HEIGHT TM) V rAzos
Z/L AT 10 MEtEBS -6.333E_03 DSH/DS- -8.92E-06 PSI-PS12
-0. 004 SEN.HEAT FL))V SN SLOPE- -0.5tYE 03

ilL AT SI 3.73E St ROUGHNESS LENGTH N-POT.TEMP.)Ke.oin) N-PTTEMP.(e1I'.n)
-I. 057 (Metso Z HEIGHTI (Meter) 2HIGT)(V M oo

SKY AND SOLAR HEAT PLUS 4.07SFE-SMI~ SP/D7- -R.92E-IH PSI~PSI?

S/L AT Z2 (Watts/nT) PIK S)-OPE -RS 1E SI
-0. 004 -O.65E 52

DRAG COaF AT 10 METERS .- LtIEM STRIUC. (SoK SMONIN-01-URHOV LENGTH TOTAL H4EAT BUDGFT PLUS )IieZiol~o -HEIGHT 011) Vrt.A.os
(Meters) (Watts/n?) ~sRRE -03 PSI-NONE
-2.602E 03 -7.70C 0 2 CT2 SLTPE-NO DATA

PAlA 02 .025616 BOWER RATIO
P81 AT 22- 0.0305 (n1 nis
PSI? AT ?I* 0.015503 0.14l
P912 AT Z2- 0.007862

to GENERAL CONRTANTS: MISCELLANEOUS

VON KARRAN GRAVITATION PROFILE PROFTILE RU)K SUL K
CONS TANT ACCELERATION TUR.PRANDTL TUOR.SC HMIDT SEN He AT MOI STURE AIR DENSITY
(No0 onoitsI OR/sec 2) NUMBER NUMBER TRANSF.C[IEF. ITRMNRF.COEF, (Kg/.3)
0.4 917959 0.7 4 0 .7 4 0.9;2E-03 1.32F-03 1.2233

N GENERAL NOTF'I: AIR SPECIFIC HEAT
Acorc IlslIjtanio esceeded for .teosoresent of Profile Slop, and/n, Partial De(aoe ITcoI,/Kg Melt ,1
Computation eoeCnted by insertion *ft 2.4 1 ID

RHI -RH2- #/- RAEt-3 Kg/Kg. MATER LAS HEAT VAP.
PTKI-PT(2- 6/- RI0B Mel1. 17c. /KgI

"CONTINUED ON NEST PAGE 314



RUM NUMB4ER: 7901171330 MARINE SLURFA:F LATER PRINT DATE: 11 JJN 1980
STAR INIE: 13: IX: a POT NIL MIC1;ROMfETDI DGT DATA SAMPL ING RATE (ALL CHANNELS): 6/Man
SART DATE: 7 Mv 1979 (DAY 127) SAN NICOLAS ISLAND, CA) DATA AVERAGING PERIOD: 30 Man

* oSI ORATED MICRONETEOROCLOGICAL PARAMETERS AT TIN METENS;

AIR TEMP. WIND SPEED DEW POINT TFMP.STRUC" BAR PRE51 RULK ST TE1MP AIR-sr1 'EMP POT-WI TEMP VIR-WT TEMP V.POT-WT TEMP

(relsaus) Efleesec) (Celiaus) I TeI .vM-?/I )NMvl 1u1 bv (C'lsas (Relulnl (Kelvin) (Kelvan, (Kel uin)
03.859 11.75 10.36 NO0 DATA 1012.79 14.046 -01 187 -0.08 C.16 I 1 26l4

HEIGHT (UTTEMP. VTR.TFMP. V.POT TEMLP Abs HMID. NFL.HUMID. SFC.HUMID. OAF PRES. S.VAPF.EE. REF.IN)EK
(Mets.,.) (C.elsiXus) (Celsi (CelIus.) (KEg/.si) IPitrc.no (RN/RN) IN illiars) (Millibar s) I(K.xM-213)

5~l 197 15212 115.310 9 489E-X 79.43 7.755E-1 12.568 15.824 NO DAT

" SL K AERODTNAMIC CALCULATIONS RATED ON ABOVE ESTIMATED VA) S AT TEN METERS (FRIEHFEFT AL,1978):

INFER TRED ELSE PARAMETERS INFERRED INFERkoeD MEAN VERTICAL
STABILITY ("UP,-DOWN, SCALING PARAMETERS VELOCITY COVARIANCE MISCEI.LANEX.JS

G-RAD.RICHARDSON NUN:R N MMNTUM ELUX FRICTION VELOCIT WITH.LONG. VELOCITY AIR DENSIT

(nSo asI a,-'UnsY tasIeI (NY/ M2) Meters/Isec ( IYCVP/.7 2) 1Kg/s3)
OTIS1 AT GMH -2 3 7F01 4 4(6E-II -1.941E-01 I 235

L;EOHETNIC1 MEAN HIGHT_ )UIM(/S.1TY ELu, SCALING SPECHUMID. WIT1HASS./HUMIDI1TY AIJRC; SPIICVPEAT
Mseto, , . ( .IZ2I/2 (EQ / 2'J IANKg tMe Kg/ sn c3 lIa / K e.129 4(105E-V -75115 4.04BE05 24150,E I2

ZI. AT GmI) LAT.HE-AT FISK S'A) ONE. PDT TEMP. WITH POT.TEMPERATURE WATER LAI.MEA: VAP
*-0.006 (WeYY.521 (14'al UlTer Kerl./seoc) (11TL1/Sq )9.99 0 1 -6.720E-413 2.960LIE-13 5 894SE OS,

Z/L AT 10 METEES
-0.0a05 SENMHEAT FLUE R OUGHNESS LENGTH VHF PRE:SAT WT FVEL

(Wa I' s/M21 I Meleu) IN 1 lasi
MONIN-ORURHOV L ENGTH 3.67E000 3.12SF-ON 16.036

-2 .I60 03 TKY AND SOL AR HE AT FLUX DRAG COFAT 10 METERS ARS.HUMID.AT WI LEVEL
(WY Ts/s~ M2)k(Di sasnlesII 9~/M )-8.65E 02 I.416E-031 ' 1,210E-02

TOTAL HOST BUDGET E1lX (I IAR.PRES.PT AT I COOL

-7 .6 1E 02 101 3 .99

ROSEN RATIO
Inn u nl'(
0 .037

" MEASUREMENT ERROR ANAl 0010 OF PARAMETERS5 LISTED IN P ERCENT ME AN ERROR AS COMPUTED FROM CONSTITUENT MEASUREMENT ACCURACIES.
TOP R OW ARE PROFILE ERROR VAL UES AND BO0TTOM ROW ARE BUlK AF ROOTNAMIJC E RR OR VALUES. ALL VALUES ARE AP PROXIMATE AND AR E"u-:

GRAD RICE. Z11 MOMENTUM LAT.HENT SEN.HEAT SET RAD). TOTAL HEAT ROWER FRICTION SCL.SP EC SCL.POT. ROUG H. DRAG
sT AT GMH AtTION FLUX FLUX0 FLUX FLUX FLUXO RATIO VELOCI TT HUMIDITT TEMP. L ENGTH COEF.

184% 084X 103X 161X 1612 5% 16% 321% 515 109% 109% 712 103%

693% 693% 46% 43% 621% 5% 7% 664% ?3% 66% 644% 43% 40%

" CLONTINUED BELOW

RUN NUMBER: 790007133 0 MARINE SURFACE LATER PRINT DATE: 11 JUN I9SO
S TAR T T IRE: 13:3 0: I P51T NRL MICRT)METELIROLOGY DATA S3AMPLING RATE (ALL CHANNELS): 6/Nun
S TART DATE) 7 Nay 197? (DAY 1271 SAN NICOLAS ISLAND, CAL DATA AVERAGING P ER IOD: 30 Mm

N COMP OSITE PROFILE AND B4111.k AEROTYNANIC DERIVED PARAMETER 581.110 WEIGHTED AS A FUNCTION OF THE ABOVE RESPECTIVE NEASUREMFNT ERRORS
WITH THE LOWvR LIMIT OF THE C ORRESPON'I NG MEASURE MENT UNCERTAINTY INDICATED IN I li

FLUPARAMETEFRS
STABYILITY I PU,- DOWN) SCALING PARAMETERS

CRAD.RICHAROSON NUMBER MOMENTUM FLUX FRICTION VELOCITY
a bl,51eY-.UnsIaRI1s I iNts) eYrsn

-0.004 1.02 1 A T C M. -2.50E01 16.SE-021 4.515E-01 16.00-021

GEOMETRIC ME AN HEIGCHT HUMIDITY FLUX SCALING TPLC.HVMOD.
(Mete,) GMH= IZI.Z2I11/2 (Kg /seni .2) (EK/g )
t.?? 3.97E-105 1.-61 -7.5660E-05 03.56-051

Z/L AT 0MM LATHEIAT FLUE SCALING POT.TEMP.
-0.005 10.021 I Y/ ,) K I luan

P.8lE 01 12.10*011 -6. 3890-03 12.0E-12
Z/L At 0 METERS
-0. 004 10.021 SEN.HEAT FLUE ROUGHNESS LENGTH

(Watt s/sM2 (MeI 'r so
TTONIN-OBUKHOV LENGTH 3.72F 00 I13.0E.00I 3.4830-04 16OE-ISI
I(Met, 

I-21.4820 03 SET AND SOLAR NEAT FLUX DRAG CUFF.AT 10 METERS

-8.6502 12OnII l.EE-3 [40-041

TOTAL HEAtT BIIDGET FLUX

-7.64E02 T3l.IE-SII

ROWER RATIO

0.040 10.01

"DIFFERENCE BETWEEN THE PROFILE AND RUIN AFRODYNAMIC DERIVED PARANE E VA) OlS AS COMPUTED VIA THE STANDARD DEVIA ION FROM EITHER THI
A BOVE WEIGHTED COMPOSITE VALUE (TN MFASURFMNTY IJNCERTAINTT VALUE (WHICH OVER ABSOLUTE VALUJE 15 LARGER). ALL VALUEL. ARE
it lTER IN PERCENT DIFFER ENCE AND ARE "a.

GRAD.RICH. Z/L MOMENTUM LAT.HfAT SfN HF AT SKY RAD. TOTAL HEAT RIWN FRICTION ST-L.SPFC SCL.POT. (JOSH1G. DAG
N .AT URN AT I0M FLUE EllIS FL UX FIVE FLUE RAIO V, LOCIItO HiiMIDITT TEMP I UlTH OF

30 3x a% 50 1% 00 it 3% 4% 9% 0% 14% 11.0

"END Of' BATA Rol* 315



MARINE SURFACE. LAYER IIICNOMETEDROLOSICA EXPERIMENT

N ASAL RESEARCH LABORATORY
ATMOSPHERC PHYSIC EHANCH

MAN1 IE ATMOSPIHFRDIC RI SE ART:E STAYTION
SAN NICOLAS ISLAND, CALIFORNIA

*0o0MlCMOMETEOROLUGICAL DAT *

HUN NUMBER: '7905071400 PRINT DATkI I SET' 1981STR IE: 14: 0:10 P'" DA SAMPLING; RATE (ALL CHANNELS): A/MiO
tAP) TIME': 14:30:2D PSI DATA AVERAGING PERIOD, 30 Mool
31881T DATE: 7 plo 19 79 (DAY 1?/) ToUMENCEATURF: 10-UPPER LEVEL, 2-LOWER LEVEL

0ANAlOG CHANNEL RAW DATA (ISACE VDST:

No)) No01 No02 N-013 No.04 N.5 N.1 No.07 No.08 N..09
VITT.NF. T,.TICITM.TRUC.2 DEW POIRTI DEW_ PoIT WND SPET RNDSED ARPRES.2 SET RAD. RID I.

a.19 0.0)11 .01 p.7 .54 6 .385 6.163 .70 526 4 621

ol N:.I No.? Nip,13 No.,14 N-l!, No .16 No.17
Aup WR TEMP AC Io~C AC V AC MANI FIN lOR k " SPAR A SP ARE B VOL T.REE.B

4.4)3 41 11 2.5,34 a00 1.55 0 .101 0 .I11 6.20,

* I-I TAL COTANMEEL WA DAMA UAVENAGT: ESCARPMENT DATA, FIELD CA( IBRATION AND RIND SPEED ESCARPMENT CORRECTIONS:

No.1 N.. ITPWINS NEAR IIPWINS ILAND SPIECAL DP?'FCAI RTIEFCAL WDIEC WS2EC
ATA TEMP.) AIR TEM P.? HTICHT/LENSTH PATHTMPI P T 0(Volt1 (Vol10) IVotI lCo.if.) Iof
241 1 1740?L 14,91 (3."?7 0.157 137 -0.08 -050u.0 0. 993 0.9V'9

o SftTER H:(VSKRTTPINC, PANAMLITAS TEANSIATED INTO ENC.INEEPINS UNITS;:

00*151 T'FI At, PANSA . JUJNI DATA I:A',F Vill T.REF .0EV Vol T.REE DES ZERO REF .0EV AC VEILI FLUX AC ERES A L0X AL VOLTAG.E NC FREQUJENCY

I~lj-,) :0.I,,. No. SaO A(No."lUtSY: 1ol4" .. 00501 INo. 002) T(o. T5VT (No.TIM,) TOAST 3o
H 0 I D I 1 15. 59.8al

k01 O CI MI LIJOM ITFDISi SitOIAL PARVAML TER5O ( INS: UD I1NG THE AHOVE P'A: AND ESC-ANPMPNT CORNECTIONS) TRANSLATED INTO ENGINEERING UNITS:

All TFMn? I WIND IPPEDI SE.W PFIINT1I TiiP SNC. ILA SIDIR . BAR.PR'.S.T SKT RAD). bOLE WT TEMP MEAN AIR TEMP

Ieis( :Mpt, /*P I_ i xelo) IB .oM2/) Teq.Tr ) T~I oarI (WRat t/nJC IIN.3( 1. (Mlb (Co.: RebooT
(375 :.9 Tl? NlCTA 30? . I 1011 4 -. 13E 02 14.035 S06 .944

AL ~T2 WINDE 1* SE D 0:4 PATAT? 1 till STEOL. P TIDE TABILE BAR.PRES2
L14: il Ift:/e ' Co~s (Ee . iiM-/3) (M' teE OSLI IMollo arT

TA C??7 It 5T TlT NOI DATA -0.40 102.64

I Al ()I All iTLOIPR'10ETI'IL~lITCAL_ PARAMETERS:

HE 11.4T 1" IITET. VIB.TPMX.I V. POT .TEMP. I ABS.HOLMID.I RELHVI. SPEC.HVMID.I VAP.PRES.I S.VAP.PRES.T REF.INDEX/I
:/t~T I~ool Tos~s -oIos( (qn) (1,ooo TKg/Kq (MullibarT T IBrT I0.M2/3)
(0.39,Ii (090 19.1)r 15.24/ 9.265E0 78 .2 75781-03 2.268 19,1683 NO DATA

HII I( 12 PII.T 1T'./ VI. TE
1
:.112 V,.GT.TE)OP.T AEIS.HULmT1S.7 REIHUMID.? SPEC.HUMII.2 SAP.PRES.2 S.VAP.PRES.2 REF.INDED 2

(Moee f'LiS (C-lsoo I(ebos T~/3) (Periol TKg/Og) T oxlob ) (Milor bKeI.oM-2/31
9.;:: (19T 5.197 15.47 9TAT3 .1 7M9E3 12.348 09,789" NO DATA

PRINT DATE; II SJU 1980
ASSN NUTIRE: 79150714010 MARI NE STRAFACE. LATER DATA SAMPLING NATE TALL C HANNELOT: 6/Mon
STIAMO IM)i 14: 0:111 POT ARPI MI CMOMEtEOTZ)L-UT DATA AVERAGING PERIOD: 30 Mon
11 1ART TATE: 7 M.T ITO79 (DAY 127) SAN MICOLAS 151 AND, CAL. NOMERS)A ATONE: 1TOUPPER -.EVFI-, 2=I.SRER LEVEL

*PNI:E lEE CA: CUI AT104S BASED ON ABOVE OBSERVED AND CAT SOLATED SAl VEX TBUOINGER,1973)

FLU(X PARAMETERS PROFILE SLOPES

138010 ITY T. UP,--DOWN) SCALING PARAMETERS PARTIAL DERIVATIVES (-I NCR.WIT H MEIGMUT

CRAD.RICHARDJI NUMBER MOMFATUI FLOP FRICTIONsVELOCITY GENERAL FORM:DN/DZ= GENERAL FORM: 'N'ILOPE=

To.=StabIA,-Uosl.EleT (NI/M2) (Mt1ers/ "") ITAI-N2)I/ILo(ZI/2 ITLoOI-PSIT-(LnZ-PSII'
-0.004 AT 0MM -P 33E-01 4.36SF-Il TI Z z2TI/',I IN -Nz)

GEOMETRIC MFAN HEIGHT HUMIDITY FLUX SCALING 5PEC.HOMI. N W1ND SPEED TM/%ecT N:RIND SPEED (MINCE
(MeterTr CH-ZIZ2(I/2 (Kg/ Oc nO) IKq /E

9
) lMEICHITI T "'es 2HEIGHT ITN) VeTIAXON

1 2 .99 3 .39?E - ' -6.347E-05 D00,00= E1.22E7-02 PS I PS It
WS SLOP'- 9 INE-0l

1/L AT GRA LAT 'HEAT FLI
U 0 6 TWa"t s/,21 STALIND POT. TEMP. N:SRPEC.H"UMIDITT TRQg/EIO NISPEC.HVMIDT IqK/RqI

8.36E 01 (KelvinT Z HEIGHT T M tr* ZEHEIGH' (Ml Ve'ItA,.
IlL AT it ME TENS -E.347 E-03 DSM/D- -8_a.92E-16 PSIP S17
_0.0 01 5EATTEAT PLUSX SM SLOPE- -R.52E 03

I/L AT 11 3.43E I0 ROUGHNESS LENGTH N-O.EPT.on N.POT.EPTE LM
0: (Mote- INRci HT4 I (Met.rs) ZHIGET (M Vet .1s

SE 0SOTLAR ATAT FLUX 3D029F'-D4 091202- -8 92F-04 P8I PSI

OI 00 -81S 0.2 ,,I 
TKS p 85n04 .IDRAG COPE. AT 10 1METERS N-LriTE MV.ATUC.I111M-2/3T

AU((N-OUETITITV LENGTH TOTA. NEAT BUDGET ELTXI ' TIoNen.oles 7-HEIGHT TM)L Vert A .os
Mtr)(Watts/nOT I I4I3,T PSI-NONE

-2 7E13-7.25E q. T LTPODDT

P11 AT 1I, T .131410i MIJALA RATIO
PI AT _;' S.T,2 

T

o 011)

PSI.2 AT IT I I ETTf P4- 0 141
PSI1? AT 12, V1 0093,9

o GENERAL CTTNSIANTS. MISCELLANEOUS

ON RARMAN GRAVITATION PROF 1lE PROFIT1 F ROTE K ULRa
CONSTANT ACCET AI N TE1(11R.PRNDT TUR.SCMLOT StEN NEAT MI TOAF AIR RE NSITY

TNo.1 (M/n s. T NITMEE RITEE NT.RfI"ANSP.E , .O TRANSE GTE) T'q/*315
1.4 91 79,9' 0.74 0.74 0.92f-0T I 3.E- 3 122

o GENERAL NOTE-, AIR SPECIFIC HEAT
AEJ4O .. ooto *ooP1t 1o neoroo F Proflea Slope rd/.1 P-1-od D.,-, &Iooo 111CM/EM .)
Coootooootl B o.o.... tO of .4164E 02

SITOH2 0/- I14 9 Rq/q RATER EAT MEAT VAP.
PTRI IR li/' TI *1. al ITE ,/,,.951E IT,

* C0ONFIMUED ON NERO PAGE 316



RUN NUMBER: 7YI0.U71400 MARINE SURFACE LAYER PRINT DATE: II JUN 1980

SIAR TIME: 14: U;a P*; Nfi MICROMETE((ROLOGY DATA SAMPLING RATE (ALL CHANNELS); 6/Mmn

START DA, : 7 May 1979 (DAY 107) SAN NICOLAS IS AND, CAL DATA AVERAGING PERIOD 30 Min

ESTIMATE" - "'OMETEURULOUGICA PARAMETERS AT TI N METERS:

AIR lEMP RIND SPEED DEW POINT TEMP.SRUC, BARrPRES. BULK U TEMP AIR-WT TEMP POT-WI TEMP VIR-WT TEMP VPOT-WT TEMP

(Celsius (deter/seE) (Celsius) (KeI..M-/) IMillibar) (Celsius) (Kelvin) (Kelvin) (KE I ) (Kelvin)

13.817 -. 64 1...9 NO DATA 1012,55 04.035 -0.218 -0.120 1.,11 1.2CR

HEI GHT POT IEMP. VIRTIMP. V.POT.TFMP. ASHUMID, REL.,HMID. SPECHUMID. VAP PRES, S.VAP.PRES. REFINDEX
(Mters) (Celsius) (C (Celsius) (Kg/e3( (Percent) (Kq/Kg) (Milli brs) (Millibars) (KeliM-2/3)

IU.US 13915 5.145 15,243 9,317E-03 78,21 7.614E-03 12.339 15.777 NO DATA

0 BU)K AERODYNAMIC CALCU( ATIONS BASFD ON ABOVE ESTIMATED VALUES AT TEN METERS (FRIEHE ET AL,1978):

INFFRRFD FUX PARAMETERS INFERRED INFERRFD MEAN VERTICAL

STABILITY (..UP,-.DOWN) SCALING PARAMETERS VELOCITY COVARIANCE MISCELLANEOUS

GAAD.RICHARDSON NUMBER MOMENTUM FLUX FRICTION VELOCITY WITH LONG, VELOCITY AIR DENSITY

(.-S5.bie,-Unstable( (Nt/n2) (Meters/see) .22eter)/secl IKg/31)

-005 AT GMH -2.31E-l 4.353E-01 -1 APSE-Il 1.2235

GEOMETRIC MEAN HEIGHT HUMIDITY FLUX SCALING SPEC.HUMID. WITH ABS. HUNIDITY AIR SPECIFIC HEAT
(Meter) GMH-(ZIsZ2)1/2 (Kg/sec O) (KQI/Kg) (Meter Kg/sec .3) (IT'./Kg Eel.)
10,99 4.26E-05 -7.99SF-I5 4.25RE-05 2.4164E I2

Z/L AT GMH LAT.HFAT FLUX SCALING POTTEMP. WITH POTTEMPERATURE WATER LAT.HEAT VAP.

-0.207 (Wals/n2) (K(lvin) (Meter Kel./sec) (ITca5./Kg)

1.05E 02 -7.55 E-3 3.218E-03 5.895E 05

Z/L AT tO METFRS
-,0.05 'ENHEAT FLUX R OUGHNESS LENGTH VAP.PRESAT WT LEVEL

(Wets/r2) lMeters) )Ml~lber)
MONIN-OBUKHOU LENGTH 4.07E 0 3.0a2E-04 16.021

(Meters)
-I.H8RE 03 SKY AND SOLAR HEAT FLUX DRAG COEF.AT I0 METERS ARS.HUMID.AT WT LEVEL

(RA ,s/2) (imensionless) (Kq/"3)

-a,13E 02 ,O98E-03 1,209E-02

TOTAL HEAT BUDGET FLUX BARPREAT UT LEVEL
(WaTts/n2) IMillibar)

-7.03E 02 1013.75

BO1WEN RATIO

Inn units)

0.039

MEASUREMENT ERROR ANAL YSIS OF PARAMETERS LISTED IN PERCENT MEAN ERROR AS COMPUTED FROM CONSTITUENT MEASUREMENT ACCURACIES.
TOP ROW ARE PROFILE ERROR VALUES AND TOTTOM ROW ARE BULK AFRODYNAMIC ERROR VALUES. ALL VALUES ARE APPROXIMATE AND ARE .ir-t

GRADRICH. I/L MOMENTUM L:T,HEAI SFNHEAT SKY RAD. TOTAL HFAT BOWEN FRICTION SGLSPEC SIXPOT. ROUGH. DRAG
NO.A GHE AT OM FLUX FLUX FLUX FLUX FLUX RATIO VELOCITY HUMIDIIY TEMP. LENGTH COEF,

191% 191% 110x 165% 165X 5% 16% 330% 55% 110% 11% 75% IIDZ

'46% 546% 46% 42% 474% 5% 7% 516% 23% 65% 497% 43% 40%

CONTINUES BELOW

RUN NUMBER: 7905C71400 MARINE SURFACE LAYER PRINT DATE: 11 JUN 1980
GTART TIME: 14: J:10 PST NRL MICROMETEOROLOGY DATA SAMPLING RATE (ALL CHANNELS): 6/Mmn
START DATE: 7 Ma 1979 (DAY 127) SAN NICOLAS ISLAND, CAL DATA AVERAGING PERIOD: 3C Min

0 COMPOSITE PRIETILE AND BI K AERODYNAMIC DERIVED PARAMETER VALU)E WEIGHTED AS A FUNCTION OF THE ABOVE RESPECTIVE MEASUREMENT ERRORS
WITH THE LOWER LIMIT OF THE CORRESPONDING MEASUREMENT UNCERTAINTY INDICATED IN I I:

FLUX PARAMETERS
STAI:II ITT (UP,-.DOWN) SCALING PARAMETERS

UAAD.RICHARDSON NUMBPR MOMENTUM FLUX FRICTION VELSCITY
<u=Stable -..:Ssabe) (Nt/rM2 (M'eet/sen
I.005 1041 AT UM -2,37F-Ol C6.UE-02J 4.357E-Ol (6,OE-021

1,(JSETR1L MEAN HEIGHI HUMIDITY F(UX SALING SPFCHUMID.

. .(eter G MH :Z I .I )I/ 2 'q /sec _ K (K/K )

Ill, 4.T:IE 05 (R.E-061 -7,3?1I-05 13.OE-051

Z/L AT GM), LAT.HEAT FLUX SCA INC POT.TEMP.
--0 .111q6 IT (.).W.K/2) (Kelvin)

IalE 02 12.0E.011 -6.56SF-03 l2OE-O)
?'L AT (0 ME TEAS

0050 (0,0;1 SLNHEAT FLUX ROULGHNFSS LENGTH

MONIN-OUHOV LENGTH 3.YSE go I.1.0EuIX 3,12E-54 16.UE-05I

-2 079E ' TinY AND SOL AR HEAT FLUX DRAG CUFF,AT 10 MFTERS
(Waft/MO) (Meter))

SlIE 0 lGEiOll I .411,1-U03 4,OE-I4]

TfdAL H(FAT BlGET FLUX
(Watts/n?)
-7.10 12 I3.0i D0I

SOREN RATIO
(nv units)

0..40 1OM)

* DIEFERENIE BETWEEN THF PROFILE AND BULK AFRODYNAMIC DFRIVED PARAMFTER VAIUFS AS COMPUTED VIA THE STANDARD DEVIATION FROM EITHER THE

A:OVE WFTIHT0o COMPOSITE VA(VE OR MFATURFMFNT UNtRFRTAINTY VA.,IE (WHICH EVER ABSO.UTE VALUE IS LARGER). ALL VALUES ARE
I ISTED IN PERCENT DIFFFRFNCE AND ARE .ror-"-

GRADRICH. Z/ MOMENTUM tAT.HEAT SIN.HEAT SKY RAD, TOTAL HFAT POWEN FRICTION SCLSPEC SCLPOT. ROUGH. DRAG

Nr.A SMH AT TOM FUX IlUX lUt IlUX FLUX RATIO VFLOCITY HUMIDITY TEMP. LENGTH COF.

2% % ox 10% lox ox 2% 1% OX 12% 4% O1 3%

e END OF DATA ARIN 317



MARINE SURFACE LAYER RICRME rFOROLOGICAL EXPERIMENT

NAVAL RFSEAICi? LABURATORY
ATMOSPHERIC PHYSICS BRANCH

MARINE ATMOSPHERIC RESEARCH STATION
SAN NICOLAS ISLAND, CALIFORNIA

. . . . MICROMETEONDLOGICAL DATA . . .

RUN NUMBER: 7905071430 PRINT DATF: 11 JUN 1960
START TIME: 14:3R:30 PSf DATA SAMPLING RATE (ALL LHANNELS); 6/Mon
END TIME: I5: 1:41 PST DATA AVERAGING PERIOD' i Mon
START DATE: 7 My 1979 (DAY 127T NOMENCLATURE: OUPPER LEVEL, 2=LOWER LEVEL

0 ANALOG CHANNEL RAW DATA (AVERAGE VDC): f
No.g -No.1 No%02 No.03 No.g4 No.05 No.0' No.07 No.08 No. 09

VOLT.RFE.A TEMP.STRUC.1 TFP.STRUC.2 DEW POINTI DEW PO(NT2 WIND SPFED WIND SPEED2 BAR.PRES.2 SKY RAT. WIND DIR
6.205 0.001 O.OO0 5.101 5,171 6.393 t.157 4.771 5.068 4.517

No.1t No.T1 NO.12 No.13 No.14 No.15 No.16 No.17

BLLK WT TEMP AC FREQUENCY AC VOLTAGE MANUA FLAG ZERO REF. SPARE A SPARE , VOLT,REF.B
4.314 3.820 2.536 .00a1 0,001 D0.01 0 01 6.205

0 DIGITAL CHANNFL RAW DATA (AVERAGE): ESCARPMENT DATA, FIELD CALIBRATION AND 61ND SPEED ESCARPMENT CORRECIIONS:

NO,1 No,2 UPWIND NEAR UPWIND LAND DPIFCAL DPTFCAL WTbFCAL WSIFC W>EC
AIR TEMP.I AIR TEMP.2 HEIGHT/LENGTH PATH(MeTers) (Volts) (Volt (Vo01t.) (Coeff.) (CE. f.)
1411 1369P3 1421 137706 0.19 M5 0.908 -005: 0.000 0.995 a.9619

o SYSTEM HOUSEKEEPING PARAMETERS TRANSLATED INTO ENGINEERING UNITS:

MANUAL FLAG ERROR COUNT DATA DATE VOL TEP .DEV VOL T.RFF,DFV ZERO REF.DFV AC VOL TFLUX AC FREQ.FI UX AC VULTAGE AC FREQU[NCY
(Noscan) (Noscas) (No.scans) A(No.(.105V) B(No.).OI5V) (No.,02V) (No.)5V) (No.)IH,) (VAV) (Ho)

5SO 0 0 0 0 0 1 15.4 59.82

o OSERVED MICROMETEOROIOGICAL PARAMETERS (INCLUDING THE ABOVE CAL. AND ESCARPMENT CORRECTIONS) TRANSLAIED INO ENGINEERING UNITS

AIR TLMP.I WIND SPEEDi DW POINTE TFMP.STRUC.) WIND SIR. OAR.PRES.( SKY NO. BULK W 1EMP MFAN AIR TEMI
(CelsiusI (Met.r/s.c) (Celsoos) (K.loM-2/3) Deq.True )Molliban) IWatt/e (Celsisa t/elvin
13.A92 11.33 10.15 NO DATA 598.6 101T.40 -7E10E 02 14.017 286891

AIR TEMP.2 WIND SPEFD2 DEW POINT2 TFMP.STRUC.2 TIDE TABLE BAR.PRFS.2
(Celsis) (Meter/ser) (Ce1sius) )KeI.oM-2/3) (Meter MSL( (MlIo(,ar)
13.771 11.66 1 0.1 NO DATA -0.79 1012.50

- CALCULATED MICROMETEUROLOGICAL PARAMETERS:

HEIGHT, ZI POT.TEMP.I VIR.TFMP.I V.POT.TEMP.I ABS.HUMID.t REL.HUMID.1 SPEC.HUMID.I VAP.PRES I S.VAP.PRCS,I REFINDEX I
(Meters) (Celsiusl (Cels.s) (CelsousL (Kg/c3) (Percoot) (Kq/Kq) )Miliban) (Mollobar) (Ke(,,9-2/3)
18.35 (3.872 (5.025 15.215 9.344E-13 79.14 7.643E-03 (2.370 (5.632 NO DATA

HEIGHT, 92 POT.TEMP.2 VIR.TEMP.2 V.PUT.TFMP.2 ANS.HUMID,2 RELHUMID.2 SPFC.HUMID.2 VAPPRES.2 S.VAPPRES.2 RLFINTIX 2
(Meters) (Celsoos) (Celsius) (Celsous) (Kg/3) (Percen") (Kq/Kg) (MilIbar) (Mllobar) (Kel.oM 2/3
9.20 13.861 15.109 15.199 9.363E-03 79.13 ".672-l3 12.43) 15.729 QU DATA

* CONTINUED BELOW

PRINT DATE: II JUN 19B0
RUN NUMBER: 79050 '1430 MARINE SIuRFACE LAYER DATA SAMPLING RATE (ALL CHANNELS): 6/Min
START TIME: 14:30:30 POT SRL MICROMETEOROLOGT DATA AVERAGING PERIOD: 30 Mi-
START DATE: 7 May 1979 (9AY 127) SAN NICOLAS ISLAND, CAL NOMFNCLAIURE I=UPPFR I EVEL, 2=LOWER I EVEI.

o PROFILE CALCI ATIONS BASED ON ABOVE UBSERVFD AND CALCULATED VAI UFS (BUSINGER 1973)t

FLUX PARAMEiER-I PROF ILE SL)PES
STAPILZTY I .UP,-=DOWN) SCALING PARAMFTER PARTIAL DERIVATIVES (=INCR.WITH HEIGI'

GRAD.RICHARDSON NUMBFR MOMENTUM FLUX FRICTION VELOCITY CENERAL TORM:DN/DZ= GENERA. FORMNSLOPE
=

(+.Stahle-Ust ble) (Nt/N2) (Metens/sec (N1-N2)I/Iin(Z1/2)o I(LnZI-ESI)-(LnZ2-PLI/ 
0.008 AT GH -1.6SE-01 3.6NiE-01 )Z!0Z2)1/2] (NI-N21

GEOMETRIC MEAN EIGHT HUMIDITY FLUX SCALING SPEC.HUD. N:WINT SPEED (/ted N-WIND SPEED (N/sr'
(Meter( GH-(ZIZ2)1/2 (Kq/se c m) (Kg/Kg) ZE;IGHT (Meters) ZHEICHT (M) iert.AKis
12.99 2.63E-T -5.852E-05 DWS/DZ 7.4E-02 PSIOPSIt

WS SLOPE- 1 09C 00
I/L AT GMH LAT HEAT FLIS
0.O11 (Watts/el) SCALING POT. TEMP, N:SPEC.HUMIDITY 4Kq/K) N=SPEC.HUMIDITt Rg'RN(

6,500 c1 (Relo"i ZHEIGHT (Meter.' ZHEIGHT (M) Vert Azs
Z/L AT 10 METERS 6,33BE-03 DSM/DZ

= 
-8.920-0 PSI-PSI2

0.008 SENHEAT FlX SH SLOPE- -9 24F 03
(Wats/l2)

Z/L AT Z -3.80E 00 ROUGHNESS LENGTH N=POT.TEMP.(Kelon) N'POTTEMP (K.e(-n
.015 (Meters) Z;HEIGRT (Meters) -HEIGHT (MI Vert Al,.

SKY AND SOLAR HEAT FLUX 1.673F-04 DPT/DZ- I .27E-03 PSI-PSI?
Z/L AT Z2 (Watts/cM) PIN SI OP0- 6.461 01
0.100 7.10E 02

DRAG COEF., AT I METERS N-LnTEMP STRUC.(Rk-2/3)
MONIN-OIIKHOV LENGTH TOTAL HEAT BUDGET FLUX Ioenosoonle... Z-HEIGHT (M) Vert .A.1s
(Meters) (Wa 'ts/e ) 1 0331 - 0. PSI-NONE
I.196E 03 -6.4NE IT CT? SLOPE=NO DATA

PSII AT Z1= -0.072090 BOWER RATIO
PS l AT Z2 -0,036143 Ino oits)
PS12 AT I -0.097419 -0.05B
PS12 AT Z2- -0.048842

" GENERAL CONSTANTS MISCELLANtI US

VON KARMAN GRAVITATION PROFILE PROFILE BUXl BULK
CONSTANT ACCELERATION TUR.PRANDTL TUR.SCHMIDT SEN HEAT MOIOTURE AIR DENSITY
(No VIts) (M/sec 2) NUMBER NUMBFR TRANSF.COFF, TRANSF.COEF. IKg/c,9i
0.4 9.7959 0.74 0,74 0.92E-03 1.32F-03 1.223

o FNERAL NOTF': AIR SPETFIC HEAT
Accoracy loeiatot n eceeded for ceasureeeot of Profile Slope and/or Partal Derotiatoo . (Icl /Kq Kel I
Computation eoecutd by insertion ofL 2.416SF 02

SHI-SN?- ./- .08F-3 Kg/Kg. WATER LAIHEAT VAP
(IT c /KQ)
5.N9550 E P

* CONTINUED IN NEXT PAGE 313



RUN NUMBER: 7905071430 MARINE SURFACE LAYER PRINT DATE. 11 JUN 1950
START TIRE: 14:30:30 PST NRL MICROMETEOROLOGY DATA SAMPLING RATE (ALL CHANNELS): 6/Mun
STA6T DATE: 7 May 1979 (DAY I27) SAN NICOLAS ISLAND, CAL DATA AVERAGING PERIOD: 30 Min

ESTIMATED MICROMETEOROLOGICAL PARAMETERS AT TFN METERS

AIR TFMP. WIND SPEED DEW POINT TEMP.STRUC. BAR.PRES. BULK ST TEMP AIR-WT TEMP POT-ST TEMP VIR-W TEMP V.POT-Vr TEMP
(Celsius) (Meter/see) (Celsius) (Kel.iM-2/3) (Nillibar) (Celsius) (Keluin) (Kelvn) (Keluin) (Kelnvn)
13,761 11.74 10210 NO DATA 1012.40 14.017 -0.255 -0.157 1.092 1.190

HEIGHT PUT.TEMP. VIR.TEMP. V.POT.TEMP. ARS.HUMID. REL.HUMID. SPEC.HUMID. VAP.PRE. SYVAP.PRE5* REFINDEX
(Meters) (Celsius) (Celsius) (Celsius) (Kq/.3) (Percent) (Rg/K9) (Nuilib.rs) (Mllibrs) (KeI.xM-2/31
10.00 13.859 15.099 15.197 9.383E-03 79.05 7.66BSE-03 12.424 15.718 NO DATA

* BULK AERODYNAMIC CALCULATIONS BASED ON ABOVE ESTIMATED VAt UES AT TEN METERS (FRIEHE ET AL,197B):

INFERRED FLUX PARAMETFRS INFERRED INFERRED MEAN VERTICAL
STABILITY (-UP,- DOW) SCALING PARAMETERS VELOCITY COVARIANCE MISCELLANEOUS

GRAD.RICHARDSON NUMBER MOMENTUM FLUX FRICTION VELOCITY WITH LONG. VELOCITY AIR DENSITY
)+-'Stable,-Unstable) INt/M2) (Meters/sec) (Mter2/se.2) (K/ )
-0,006 AT GMH -2,37E-01 4.402E-01 -I,93RE-01 12236

GEOMETRIC MEAN HEIGHT HUMIDITY FLUX SCALING SPEC.HUMID. WITH AbS. HUMIDITY AIR SPECIFIC HEAT
(Meter) GMH-(ZtZ z)I/2 (Kq/sc .2) (Kg/Kq) (Meter K/sec .3) ITca1./K Kel.)
1a.99 4.17E-05 -7.740E-5S 4.169E-05 2.4166E 02

Z/L AT GMH LAT.HFAT FLUX SCALING POT.TEMP. WITH POT.TEMPERATURE WATER LAT.HEAT VAP.
-0.0DB (WttS/M2) (Welv-) (meter Eel./see) (ITcI./K)

1.03E 02 -8.40SE-03 3.70IE-03 .58953E 05
Z/L Al I0 METERS
-0.0 06 SFNHEAT FLUX ROUGHNESS LENGTH VAP.PRES.AT ST LEVEL

(Watts/M2) (Meters) (Millibar)
MONIN-OBUHOV LENGTH 4.S8E GD 3.119E-04 16.001
(Meers)
-1.6BSE 03 SKY AND SOLAR HEAT FLUX DRAG COEF.AT 10 METERS ABS.HUMID.AT ST LEVEL

(W.tts/X) (Dinensionleus) (K/.!)
-7.10E 02 1.405E-0a3 1.207E-02

TOTAL HEAT SUDGET FLIUX BAR PRES.AT WT LEVEL
WaIts/2) (Millibar)
-6.02E O 1013.60

ROWEN RATIO
(no units)
0.145

* MEASUREMFNT ERROR ANALYSIS OF PARAMETERS LISTED IN PERCENT MEAN ERROR AS COMPUTED FROM CONSTITUENT MEASUREMENT ACCURACIES.
TOP ROW ARE PROFILE ERROR VALUES AND BOTTOM ROW ARE RULK AERODYNAMIC ERROR VALUES. ALL VALUES ARE APPROXIMATE AND ARE "+or-":

GRAD.RICH. Z/L MOMENTUM LAT.HEAT SEN.HEAT SKY RAD. TOTAL HEAT BOSEN FRICTION SCL.SPEC SCL.POT. ROUGH. DRAG
NO.AT GMH AT 1GM FLUX FLUX FLUX FLUX FLUX RATIO VELOCITY HUMIDITY TEMP. LENGTH COEF.

171% 1R4% 120% 170% 140% 5% 15% 309Z 60% 110% BOX sex 120Z

449% 448% 46% 43% 376! 5% 7% 419X 23% 66% 399% 43% 40%

CONTINUED BELOW

RUN NURSER: 7905071430 MARINE SURFACE LAYER PRINT DATE It JUN 1990
START TIME: 14:30:30 PST NOL MICROMETEOROLDGY DATA SAMPLING RATE (ALL CHANNELS): 6/M..
START DATE: 7 May 1979 (DAY 127) SAN NICOLAS ISLAND, CAL DATA AVERAGING PERIOD: 30 Kin

o COMPOSITE PROFILE AND BULK AERODYNAMIC DERIVED PARAMETER VALUE WEIGHTED AS A FUNCTION OF THE ABOVE RESPECTIVE MEASUREMENT ERRORS
WITH THE LOWER LIMIT OF THE CORRESPONDING MEASUREMENT UNCERTAINTY INDICATED IN 1 I:

FLUX PARAMETERS
STARTIITY (-+UP,-.DOWN) SCALING PARAMETERS

GRAD.RICHARDSON NUMBER MOMENTUM FLUX FRICTION VELOCITY
n ;Sable,-;Uctubl.e) (Nt/MZ) (Meters/sec)
4.004 ? IP. AT GH -2.17E-01 16.0E-02I 4.202E-01 16.E-021

GEOMETRIC MEAN HEIGHT HUMIDITY FLUX SCALING SPEC.HUMID.
(Meter) OMH (Z122)I/2 Rq/see it ) 2Kq/Kq)
12.99 3,8RE-R5 IR.E-Ot1 -7.032E-R5 [3,SF-05

I/L AT GMH LAT.HEAT FLUX SCALING POTTEMP.
0.005 10.021 (Watts/12) (Kelvin)

9.53E 0 1.REDII 5,542E-03 12.0E-021
7/L AT 10 METERS
0.RR4 (0.02) SENHEAT FLUX ROUGHNESS LENGTH

(W.tts/n?) (Meters)
MONIN-OBUKHOV LENGTH -I.SE 00 (3.11E001 2.613F-04 Ob. OE-IS)
(Me ter)
2.383E 03 SKY AND SOLAR HEAT FLUX DRAG COEF.AT 10 METERS

(Watts/2 (Me t re)
-7I10E 02 IP.OE+FII 3.12E-03 (4.IE-041

TOTAL HEAT R)IDGET FLUX
(Wt t /A2)
-6.17E 02 3.11E.611

BOSEN RATIO

-0.015 E0.091

* DIFFERENCE BETWEEN THE PROFILE AND BULK AERODYNAMIC DERIVED PARAMETER VALUFS AS COMPUTED VIA THE STANDARD DEVIATION FROM EITHER TH
AROVE WEIGHTED COMPOSITE VALUE OR MEASURFMENT UNCERTAINTY VALJE (WHICH EVER ABSOLUTE VALUE IS LARGER). ALL VALUES ARE
LISTED IN PERCENT DIFFERENCE AND ARE or-:

GRADRICH. ZIL MOMENTUM LAT.HFAT SFN.HEAT SKY RAD. TOTAL HEAT ROWEN FRICTION SCL.SPEC SCL.POT. ROUGH. DRAG
NO.AT GMH AT ID FLUX FLUX FLUX FLUX FLUX RATIO VELOCITY HUMIDITY TEMP. LENGTH IOEF+

37% 39% lox 23% 154% 92 4% 65% 9% 141 50x 29x L.

e.. ., 8o RSIAim 319



MARINE SURFACE LAYER MICROMETEOROLOGICAL EXPERIMENT

NAVAL REYFARCH LABORATORY
ATIMOSP HE RIC PHYSICS BRANCH

MAR INE ATM OSPHE RIC RESEARCH STATION
SAN NICOLAS 1I1LAND, CALIFORNIA

* **MICRUMEEOR0.JGIE.L DATA a *

NIt. NUMBER: 7985071500 PRINT DATE: II JUN 1991
START TIME: Is: 0:50 PS T DATA SAMPLING RATE (ALL CHANNELS): 6/Mon
EN. TIME: 1':31: I PSI DATA AVERAGING PERIOD: 30 Kin
IITARY SAT E: 7; H , 19 79 (DAY I2/) NOMENCLATURE: ImUPPER LEVEL, S-LOWER LEVEL

ANIOO CHANNEFL RAW DATA (AVENAGE VDC):

No .0" No.01 N.,02 No.03 N.,04 No.15 No.06 N-017 No.00 N..09
(L.R)E.A TE.MP.SIR(IC.I TFMKP,TRUC.2 DE.W POIT DWPINT? IN PEEDI WIND SPEED? BAR.PRES.? SKlY RAD WIND DIR.

-1" .001 I.00 5.076 ".152 6. 825 6.368 4.75? 4 .499 4.444

n-IS No.11 No.12 No.13 No.14 H,.15 N,.16 N-.17
EU1) K W I TLn)' AC PREQUENLY At- VO! TATE MANUIAL FLAG ZERO REF SAR E A S PAR E B VOL TREFP

40.367 '1t 23 Z..5 35 U.0 01 U. 01 0 (. 1 (. 011 6 .205

xDIGITAL CHANNIL RAW DATA (AVERAGE): EYCAVPMFNT DATA, FIELD CAI IB-RATION AND WIND SPEED ESCARPMENT CORRECTIONS:

No.1 N".;' UPWIND NEAR UPWIND (AND DPTFCAL DP2ECAL WTBECAL WSIEC WS2EC
AR T1MP. AIR TEMP.? HEIGHT/L ENGTH PATHI(Met e-'s) (Vol ts)I (Volt sI (Vo.It sI (CoeffT., (Co.ff.(
1 4 1 16( 14;-1 13716R 0. 175 A01 -0.'o08 -0.1051 0 .00 a 0.995 0. 969

0 Y!,TER HI:LSEKEEPIRG; PARAMETERS TRANSLATED INTO ENGINEERING UNITS:

MANUAL. El At) ERAUN CIODI DATA EIAflE VIOL TRE IIF.ES V1,, T.RFF. DCV ZERO REF.DEV AL VOlT FLUX AC EREQ 'ELUX AC VOLTAGE AC FREQUENCY
ON.s,an, (No.can) (Noncns AN.).605V) B(N.).005V) INo.002OV) (NoI)SV) (RNlIHoI (VCI) H

140 5 15.4 59.94

oOk,1ERVED MICEL(MFIEDROLOGICA1 EAHANFIr~fS (INCLUDING THE AROVE CAL. AND ESCARPMENT CORRECTIONS) TRANSLATES INTO ENGINEERING UNITS:

Al.R )(MP.l WI ND SPELSI DiCl P0L11 ITFEPIP.SiRUGC.1 V INE DIR. BAR.PRES.I1 SKY MAD. BULK WT TEMP MEAN AIR TEMP
Oho) (Me tr/e (Celos (Ke1.oM-2 /3) IDeg.True( (Milloiar (Wt/? Celsiun) (Relozn)(3. 162 (3.16 11.00 ENI DATA 296.1 1 011.1I1 -6.27E I?2 14.000 266.849)

Ak TEMP,2 W IN D SPEED;! DEW PIIINT? TEME.STRUC.?2 TIDE TABLE EAR.PRES.
(c:elsos( Mtr/ (Ceno) (Ee. otM-2/3) <MItr MSL(I (Milloiar

13.717 (2.06 10.0y NO DATA -0.16 112.21

o CAI( CU( ROLES MICRkOmETEONTLICICEAL PARAMETERS:

HEIGHT, CI PUT.YEMP.I VIR1,TEKE.I V.F((Y.TEMP.I AB.HUIDI1 EL.HUMID.I SPEC.MUMID.I VAP.PRES.I S.VAP. PRES.I REF.IRDES I1
((Intern (C on C~ Ion (Eelnoon( (Kg/n??)0 ,ercent (Kg/Ag I (Millibar (Kilflbar) (RD.oM-2/3

18135 ;r3.,41' 9A J5.161 9.25 E-0 7A.53 7.56SF-I! ( 2.247 15.596 NO DATA

NOTCH], /2 POTTEM1P.? VIR.TFHP.2 V.P0T.YFMP,2 AR'SHURID.? NELKUMID1,? SPEC.H(JMID.2 VAP.PRES.? S.VAP.PRES.2 REF.INDED 2
(Ratrs :Clsos (Cel.1suo) o ,s) (Cesoun) (Kg/m3t (Percent) (Rg/Kg( (Millo, bar) (Millo ar (RKeI.oxM-2/3)
9.201 13.907 (9C.045 15.135 9 .31 4 E-)3 78. 70 7.1,13E-03 12.332 15.669 NO DATA

"CONTINUED EILLIS

PRINT DATE: It JUN 1980
RIJN NUMBER: 790507100 MARI(NE (JREAEF LATER DATA TAMPLING RATE (ALL LMANHELSI: 6/Kin
START TIME: 15: 0:50 PIT NNL KICROMFYOnROL OIY DATA AVE RAGING, PERIO0D: 30 M"n
START DATE: 7 Hay 1979 (DAY (27) SAN NICOLAS ISL.AND, CR0 NOMENC(.ATURE: IzOPPER LEVEL , 2-1OWER LEVEL

o PEOFILE CALCt((ATIORS BASED ON ABOVE OBSEFRVED AND CR0 CUtATED VAL.UES (BUSINGER,1973):

FLUXS PARAKETIT21 PROFILE SLOPES
TOTARIOITT (+.=UP ,-~DOWN) SCALING PARAMETERS PARTIAL DERIVATIVES (-OINCR.ROTH HEIGHT)

T-RADRICHARDYON RUMBER MONENTUM FLUX FRICTION VELOCITY GENERAL)FORK:DN/D2= GENERAL EORM;'N'SLOPE=
(.o-taRle,-UntaRIt,( (Ntlm2( (M eters/nr I(NI-NSII/ILnI(lZS1 Z2 (Lt2I-PSI)-(LnZ-P SI))/
1.09 AT CMM .4F0 Z /' N -4.47E-01 6.461I. Z102( , IR1421

,OT1tFTIEI (lEAN HEIGHT HUMIDITY F)(JS SCALING SPEC.HUMS. N-WIND SPEED OM/sec) ReWIND SPEED (K/nec)
(terY GMH.(11012(I/2 (Kg/se n?(2 (Kg/Kg( Z=HEIGH.T (Meters) ZOMEGT MI Vert.A.on
12.99 4.10E-55 -. 81(EI DWO/DY- 1 0,I PSI;PSII

DSLOPE- 6.6?E-Ol7
1L RI GMH LAT.HEAT PLUS
10112 (W a ttn/n2 SCALING POT. TEMP. N=0PEC.KUMIDITY (ME) N-SPEC.NUMIDITY (Eq/RN)

1.A 02 (Oetoit( 7-HEIGHT ( Mete rnsOg/ Z-HEIIT (K) Vert.Ai
L/ AT 1o METERS ?.4 97E-02 DSH/DZ- -8.92E-06 Psi PSI?
0109 511NoHEAT F I DRI SLOPE- -9.3lE 03

(Watts/n?)
2/C AT ZI -I.87E II1 ROUGHNESS LENGTH N=FO0T.TEKP.I(1eloon) N-POaT.TEMP.(Keloin(
0.011? OZes 7HEIGHT ( Met:nI Z HEIGHT (MO Ve.Aons

SK Y AND SOLAR NEAT FLUX 5,97TE-04 DPT/DC. 3.83F-03 PSI-PSI?
zO/L AT 22 (W.1s/A FOR SLOPE- 2.1IAE III
0. 009 -6A,27E 02

DRAG CF. AT I0 METERS N: .nTEME.STRUC.(EoM-?/31

RUNIN-(BIRT(~v LENGTH YOTA ,HEAT bIUDGET ECHO (1)n, niom,. n 2HEIGHT (K) Vert.Attn
(eter") (W ttn/n2( 2.4'3E-) PS INONE
I.07R 0A-.4EI CT? SLOPE-NO DATA

PIl AT 21'-0. ( BOWER RATIO
PSl AT 7? I I412 (no ".nts
P S I? AT 7 10 -T IN -1.1761s
PSAT2 -0,15421 9

* GNERA. LON4SIANTS: MISCELLANEOUS

VON EARMAN 1GRAVITATION PROFIE PROFI BU( K BUL K(ONSI ANTI ACCELERATION TUR.PRANDIL IUR.SLHMIDT SEN HEAT MO ISTURE AIR DENSITY
(No onts) (iA/=e ?) NUMBOR NUMBER T1RAR5F. CIE. IRANSF.COEF. (X91.3)
0.4 9.799 8 .74 0.74 I.9?E-53 1,32E-03 1 12231

ot.E,1 RRAL NOT): AIR SPECIFIC HEAT
A!roa I looan ... ceeded ..or nen nnt of Profile Slope and/or Partiok Derivative. (ITcaIl./Rq Eel.)

t~nootoeeotMbypne tin if .4164E 92

SHI SMH?- -/- ORFE-A Eq/Eq. WATER LATHMEAT YAP.
LI Ilcal ./RqI

-CONTINUED ON, ME101 PACE 320



RUN NUMBER : 7905071500 MARINE SUR FACE LATER PRINT DATE:1 It JUN 1980START TIME: 15: 1: 51 PUT NR L MI CROMETEOROLOGY DATIA SAMPLING RATE (ALL CHANNELS): 6/Mit
S TART DATE: 7 nay i979 (DAY 127) SAN NICOLAS ISLAND, CAL DATA AVERAGING PERIOD; 30 Mito

" ESTIMATED MICRUMETFURTLOGICAL PARAMETERS AT TI-N METERS:

AIR TEMP. WIND SPEED DEW POINT TEMPOSTRIC. BAR.PRES, BILE WT TEMP AIR-WT TEMP POT-AT TEMP VIR-AT TEMP V.POT-AT TEMP
(CI"'s v) -Mtr/e) (Celsios) (KEeI.M-?/II (Moilibar) (Celsiuii.) (Relgn) (Relcun" (R"I""~ (E.1 ic)
13.710 12.19 1a.S0 MNO DATA 10111.11 1 4.110 -I.2M9U -0.19Z 1.037 1 .135

HIGIHT P1.10 VIRIUP1'. V.POT.TENP. ARS HUMID. RELMHUMID. SPECEMUMID. VAP.PRES.. SVAP.PRED. REPINDES
)etr) (Ce1si.s) (CeIsi (Col1n.)P (Eq/n3) (P ercent) (q / K 9)j (fITT,( (k~ias ~.M23

11 .0 (VAINa 15.037 15.135 9.307F.1 70.68 7.5-0 (.2 (5.661 NO DATA

"1DOT0 AERUDYNAhjIC CALCUL ATIONS ('ASED ON ABO0VE ESTIMATED VALUES AT (EN METERS (ERIEHE ET AL,1970(-

(IP RRED FlY05 PARAMETERS INFERRED iNFERRED (MEAN VERTICAL

STABILITY (..UP,-=DOWN) SCALING PARAMETERS VELOC ITY COVARIANCE MISCELLANEOUS

GNAD.RICHARDTON NUMBER MOMENTUM ELUX FRICTION VELOCITY WITH LONG. VELOCITY AIR DENSITY
(=StIe.,-Unst.Dl. (Nt/nM2) (Met'ers/Sec) (Meter. 2,2 (KIT/ni)

-0.006 ATI CMI -2.6 IE-OIT 4.617E0I -2.,2E., 1.11235

GEOMETRIC M4EAN HEIGHT HUMIDITY PLUS SCALING SPEC.HUMID. WITH ABS. HUIDIITY AIR SPE.CI'-IC HEAT
(Me ter)I GMH=(ZIC?2(l/2 "7g/se" m2) (RR/Kg) (MeterERR/Se2 m3( (ITaI./KR Rel.)i
12.99 4.42E-05 .-7.832E0 4.424E-05 2.4164E 02

Z/L AT CMII LAT HEAT PLUS SCALING POTTEMP. WITH POT TEMPERATURE WATER LAT.HEAT ViR".
-0. 007 (W . ts/m2( (KelvI (MetIer KRe) /5C) ( I 'caI.-/")

19002 -8.99-3 4 155F-I 0.358956E .5
Z/L AT 10 METERS ,.9

-0.006 SNH"EAT EILUS ROUGHNESS LENGTH VAP.PRES.AT WT LEVEL
I._tts/,s2( (Meters-) (Nl I lita r)

MONIN-OBUEHOV LENGTH 5'I4E 00 3 .672F -04 1 5.978a

-1.734E03I SOY AND SOLAR HEAT FLUT DRAG IJEF.AT 10 METERS ABSAHUMID.AT AT LEVEL
(tns2((D ie.,sioolss-) (9,1/ M )

-6.27E 02 1 .uSE-I3 1.206E02

TOTAL HEAT BUDGET P(.((S BAR PRESAT AT LEVEL

-5.130 02 1113,3 1

0.047

*MEATIMEM ENT ERROR ANAL YSIS OF PARAMETERS L ISTED IN PERCENT MEAN ERROR AS COM PUTED FROM CONSYITUENT MEASUREMENT ACCURACIES.
TOP R0)W ARE PROFILE ERROR VALUES AND B-1OTO MOW ARE E, U1 K AE RODYMNI C ERR OR VALUES. ALL VALUES ARE A PPROOIMATE AND ARE o or-*

GRA,,RICtI. ilL MOMENTUM LAT.HEAT SEN.HEAT SKT 880. TOTAL HEAT ('OWEN FRICTION OCLSPEC SCL.POT. ROUGH. DRAG
BOaAT GMH ATI In P).FUXV LX il FiUX PLUS ELUX R ATIO VELOCITY HUMIDITY TEMP. L ENGTH COEF.

R7X 95% 74% 1420 65% 5% 21% 207% 37% 115% 28% 57% 74%

390% 39)0 46% 43% 3)8% 5% a% 361X 23X 66% 341% 4.0% 40%

eCONTINUED BELOW

RUN NUMBER: 79101715S00 MARINE SURFACE LATER PRINT DATE : It JUN 195aSTAR TIME : IS: 0:50 POT ITMEIOLG DAASMLNG RAT (ALL C HANNELO): A/Mon
START DATE: 7 May 1979 (DAY '27) SAN NJICOLAS ISLAND, CAL DATA AVERAGING PERIOD: 31 Mit

CO0MPOSITEF P ROFILE AND ('U)K AERODYNAMIC DERIVES PARAMETER VALUE WEIGHTED AS A FUNCTION GE THE ABOVE RESPECTIVE MEASUREMENT 0)00 .S
WITH THE L OWER LIMIT OF THE CORRIESPONDING MEASUREMENT UNCERTAINTY INDICATED IN 1 1:

FLUX PAMAMETERS
STAP11I) IT (eUP,-'OWN) SCALING PARAMETERS

G.RAD.,R0CHAR DTON NUMBER MOMENTUM ELUR FRICTION VELOCITY

a0I o6 10.02)1 AT I -3.32E-S 16.qE00 5.16F-SI 16.1E021

(I-OMETBIC MEAN HEIGHT H)(9001)Y FLUX SCALONG SPECROUMOD.
Meter) CMM'(152')1/? (80/ sec m?( (q/Kg)
12.99 4,39F-O5 (B.00-IA) 7.550-R5 T3 lE-OS)

//L AT GMII LAT ,HEAT FLX SCM) INS POT.TEMP.
0. 0 D 1.02) (Watts/1n2) (Keclvit)

lIR1E 02 12.0r-011 2.237E02 12.00-02)
Z/L At I 10 EFR5
0. 0 6 to(0-1 SEN.HE AT FLUX ROUGHNESS LENGTH

(Watts / M2) (Meter%)
MYNIN-OBIRNOV LENGTH -1.46E0a1 (3.0k.001 5.950L04 16.00-551
(Meters')
1.577E 03 SET AND SOLAR HEAT FLUX DRAG COEE.AT 10 METERS

(Watts/eD2) (Me ters)
-6,.27f .0/ l?..UI 1,78- 1 -U/ 14.00-041

(TAL HEPAT BUDJGET ELUX
I(W a t t s/ 1 )

liOWEN RATIO

DIT"EREN(F BETWEEN OH) PRO)FILE AND RU: K AEROD0YNAMIC DERIVED PARAMETER VA)IUFS AS COMPUTED VIA THE STANDARD DEVIATION FROM EITHER THE

All ,'1. WEIGCHTIED L(II TOI VALU(E ((8IM AAURE MI NT INT ER I(ATO VAL)), (WHICH EVER ABSOLUTE VAL UE IS LARGE R)I. AL L VALUES ARE
L('STED IN PERCEN T DIFEE RENFL- AND ARE"tr:

GR AYRICH. i/L MOMINTUM I(AT1 HE AT SEME IfAt ORT MAD. TOTAL MEAT ('OWETN FRICTION SC), SPEC DEL POT ROUGH. DRAG
MO.AT CMII AT TIM FUEX F)IR IKLUX F) VO EL.IO RATIO VP- ')EITY HUMIDITY TEMP. LENGTH L OP.

42% 44X 29% ;-x 9ax 0% 3% 122% (4% I5l P9l 451 9

04 IN SwATA *I"# 321



MARINE SURFACE LASER MICROMETEOROIOCICAL EXPERIMENT

NAVAL RESTFARCH LABORATOCRY

ATMOSPHMERIC P HYS5ICS BRANCH
MARINE A 1MODPK. RIC RESEAR CH STATION

SAN NICOL AS ISLAND, CALIFORNIA

. * * . MICROMETEOROLOGICA. DATA Ac.o.g

RUN NUMBER: 790507t760 PRINT DATE: it JUN 1980
VTART TIME: 17. 2:11 Psr DATA SAMPLINRG HATIE IALL CHANNEl SI: b/Mon
END TIME: 1 7: 32: 2 PIT DAT A AVERIAGING PER IOD): 3 0 Ma'n
START DATE: Sopat 1979 1DAY 127) NOME NCE ATUSOE: I-UPPER LEVFI , 2=1LUWER I FUEL

ANALOG CHANNEL RAW I-n *VEHAGF VIC);

N.1 No.0 No.e;2 No,. No-04 No.05 No .'6 No7 ScL5.0
VLTREFA ITFI.DTR(JC.1 T EHP.DIRUIC.2 DE W POINTI DFW POINT? WIND s, T)I W IND SPtED? BAR.PIFS I T T'A)) WIND U IR

6.2 05 0.00. .a01 5.096 5 .170 6. 3 3 6. 033 4.744 1.6538 A..

o.1 N.1 No1 No 13 No.14 No.15 N-.)
6  

No.17

bULK WT TEMP AC FREQUENCY AC VT) TAGF MANUAL FLAG ZERO REF SARE A SATE P VUT L I.
4.288 3.1104 2 .39 0.0 01 0. 00, 1. 01 0 .0)91 1.265

oDIGITAL CHANNEL RAW DATA (AVERAGE): ESCARPMENT DATA, FIELD CALIBRAT1ON AND WIND SP'FED ES(ATPM)NT CUSAFECTIINS,

N". No.2 UPWIND NEAR UPWIND ( AND OPIFCAL I)P'Fr~_ W CAL WTOPLI ( W'- E<C
UK TEMP .1 AIR TEMP.?' NFIGHT/LENGTN PATH(Moters) (VecIts) (Volts) (Volt!s) CL eI . : ,,IV.1411 135940 1421 136400 0lIS? 55 -1.10TI -0.0e5)0" u.3 9.1 d 929

oSYSTEM HOUUSEUEEPINC PARAME TEAS TRANS) APED INTO ENGDNFE&ING UNITS:

MANUAL FLIAG ERROR COUNT DATA BAtEF VOLT.RFE.DFV VOl T.NEF.DEV ZERO SEF.DEV AC Vol (.FL):U AC Fi(FIQ.FIIUY AC T(IL-TA.I Pr ((OEQIT Ste
(. O S. sans) (NosCans) )N0. s ,ans ) AIRNo.).005V) I,(No. 8.065V) (INo. ).002( (.V) INcv. V (I o: (A ) Io
I D 1I 8 a aI 0 0 (V~. Tr

*OBTERVEB MICHOMJETEOROLDFGI CAL FAKAtIFTERS (INCLUDING THE ABOVE CAI. AND ESCARPMENT CONRECTIONS) TRANSLATED INTL) ENUIN(&RLSS. UNITS.

AIR TEMP.1 WIND OPEEDI DEW POINT) (FTP.STRUC.I WIND DIR. BCAR.PKFS.I SKI SAD), B)) T (FP f, IK fLI
(CeIsoosl (Meter/ee) (Celsoos) (Ke.axM -2/31 :Deqg.Troa (Mallobur) (Watt/r2i 1(r__s loMv,

13.594 12.20 II NO OATS 303.2 te1l.03 -. 31 02 LU 2 :: ~
AIR TEMP.? WIND SPEED? DEW POINT? TEMPOSTHUC.? TIDE TABLE BAR.FRES.2
(Celsoos) (Neter/oec) (CeO duo) )Kel-oM-2/3) (Me ter MDL) :MoIl0,ar(
13.648a 11.31 10.19 NODATA 0.36 011.1

*CLCUi ATED MICROMETE)TROLOGICAL. 
0

ARAMETERS.

HEIGHT, 21 POT.TEMP.I VIR.TFMP1.I VI.P'T.TEMP.I ARSNHUMID.1 REL.HUMID.1 SPEC.HUMID.I VAP.PKCS.I S.VAP.PRFS I TEF.1NI
(Mters) Iesas (CelsouT (Cius) I lq/1 (Percet (Kq/Kq( TMoilDarl rtl Il~r (Kl~d.M2i8.35 13.774 14.924 1 .11 9327E- 9N 1 79.50 7.6,9E-G 17 .343 17'526 PO v.1

HEIGH"T, 02 POT.TEMP.? VIR.TEMP.2 V.POT.TFMP.? ARSTHUMID.2 8FL.HUMID.2 SPLE.HUMID./ VAP.PKFS. STVAR K 2 SFI.sII
(Mete rs (Celn1 n (Celsoos) (Celsous) lKq/n3( )Rercent( (Kq/Eq( IMllloburI (MrloburI (kd IaM 2

920 13.738 14,9835 10.075 9.382E-03 7967 6Z TATE-flb I 4- 108 N11 D A

oCONTINUED BELOW

PRINT DATEI> It JUN 1911
RUN NUMBER : 790507171 MARlONE SURFACE' LATER D AT A S AMPLING RAIL (ALL CHANNELS); 1,/Mo,
S'TART TIME: 17: 2: 1 PIT NIL MICROMFTEOROLOGTY DATA AVERAGING P ERIO0D: 30 M-s
S TART DATE: 7 May 1979 (DAT 127) SIN NICOLAS ISLAND, CAL NOMENCLATUTE: 1'UPRER LEVEL, 29/IOWER LEVEL

oPROFILE CALCULATIONS BASED ON ABOVE OBSERVED AND CALCULATED VAlUES (BUSINGE,1973(:

F0JX PARARETFRY PROF ILE SLOP ES

....ITABIITY ITT .. ---I .P7-DOWN) _SCAINGPRAMETERS_ _PARTIALDERIVATIVES_ (a.INCR.,WITH KETC;Hr'

OHAD.RICNARDSON NUMBER MOMINTUM FLUX FRICTION VELOCIY GENERAL EORM:DN/DZ= GENERA. FORM: 'NSDLPE-

lST.ab.-UnstaBIe) TNt/el) )(eers/e tTNI-N2l)I/(n(Z I/22(n* ILOnG1- PSI(-(L n22-Pi3II/
0.014 ATCMN -?.71F-1 4.:lIE-D1 (7 N22I/2 (Ni-N2

GEOMETRIC MEAN HEIGHT, HUMIDITY FLUX SCALING SPFCTHUTD. N=WIND TREED (M/sec( 500180 SPEED Is/
(Meter) GMH-T2IoZ2)I/2 T (g/sec. N2) 1gKM/RI) ZNHEICHT (MetIers) ZONCION T (HI Vertloo
12.99 3 .20E-95 -5.554E-05 DWS/DZz 9.9PE-I? PSIPSII1

WS SLOP,> .4F-L,
7/L. AT DMH LAT HEAT FLUX
8. 20 1Wts/e' SCALING)POT. TEMP. N-SPEC.HUMIDITT LKq/KQT N:DPEC.NUMIDITT 'Kq/Kg)

7.9S I 1 0e1 oon)i Z-NFIGHT IMetersT ZSHEIGNT 1M) Vero-ocs
OIL AT 10 METERS 2..479E-02 DIN/DO. -RZF0 PS=P512
0. 15 SEN.HENT EL))S ST SlOPE" -- 9-.7 YE 03

(W.at s/e2)
O/L AT 21 -1.45E01I ROUGHNESS LENGTH T.POIT.TEMP.(Kluon( N-PO0T.TFMP (Keluon)

0.1-211 (Met ers -1,HEIGHT (Meters) ZP(EIGHT (M, ,.r A-o
SKT AND SOLAR NEAT FLUX 3 .9 34E-04 IRS/DO" 3 SSE-13 PSI>P01

O/L AT Z2 lWats/e7) P1K ") LIE 2.1" I 01I
0. 014 -?.31E 02

DRAG COFE. AT I0 METERS N=LnTEMR.STRUC'.(kM- /3(
MON INOBIURHOV LENGTH TOTAL HEAT BUDGET FLUJX lIoeeooles ONTGHT TM) Vert lAo
(Metern (Witts/c?) 1.731-03 PINONE
B1194E 02 -1.67E052 CI? SLOENO DATA

PSIl AT 01= -0.130784 BOnWEN RATIO
PIl AT 07- -. 0655 70 (no units)
PS112 ATZ 21 -. ,76 735 -0.183
P112 AT Z2- -0.081618

oGENERAL CONSTANTS; MISLELLA S

VON KRAN GRAVITATION PROFILE PROFILE B"J K BULK
CONSTANT ACCELERATION TU.R.PANDTL TRCNDT SEN HEAT MOISTURE AIR DENSITY
INa n.I.)1 (M/sen 21 NIOMBER NUMBER TRANTE CUFEF. TIANSE.COEE.(K/)
0.4 9.75 0.74 0.7 4 O.9AL-IS 1.32E-03 123

*GENERAL ROTE.?: AIM SPrEIFIE HEAT
AnnorsC, lItallon cocebeded, .or .-as It~n of Profile Slope and/or Partial Derooatooe. lITr&,I./Rq Re)

INI-SNO- ./- IRE[-3 Kg/Kg, WATER LAP NEAT SOP

ot COTINUED ON MTwt PACT 322



RUN NUMBER: 79050717011 MARINE SURFACE LATER PRI1NTrDATE: 1I JUN (980
START T IME: 17: 2:10 PST NRL MO )ETE(JMOLOGT DAT AINML IAT) l~L HANNS1 ) /S.. M-

S TART DATE: 7 May 1979 (DAY 127) SAN AlGOL AS ISLAND, CAL DATA AVEMRAGIING PERIOD: 30 Mil

.ESTIMATED MICRTMETEOM(TLOGICAL PARAMETERS AT TEN METERS:

AIR TEMP1. WIND SPEED DEW PONT TEMP.SIMUL. IAR.PRES. DOLE WI TEMP AIM-WT TEMP POT-WI TEMP VIA-il) TIMP VE&I-Wt TEMP

(Celsius) (Meter/sc (C.elIs (Kel. IM -2/) Iiia) (Citus) (Rlun _A lin (Rle ue)iK.

13. 64 1 1 1,42 10.18 NO DATA 011.00 13.923 -0. 28 -0 18 1.05, (l.

HEIGHT POT.TIMP. VIR.TI-AP. V.TTMP AAS.H)JMID, REL.PHUMID, SPEC.HUMID. VAP.PRES. 1-TAP PADES. REF INDEX
I~eerl Cesiu) Cesis) ~ enuI kg/e3) (P ent (Eq/Ag) :Miiar: Il ilr :(e.R23)

10.10 13.739 14.978- 15.1T S.375E-1 9.60 7. 62E-U3 12413 1. NO DATA

N 801K AERODYNAMIC CALCULATIONS BASED ON ABOVE ESTIMATED VA: VET AT TEN METERS IFROEHE El AL 1978:

INEPREFD PLUS PARAMETERS INFERRED INEERRi D MEAN VER l lEA:

STABILITY I.uUP,-=DOWN() SCALING P ARAMETERS VEL 0CITT COVARIANCE MISCELLANEXUS

GRAD.R ICHARDSON NUM~BER MOMENTUM FLUX FRICTION.VELOCITY WITHeLONG. VE LOGITE NIP DENSITY

I~~able,-uOn stIIIe) (Nt/nM2) (Metr/e) (Meter2/se-2) 1 kg/A)
-0.007 AT OM -2.21E-O 4.?49E-II -1,805E-0l 1.2236

)WOMETRDC MEAN HEIGHT HUMIDITY PLUS SCALING SPEC.HUMID. WITH ABS. HUMIDITT AIR SPELIFIC HEAT
(ee)OHu)ZI*Z2)11 1kg/seit Me2) (KS/Kg) (Met er Eq/c n3) ( a 1,/Rg .e1.:

12199 3.95E-05 -7.605EI_-05 3.95 3E-I5 1.4166E 02

Z/L AT 0MMI LAT ,HEAT E LUX SCALING POT.TEMP. WITH POT.TEMPERATURE WATER LAT.HEAT VAP

-009(Wa Itt/MV 2 (K.1m,- (Meer 891./et )TI~Cal./Kg)
9.76E 01 -. 2M7-03 3 9 4E-03 5.5960E O5

2/1 AT 10 METERS
-0. 007 SEN.HEAT FLUX ROUGHNESS LENGTH VAP.PRES.AT WI LEVEL

(Watts/mO) (MtI: ( i ba.r)

MONIN-OBURHOX LENGTH 4.86E I 2.7Z9E-04 15.89
(Meter,)0
-1.430E 03 SKY AND SOLAR HEAT FLUX DRAG COEF.AT 10 METERS ABS.AUMI.AT W) LEVEE

W a t ts/eVm I Men si 0nless) (kgn

-31 . JI II.343 Ig.03IE-.L

TOTAL HEAT BUDGET FLUX DAM PR ".AT WI : FEL
(W aItts/m2?) )Mi 01 iar
-1.29E 03 1 013-20

BOWER RATIO

0.050

"MEASUREMENT ERROR ANN) 9010 OF PARAME TERS LISTED IN PEFRCENT MEAN ERR OR AS COMPUTED FROM CTNUT1TUE NT MENASUSEME NT AC:(XIAC!lES

TOP ROW ARE PROFILE ERROHR VALUEFS AND BOT TOM ROW ARE BUL K AFROOTN FITAMIC ERROM VALUES. ALL VALUES ARE APPROXIMATE AND ARE.'

OMAD.RICH. Z/L MOME NTUM LAT.HEAT SE N.HEAT SIT ENRD. TOTAL HEAT BOWEN FRICTION UL: SPEC SC: POT. RUkI) D8RAG

No AT OMA AT IIOM FLUX FLUX PLUS FLUX FLU X RATIO VELOC ITY HUM IDI IT TEMP. L ENG IH f1LIE(

PAZ 1100 86% 1490 71% 5% 375 2200 430 TAG% 28z 031 116Z

4030 4030 MAO 430 3310 10 40 3745 230 6aX .15,4% 4(0 H40%

" CONTINUED BELOW

RUN NUMBER: 7905071700 MARINE SUREACE LATER PRINT DATE: II1 JUN I~Rl
STAR T TME: 17: 2:10 PSTI M1RL MICROMETEOMOLOOS D ATA SAMPLING RAT E ( ALL CHANNELS)- (,/mu

S TART DATE: 7 Ma y 1979 (DAY 127) SAN NICOLAS ISLAND, CAL DATA AVERAGINGC P ERIOD : 30 Mi_

* COMPOSITEF PROFEILE AND AU) k AFRODYNAMIC DERIVED PARAMETER VALVE WEIGHTED AS A FUNCTON OF THE APUVE REVPEGT1VI MEASUREMENT EWAX/AT
WITH T HE LOWER LI MIT OF THE CORRESPOND ING MEASUREMENT UR CERTAINFET INDICATED I N I13

FLUX PARAMETERS
STABI) ITT )= UP,-DOWN( 0/ALONG PARAMETERS

GRAD.RICHARDSON NUMBER MOMENTUM FLUXT FRICTION VELOCITY
(uutale-flst Il) )N/ttM2( (Mer/ec

1.0 1 ;121 AT CM. -. 3RD-T )AOE01 qO9E-/I (6.OE-021

GIOMETRIC MEAN HEIGHT HUMIDITY FLUXS SCALING TPEC.RUID.
(Me ter) CMH.)21tZ2(I/2 E/scO)(ES/kg)

1993.79E-05 (AlDE-SRI -6A3SID-05 JE-OS)

Z/L AT 0MM LAT HFAT PLUS S/A) INC, POTTEMP.
0, 014 10.021 (Wnt/2 ~ Ve II r)

Z/ T 0MTFS9.34E 01 17.OEtOiT 2 2 6E-02 )2.OE-121

a .010 (0.021 SEOMP HAT FLUX RO0UGHNESS LENGTH
()W tt"s /m2 ) ( Me.ter )

MONIN-OBURMOV LENGTH -1.1XE 01 13.OEtOGI 3.73SF-OH I6.OE-OS)
(meterv.)
9 .591E SO SRY AND SOL AM HEAtT FLUX DRAG GlEE AS IS METERS

t(Wat"s/ MO) (Met'e rs,)
-;'.31E 02 12O0E,01 1 (.4/4f U.) M4OEON)

TOTAL (IFAT BUJDGET FLUX

-.1.3SF 02 13.0E+011

BODWER RAT IO

-0.V097 (a1a091

NDIEPERERGIE BETWEEN T HE PROFILE AND BULK AERODTNAMIC DERIVED PARAMETER VA) UL S AS COMPLETED VIA TM) bTNS LV)ATI))5 ((LM L))HLP TX,

ABOVE WE IGHTED COMPOI VALUE OR MEASUREMENT UNCERTAIN Y VALUE (WHICH [VER AT): IU~T AEL: 1I LARGER). ALL VAlUE S A IE

LISTED IN PERCENT DIFFERE NCE AND ARE "cur-:

GRAPIRI CH, Z /L MOMENT1UM LATHEAT SEN.HEAT SIT MAD TOTAL NEFAT BTW(.M TRICTiTS p( Sv 5XPOT P00V;H IFA::

NO AT GMM AT IIOM PEOX FLUX F IUS FLUJX FE,)( RATIOA VL)( ITS HLIlDITY TEMp LENGTH I o11

AIX 64X lI% 110 t04% 0% ISO 1240 55 150 101% 150 S

*END OF DATA RPIN 323



MARINE SURAFACE tIATEU M I(RUMLIfODROLLOG ICAL ER I MENITIN

NAS AL RIfL A 'I- AP 11ONAAT CIAV
AFMTISPHoAIC EtTYSIF' BoRACH

MARI NE A tI MFl PRI LRE ';AR IT HSTATlION

SAN NICUT A, ISLAN L AIF IFRNIR

0 M FTI:RNNETIF URTI 11lrr.± DATA

RUN NUJMbER 7 0D173L FAINT DATti I I JON 19006

STOT [E. 7.330 SFDATA SAMPING RAE (A< LANOTLYL tpi1

FA IM: It .4 SO DATA ATEAGIN PEA 1(1 3!1 N
START IATA 7 M,,y 1 97Y? DAY V/:tI NOMENELATOAF I'IPER LEVEl L I ,WEA I L

I ANAL Ot, CIIANNOI RAW DATA lAD) PAil, I

N, DI Ni "I N.02 N' 03 NoI04 No.09 No 16 No 07 NI o O4

V 0, T N-F A Ti OP bIRILC I TIE.TRF2 DEW POUINT I DOW ELITINT2 WIND SF1 101 W IND 'P1002 !I A 0 FREY . ' Pk NAt WINC 'I

Zo II o DCL ('0Lt - 1 p I9 7T 5 oGET ',43, 4 73', u 'Ho 4 o

"o I.: 00 NI? " NoI13 N-.14 N-.15 No I , NOI

1,1WIILIME AL I AFOUJLfNL.0 At 0I FOOD MANIUA, FLAG 2ZERO AEF I- RIE A 598SEF, OV FJ AL7E FE

) -11 3.,! .4 0 U . 0 ,1 0 TOTI 0 j31 9.901 P. 20u5

D 11i.01TAE LOIANCE RAW DATA TATLRAACF ESCARPMENT DATA, FIELD'1 CAL IFRATION AND WIND SF110 E L SORFMF NT to-i I I IO3

I N..'WN NEAR UPWOIND P AN 11? I ICL EFoL AFC
040UP TI,' 1 AATM. III/ND IT PHIe tMAlTO S "01 toI IFo. I'"1TI

14' I I F 1197? 421 1344It 017 Fl-0 0 5.K LI J: 0I S

STITEM HOJ f kiORPI PAFEO F RANSLATED INTO E11NTNEA0NI UNITF).

'AOA, FLA'G, LRVAj CIURT T01 AE A' 1 0L REF DES STIT I NFF DFV ZERO REF .91. AE TO.1 3 0LD AT FR[I4,FLOX AC VI '.TI C 4 LQ,. C~

F 11sa'S INO.EOT (ottc AIN. 1.005v) PIN. 1.00901 (No. 1.025, (No I'IV,.I~oL 01
3 3 101U a 0 1 124'.T

o.--FATED MICA1TNCEDAIJULOSILA PARAMILTERD (INLI ODING THE ABIODE CAL. AND ESCARFMFNT FOTRECTIDATI TRANS' AT) O, NTO E-N.N -I., l, T

OVAF1tPT IN SFOI EW OTNT TOETTLJ IWIND DIR. LIAAFRC', SOT I0 'All o, T F 1r A/' TO 'It-I-

FCMINtl s l'ee,'sec I los To M-2/3 (DeIT. Troel (I i~l beo Wat/o? 1w c I - '

13.351 1 0.00I 10,49 INE DATA 10. 2 1010 9T ~9 6FF 01 ' 77 0

rl10 TEMP.' WIND APEED? DEW FIJINT? TEOF TROC .2 TIE TABLE1 BIAR PNIS
(Cel- on) Oeiter/encT IltuF (ANlt. M-2/3) Mee MSLI Ml

I44' 10.21 10.401 NO DATA 0.45 Il?1

* L:OLCDI ADED MICROPETEDNOOLDO31CAL PARAMETERS:

HE"FIT 1 PDTM.I TT .TEMI I OV.FIIT .IEMI'.F AF.HwTFiD.I PtOL 011810 F SF11l HUMID I FOP PRO', I V AP C~F k 1 I VI",liI

IietptL CeotoF lC.Isoto (FNI FXI/M 1) IFcro'-tI 0,l'1/0 OI .1k0 I M_ L.0,0 1M

10.31, 13.531 T4 71 14.89 9-7113 0? a,' 2t-3 F t' .' , 0

HTS~l z.7 FLIT .91.2 VINTFMP.2 .POT, ITME 2 AAY.TY8ID.:' 001 VOMFO ''S OLIN T 'ELE h
0 

o'

(Meterot (Cioo (1VIN Ce.1 I E/ol oe tL '4-) t1 ~ e
P10 1132 14.804 14.69 P.O§W;F-33 I7t"(110 .- '' 11

oCONTINUED BELCOW

PRINT DATC 00F T

RUNWNIIMI'F: /905T71730 MARINE SURFACE CAIR C ATA YAt-EI NL ROO A :-- toMNE .,'

STANT TIME: 17:32:30 POT NRL MICROMETFO1 001 DATA A EAINC T ~ IL
STARNT DATE: 7 Mey 1979 (DAT 1P71 CAN N I COLAS 100 AND, CAL, NOTMDLNC AL'CE, 1 -F10 't I I WE I0

P PEGO'-ILE CALIGI0FATr'TOND RAlOEDI ON AbROVE OBSE R VED AND CAL CUL ATrED PAL UEYS FPIS INGCF, 107 3L1

FED' PARAMERO PI 'ILE 5 L;
!iTOETI ITY I- LUP,--DnWNI) Sf:ALIN, P00400' TEk-S FATIAi ERIA .01; WIT""'1F

GRAD. R ICAAD 'OI NUMJODLA MOMEFNTUM FLUX FRiI( fIONsP1000 ITO YE Ni? 1(0ls 0

IT+ SteB , hl-Oj t", a01oP (IT/2F LI trt/e LN t:-t.. 1FLil I" : SI - '

01007 OF CMNP -IC.!O4F- attTEI 'IF7 [2o1

T.EIJ.'tFTRT E AA AEIGHT HUIITY EL OLX TOOLA INV '.OCP0IMD NWNF F11 I', 1 '1t 1

1 201

P/[ AL LIMO LATRHEAT FL "O
-0. 09( IAOIM21 (CAL INo. FlIT TEME 'SE IIFT oPN t t00C-',

bASE TI L~c~ootol 2401 L " TIoo Te -7: 0

2ILAT IL 811100 A..190E-03 D/PFZ' II 91
-0.037 HE OHEAT II* 6(It9'o 

p
2/1 AT LI 13ATE 00D ROHNFDT lECNGTIh N'IOT TELMP'NI
0.T I MC1N 5-R FOO mr' I HI t. t1oILI All

OAT AND 00100 HEAT FEUD 1.0I - DFT/2 -Ft T0 04 P

OIL AT 2:'iat/-1P1
- I. 06 9. 6PlE aI

DRA. ETIE A1TO MOITER, M-lWI FAI ,

MONI N-OETLARD I ENUTH TOTAL REAL BUDE.OFT FLILD FDIMOMI N~' 't

-l.4I6E 03 -2.48E II..-L' 00.

TFY11 AT 7jz 0.,045099 P00810 RATIO
PATS AT I7 0.0276-, O 0 N

F" 2 ATII aT 027?9 0 D4T

PST 2 AT I?.= 0.01T117

* PoNFRAI. COINSTANTS: to';FIJL5

VOLN KAAAAN G001R 0 A INm PROP LF IT PRUE Ik BEX BLL KUI
1040310A1 ACCEI FRATTON TUA.PRNDTI FOIR.0101II TIN NHEAT) MOISTLUAE AIR DENSI

T
I

NoM -It"), 1M/cr!2 NIIMINP N(IF TNRNA', .LI tf 1TRAINDF GLF 1~ 4I

IT I 9,"792 1. 074 IT.74 DOZ 19F3 I.T k 71 T 2

fo ENERWE NI3) To, 0!0 if ,11,0I[AT
All-orb I Mott. ooretd 0 tco tc , Pr It Ic I,~ Io ,100 Por I0 Dc. c: T F r

58. -P2 oP T41f 1 40.RFR 0 SA

ET0I-0102'- / 1 0O .1 .1tL N

*ONNIIIIT I NI XF FA[,l 324



DU' N NUM14LA y'lI)?I*!,SP MARKIN NE SUJRFACE LAYE R PRINT TE: I I JUN IR
i-IRT TIM- ( I.ID I NAL MILDOLLEIIKL( kOG DATA , ,MPEIRN6 RA TE ,ALL.LIHANNI 1i5L: tUMiV
,;ART D071/ / j / at 7, SAN NILOLLAS ISLAND, CAL DATA AERAGN PERID 0ei

S1I L.iD MLIk FR)ILA EAKALEES AT I N METERS

AlA I MPt WIND Slf1, 1l' S. W P,,INT TI liP1 STWAG, ('ADARES.I EO WI TEMP AID -WT TEMP POT-WL :TEMP AIN-WITErMP S POT-AT TEMP

IT 431 ID0 2H Lu 49 NO , DAA a0 HI ICI:177 -..44S,-TSA 0 yI 1 0)

(-9LA IFtT)) MIA ,li. V.P;L)T.TFMP AD.IIMT) APLLIJM IDI SPEC .HILJM ID. VDD EKES AD) PRED, REF.DNE

14 ,J 79zys4 81 L.M IDD1 9/:.1 -3 H2.3 7 HtfI Ly 1 61 Is 31" NT DATA

PihA 9)L0NAKL. CAI C14ATLUNS I'ASEFD UN AILIVE ESTIMATED VA) YES AT TEN Ml TEAS (DRIEM) El ALIY7H)

IMF VAT RNL DYV PARAMETERS INEEKAID NFRRIT ME ALN VER TICAL -
LTAE.ILLTY (YP, DOWN) SCA ING; PARAMETERS VECOCITY CTVARIANCE MISCE) LANE OUS

UAD DL) MARDIAN NAMAID MULMENTAM ELUA FRICTION VELOCITY WITH LTNG. VLCTY AID DIRSITI

U aL Al LPA -'/ -I 3 TIME- - I0 3E AT -T 124

14OMF IR IC ME AN HEIGrHT l PMD1) FEDS SCALING 3PtEGEEUMEID WLTH AS.HMDT AIR S~iCIPIE HEAT
(Metr 2MHLOzIYZ2I1/2 (4g/ec n2 (KgIF/Kg) "1e.r KgNe eITc" ./Rg KEel.

2 .99 3 IE-T - V lOV)O 5 7 E7-7T 2 45EES0 02

Z/1 AT AMA OATMEFAL FLULX SCALINC PATITEMP. WITH POT.TEMPLRATDRE WATER LAt HEAT VA
-0 .918 tB,T / W M (K.lvinI Iner Kele) LtiL /8))

D8l01a -1.424F-02 s,2YU-I E 0 5R97; C 0%
2/C .11 10 METEXtS
-004 SEN DEALI FLAY KOUGARCSS LENGTH AAP.PRES.AT WI LEVEL

ILW.1tS/nM2L (Meter-) (Millb vr)
MONIR-ODLLAHAA LENGTH 6.5P II 0I.736E-04 15.R48
(Meter , )
-7, lD0E 07 S KY AND SOLAR HEAT PLAY DRAG COEP.AT 10 METERS A~S.DAYIDAT KT LEVEL

tW.ttN S/ m2) ) Iit.eS "IeN$( (Kg/M3)
-H lE 0 1 1.309E-031. I9 6F-02

TOTAL HEAT BUDGET E) IY BR.PMED.A- WT LEVEL

(Watlc/eT') 
(Mi I libar I

-VAL0E 11 1 013.11

('OIWEN DAT ID

ItLASAHEHII 81111MUDS ANAL 05(15 OF PARAMETERS LISTED IN PERCENT NEAt ERROR AS COMPUTED PRO11M CONSTITUENT MEAS UDEM
5

NT ACAURACIE.11
lrlt' DUD ARE EMRO) ICLEFREOD VA) ILL., AND ('911)90 ROD ARC Pill K AERODYNAMIC ERDOR YA).US. ALLI VALUES ARE APPRYRXIMA' AND ARE

PAYDDRIt 94 A7/)0 M VHNIAUM LA1. IRLATI S NJ CLFADT SKYRAD. TOTAL XHEAT ROWER ERICTION SEL .SPEL t, ~. POT . ROUGH. DRY

NO.91 GM AT 101 E, FI' F) (S (S PEA FLR RATIO SECOC ITY H UMI1DITY TEMP. LENGTH C/PP.

199% 1997. 1200% 171Z 171% 6% 700 3417% A0% 110% 110% All 110%

-/ IT. 2'/.SE ANT 45. 7010 ES 2 4609% 23% ('AZ -24% 43% 40%

f- G3YN)T [EV 1f W

I U, rYA 'LL 'I V( MARINE ADDER).I LAYER PRINT DATE: 11 SAN 1980
1911 Y L~ m2 tI PS IF EFFC P.C TES)jlOGv D ATA DAMPL IR RTE (A ALL CLIARKE I$I P /Li n

* 41 L/ M
9  

97 DT /i SAN NIieLDAS I5,vAND, CAL DATA AVERAGING PERIOD: 30 Din

p/CI))P~l1 (AN)t))E DAIL.YDML STr/I EAAMEEMVA OF WEIGHTED AS A PANS TIOR OP THE AD1OVE RESPECTIVE MEASAREMENT EDAG-A
11 I iSu l I H tnT EVD PLLNDING Ml ASLfIVM N NERTAIN TV INDICATED IN I II

ELIIA PAR AMETEDS
T 1) I It, iI)/,-t n SCALING PARAMETERS

IAT Ifw', -0 t) LI lUT-02t 371 C'I 1T II E-D2I1

AIkp I I Vit "Ni 1I n'MT HU )1It I ((1) VLCA) INtG SPEC HOUMID
P,.n'' (1/,, I / _nt e l lTg/Kg)

;2' I IF V ID (L LIF -I.A7E 5 131 -1.14L s ( F051

1'I U n(At HE At FLAT SEAT IRE. EOtIEMP

7 77TE 01 12 t~ I ,G I 1 O.97R9 01 12.01-02)
.1I, ME liDH L N

I').. ( I,'' I S t N.HEAI F)t) P0lANS LNT

N1(1 I(.nl)LI NG 111 4 .5 On I30 642E 04 14KIA I.IE-OsL

9,11.1ZL? ToMTN AND SOLAR HEAT FLAK DRAG CtK AT 10 METERA
-W,.,E ( Mt P,?,)F

-tAI;L 0]I 12,011 1/ 301 ltcu' .OE-TAl

IlTAL HEAT, FULGI, I 1lIAR1
LW . 'ts/"'
lOVEF 11 13. Of+ .

DOLWER RAIl))I

V" "i . DES IL a1Di)

E iIlEIiFTiti1)ED It ANT 'WI) KIF DT)OY EDRVID 1PARAMP TED .ARIAS A! COMPUTED AID4 THE STANDARD DEE) TITIN FROM FITMERF I
((')5 W '8) (~l'TIt) fRL RM A.DR MEN IC ARAN I A VPWHICH IVF YESTAtAEVLE LARGEAR I-AL L VAL) 0E) ARE

'F1I IITM(NT IINA]DYEFIKUNIT A-V AREUE n1

'P..) DI ) 1(111(1) (t IT '/IA NJ HE1AT S-KY RARK IOTA) HAR RITjWEN ri ET IAN 'ELISPEC Vtc MPOT ROULGHN PAS
GI).I AtI TM A)9 Ii IL) I -IID $ LI. RATIO SE TIC IY TTilM ITY TM LENGIL IUTT

LA]% 0Z '. 9 42%Z O "90 26%X 3% 6% 21 9x t%

IND OFA DATA R 325



MARI E URFCEI.AYER ITIECRUL OEIUAUSOf;ICAL E11PERIRMEN I

NAVAL El OFARCH k~iAI'R0101

MARlI NE AT M 'SPIFIOIO RLO'E AR.H STIATION
SAN NRICULAO TIAND, (Al1 JItUR NIA

(F ~ ~ ~ ~ MIRMIItlu (9 2 o P DATA .PLN RAT (AL . HNISO

RUN NUribER ?VVISOY-HD PRINT DATE. I11 JUN 1931

RD' U(1 '-2 PUT VA IRA AVERAG ING P E RID 31 M in
D(AR ATE 2 Mty (97')Y SATi 12/0 NONMENI AT11000: I IUPPER (11011' U-I UR IIFEL

AN., US EFH-NN RAW DATA T AVUOAO- UDLI

Nu "U No '" No02 NO.1 No14 v( NNo 0. No 0 No.011 Nb19
0111111AI I IO ',TAIo) I I iM P.UIIoC..' DE(W POIIE D SI f1ONF' LIONS 5,Fs'111 I I. 'FD2, 1AR.PLI' K .:,(U9 RAD. WIND DIR.

2(5u. 0.0110 0) 1, I ", 1~ 1, !"18A 7' 5 ,7 459 4 72'9 1 11 4501

N (I0 NOI N .L' N-I.13 N,, 14 N I0', I. t No. I-?
110c W ItMP At' FI (JUE NUTY AC 0,10V~ TAG t M AN UIAI UFLA c 71 RU RIE SF'ARFt A SF5vUt 1, VOL 1 .11.I
411 192 319 3.01 110030 (1 .0

*)[ DIE TAO LiFANN-o RAW DATA (O'oooAtlF I 1150b0RP00 NT DATA, FOL it1 ALTIIHAT1UN AND RIND 0,11011) 18 '.IoPMf NI [GORWE' TIliN,

Nip 0WIFRND NEAR W14RONE Io P, I ,:-A, DEi:FI LA ROE, LA, W1.11 I

A IR TLMI' I AFI TI 1 .2 IIO,-I/ I [NCY PATHttot.s Mot 0 V TV~ 00 , otl Co .

0400 4. 11-7t9 420 F.L: 1.7 7(0 I ohIoF 1) k.0 0 U 993 11.553

i041 0 IS' KUIFIPOINC PARAMFIRO, TRAtNC.AftEL-1IN0 CNGIN0 FRONL, 01,1I

MO,0N'At f(L4AG I RROR CUIN1T DATA I'A .U 01 T III DVII 0.0( TWE!I ZEO REF SI4U A( y"11 T .1(00U AC. DEi (11 11fAf ULIRO 01 At I RES(0F1NE.1
(No N0.05 )N 4' N ,0, AN 151 ,o.C 5 (No. 0i, V (No 0500 (No.10900 1S~ (tb

0

01ObFERVEDb MICWoIO FSS 3TA PAR.)MI 01003 ( ONIUDUIN; tHf AltT~l CA' AND EUL-AOPMk NT CORRECTIONS( ORANDELATED IRIS kNUON. .]ON!. UNITS:

0011 (0011 R WIND bPOOSI SOW 10(91 00CII I 'd11 o 0r.U DiON 10. AR IPRFO. 530 ROD. DUO 0 S lO MI-AN.ROE lEAP

I3 230 0 '92 00.4 Nfl AIA3031 10 W -084E 31 0. 51 28l..5

A00 kIEMI' 2 IND S*11F .'-l DWl P509(2 (MP. SORUO5 TIIDE~l ltb-f EONR PRIES 2

I .0 3 OHI 0 L.2 2'' 5 DAT 0 U.501 01 600

* At LO Ali b MOONUIMETtI 0095E50ICRLE PARAMETENSi

t 1~It, / 'TT~ V ETFI V U PT.TEMM.I OA.0o04I( ).0 I1R(0. HUM I SPEC. O000S.I VOU.PRFS.I S.VAP.PEES.T REFlDn

08 3> hl? I4.:, I420 942 T 3'uS IT 091 (3 0 441 0515 N A A1

HE 2lT,7 'TT P2 0.T 0 2J 
0

T . (OP .2 A0,'.FIMIS 2 REh HUMID( 2 ;V O , FlITMO 2 .tPRS20A .115 RI191

9S 42 (3.404 040010k '.71 9. 43'1-3 ( ( 11 flS 2715 12.476, 1522 (2110 DOTATA

CONTIINULS 1) EIL01W

PRINT DATE It JUN (911
HUiN 9NIR. :790Y)29I1BO MARINES DIFRE ACE f I(CER DATA SAM PL INGi RAT E (IAOLE CIOANNE I S0 1M 010n

SATTME 0 I25 P"I NRL MECRSMFEESRO. ISV DATA AVERAG.ING P ERIOD:, 311 Mir
ST1ART SATEF: 2 iv( 1979 (SAP I2/0 SAN NIOLAS 150 OND, CAI NIOF RE OFT_ RE ILIP PE R I EVIL, St I/WEE Of [EL

*PROFILE CR02111 9(1090 1bASED ON AFOUL1 OSFtSCS D AND COO CULATED 2V~T tj';jI0F1119730:

FLOUX PAEF'( PROFr OLE Sk OJPES
21011(10(0000130 -LTW9 SCALING0 PARAMI IFRS PAETOAO OEROUATIUO o-OLk ROTH MEU(;HTI

I.NAD.ROCNAED!20N NUMEE NO~FNTUO FIUU FRIC'TION VISICIOI CFNEIl EOVM.D)N/D2 GENERAL (*M 'N bLoPTE'
0-St ble -'otall (N /N) (Metes/seI (NI I-01/I 71 172"I0. I((loll-.P SI1)- (Eo-P5(I0(2

-0.15 AT OO - TA-T Y.911 1?* 2 12 INI-NI

T.FOMFMERIC MEAN HE (081 400101ITV FLUX SCALING S PEC .01008. N-RIND ((PEED 00Npo NoIND) SPEED (M/-., I

12.99 3.11-3 O,.631KIE11 1100/D17= 7 49I--0z PSIT P!I

WS SLUPE- 1.0 00 11
71L PT GinA LOT.HEAT FLUX3
-0.1007 (Wott1.1t2) SEALING PUT, TEMP. R.SPPG.RUMID10 'q/Y N-SPEC 940111110 lKg/Eg

h. UINCOolt ZoHEILFIT (Mtes =110 G 0M0 Ver TA-s
1L1 AS 10 METERS 6.3133-03 DON/DO' -8.M921-0, S. S"
a1.110 kb-NHEATEI S LOP -I 581 03LT

ZIL AT 70 3 ISP 011 ROUGANISS LENGTH N'PST.TEMP.O(e oi1 Nt'JT TEMP (Reolo
IT0010 IM TI H TOTf)r I Z'3IDFT (M Vet Rzs

SKY ANS 541190 HEAT PLUH 2.,231E,-V4 DM00111- -U 92k -04 PSI 'P0,12

WI AT 72?~ts/ 0) PIK 11 ; R -9 A '(OF 0I
-DuO 10 41

PROS GOCI- AT t I TRs R'LoTLMM STRUC 1.0 2/3'
MONON IIKIoREI (090.1 10101 HEA 1111110, T P1100 (DIM ettr-erI.o.. 7-01H T 000I(M Ve- A-'o

III40414 03 6 LEE , I CT2 SLO01F TNlD IOATA

P5,1 R AI It' U 125 1111409 1A1.IF
'1AT /' a Ilt I tt (no I 01.151 200 Il' 0 T220,1'2T DO (41

INER0PA 1 011tANTS. MISEELLANI 311

01,4 MIAROON 0.0901 I TlON PROFi TO NI PROP i: FM D O~ I ROBLE
11 NSANT A CEFEEROIUN TVRP P A01 TUE SFH5 IN010 0010MCII0880I AIR DENSIITY

0,4 9 29219 5 74 01.74 0.9211--03 I 32 -3 24

*11091041 NOT', AIR OPtI IPC kit AT
Acroraoy I Y MIT ... .... eded Po ---soeet toN Profile LIAC nT/or Porta. Deroottoe I Il /0 Eel Ky II

Mo P(.,.titi tr ,'" oloN :oet in- oF: -- - I -411 -F 11,

SHE9 53F,'' I/- .091-A Eq/kg WATER EAT.HEAT VAP

PT1 I PTO? F .008 V.I. (IToil. /h9

*f EI09 OG 80 NII PAGE 326



RUN NUMBER: 7905071800 MARINE SURFACE LAYER PRINT DATE; I I JUN 1980
STIART I ME: IX: 0:!% PSI NRL MICROMETETIROLOTY DAT A SAMPLING NATE (ALL THANINELSI: 6/Mmn
START DATE: 7 May 1979 (DAY 12/) SAN NICOLAS ISLAND, CAL DATA AVERAGINGC PERIOD : 3So M L

ES5TIMATED MICRUMETEEIRULOG ICAL PARAMETERS AT TEN METERS:

AIR TEMP. WINE SPEED) DEW POINT TEAP.STRUC,) FIAX.PRES.) RULE AT TEMP AIM-WYTEM U-TM ITEMP EM PO-T TEMP
(CelIuI (Mete r/ec (Celius) ( 1le. H-2/31 (iib Ib Celius1 IKeluiI ('Melvin) Itelvu (Melvi,
13.307 11.33 1U. 26 NO0 DATA 1011.77 13.851 -0.544 -0.446, .7 9B (.H6

HEIGHT POIT.TEM. TMP. V.POTFP ABSOHUMID. BELNHUMID. SPEC.HUMID, YAP.PRES. S.VAP.PMES REF 1511EA
(M.,ters I (Clis IVIs lnI. lCelsdvslP (Kq/ 3) CPear tenhlI I gq I mIli a r s) lMullib rs)(K elIM-213)
10.10 13,405 14.649 14.7471 9.434E-D 87 1.791 7.763E-03 1 2.472 15.25 0 N) DATIA

t4 RI9 AERODTNAMIC CALCUI ATIONS TAITD UN AROSE ESTIMATED VA) OFT AT TEN METERS IFRIEHE ET AL,19781:

INFERRED FLUX PAR AHETERS INFERRE(D INFER RLD MEAN VERTICAL
S TABILITY (t.UP,--DOWN) SCALING PARAMETERS VELOCITY CUVARIANCE MISCELLANEOUS

(RAD.RICHNRDSON NUMBE R MOMENTUM FLUX FRICTIONVLOCITY WITH LONG. VELUCITY AIM DENSITY
It=StIle,- U"nslall II.I (N t/~ l)MtIrs/serlI (Meterl2/-1,2) (Xq/eJ)
-0.016 AT CR4 -I,72E-01 3,743E-01 _I .4TI1E-OI, 1.2247

GEUMETNIC MEAN HEIGHT HUMIDITY PLOT SCALING SPEC.HUMID. WITH ABS.- HUMIDITY ATM SPELIFIC HENT
(Meter) GMH=lZIn*Z21/ 2 IKq /sec n2l (ITgq (Me Ier Eq/e n3) 1 7calI /Kg Eel II
12.99 3.,4;E-T05 -7, 41,4E-TSl~ 3TTE -0f, 2. 4 1Y6E DO

OIL NT CNN LATHEAT PLOY SC'AL ING POT.TEMP. A ITN POTTEMPERATUME WATER LAT.HENT YAP
_EL .11 (War 1s/ . 11 l hlunl (M ete r MelI./secl LI-cL /K

0
8.4511TI -1.667E-02 6.23 9E063 5.89790 I

OIL AT II METERS
-0. a16 SEN.HEAT FLUX R OUGHNESS LENGTH YAP-PRESNI1 WT LEVIL

'WI / .2I I Meters) (uITl~ mI)
HOMIN-OBUKHOS LENGTH 7.73F 910 1 ,7 75E -04 15.918
(MeterN I
-6.l1 SE 02 SM Y AND SOLAR MEAT FLUX DRAG C UEFAT IT MFYEMS ARSHMUMID.AT Wl LEVEL

IA.t t ,/nr2) l.I " nsne I. (q/r,3 I
-1 .R4E 01 I1.312E-03 1. 194E-02

TOTAL HlEAT BUDGET PIUSX BAR FREON AT WE UEEL

7.TXE SI 1ot0.97

1108PM RATIO

0.92

NMEASUREMENT ERROR ANALYSIS OF PARAMETERS LISTED IN PERCENT MEAN ERMUB AS COMPUTES FROe CONSYTITUENT MEASIIRFMERT ACC(IMAC I
TnP ROW ARE PROFILE ERROR VALUES AND BOTTOM MOW ARE PIUlE NEMODYMAMIC ERROR VALUES. ALL VALUES ARE APPROTIMATE AND ARE -,

GRAD RICH. OIL MOMENTUM LAY.HEAT SEN.HEAT SPY RAI. TOTAL HEAT ROACH FRICTION SCL.SPEC Set PUT. ROIGII DRAG
MO.AT GHH AT 2DM FLUX Elux F LUX Flux FLUX RATIO VELOCITY HUMIDITY TEMP. LENGTH FLEFE

TRAY 188% 108% 164% 164O 9% 129%X 3270 540 111% 110% 740 1(80

247% 24/0Z 46% 440 170X 90 36% 214% 23% 67% 193% 43% 40%

*CONTINUED BEL OW

RUM NUMBER: 791517181 MARINE SUREACE LAYER PRINT DATE: IT 39 19830START TIRE: IN: 2:50 PST NRL MICROMETPOXOLOGY DAT SAMPLING RATE 'ALL CHANNELS): bIMin
START DATE: 7 Ray 1979, (DAY 127) SAN NICOLAS ISLAND, CA) DATA AVERAGING PERIOD: 30 Min

FUCMPOSITE PRIIETLE AND RISE NFFNOTYNNMIG DERIVED PARAMETER VALIIE WEIGHTED A S A EIINETION OF THE APOVE RESPECTIVE MEASUREMENT ERRORS,
AITN THE LOWER LIMIT OE THE CORRESPONDING MEASUREMENT UINC E RTATITY INOICA TED I N I I:

FLUX FARAMETERS

_STAR))LITYT nU P,:-DOWN I SCALING PARAMETERS

GRAD.RTICHNRDYON NUMBEFR MOMENTUM FLUX FRICTION VE LOC fIY
InSa~,-W'staeD INI2 Ietesr! I

to 0)0 .10 I AT CIM I.79E-I at 6.IE-12I] 3. BI191 - IT I "..E-a II

SEFOMETRIE MEAN HEIGHT HUIMIDITY FkllY SCALING SPPL.NHUMID.

(MeteIr, GMH l2IeZ2ll,? (E/se c .n2' TqIKq I

129'9 3.24F-IS IFJTE-IbI -7.147E-15 13.0E-T5)

OIL Nt CNN LAT.HEAT FLUX SCAlING POT.TEMP.
a aI ITfOa" 11 1 2) 'Kts.nI 'Ilun)

. 29 F II 1IERITIa' -T.0I0E-02 lOCE-I/I
O/L AT 10 METERS

0 10 oI 121 SENNHENT FLUX ROUGHNESS LENGTH

MONIN OUUHOY LENGTH 5 44E Dto13IU I .941F-T4 I6.lE-IS)

-9 786F 5? SK Y AMD SOLAR HEAT FLUX DRAG COE- AT IT METERS
I~s~/ ~ (Meters ,
-1.8NE II l2OFnDI I .311,t YY I.IE-T4T

IDEIAL (lENT BIIDGET FLUX
I W atIs /nm?)0
7. inE I 13.017-01I

BOWE R IATIO0

0.072 10.181

DIEF EREN.E BE TWEEN THE PROEILE AND RULE AERODYNAM IC DERIYED P ARAMETEI R VAllIES AS COMPUTED VIA THt STANDARD DEVIATION FROM EITHER TNI
ABO LVE WE IGHT ED COMPOSITE YALUIE "R ME ASURE MENT UjNLERTNIN1Y YALII 1I WNICH FYIM ABISOLUTE VALLIE IS LARGER). AlL VALUES ARE
ILISTED IN PERCEFNT DIFFER ENCE AND ARE I__r-".:

GR ADRICH. OIL MOMENTUM LAT.HEAT SIN.HEAT TKY RAD TOTAL HEAT BOWEN FRICTION SC L.SPEC SEL PUT. ROUGH SEAG.
MO.AT CR4 AT l0M PLOT FLUX F LUX FLUE F LoX RAIO VErLOC ITIY HUMIDITY TIME. L ENGTH I(IrEE

2RS 270 7% 50 420 It ITO 320 4% RIL 270 125 1",

* INl COT DATA RINS 327



MARINE SURFACE LAYER RICRUMP ICONS) OGICA EXPERIMENT

NAVAL Rf 1EARCH LABORATORY
AIT OSPRMEIRIC PHYS ICS BIRANCH

MARINE AIMUUPIM1 RicEISE ARCH STATION
SAN NICOLAS ISLAND, CALIFOURNIA

. . . R ICRDI)ETE0LUG1CAL DAIN . X

f' oP. '"u1112 ((L PRINT VAT E I I JUN 1980I.1 I ,n 1)11: ti' VTI DATA S AMPI ING MATE (ALL CHANNELS): 6/Mon

rI. I "-. t' . 0 (-'.) DATA AVERAGING PERIOD: 3 It N_
I AI I '0T) 1 y IV9',, (DAY 1;111 NOMNC,-ATTRE: I.PPPR LEVEL, 2-LIJWER LEVEL

-- 0.1, 110NOL I AW DATA: IAVLRAGII VDCI

11 No,02 No.03 N,014 NI05 N,.06 No 07 N.16 N-.09
ff .I I (lP'111TMP.SITRIT 7 SF1 PTYINII D' 11" WIN .... DI WIND EEDS PARPRE1.2 SKY RAP. WIND DIR.

2. .110.061 C.0.I0a, .03 6.11 SM. 4.727 -0.074 4.9

10.(. O.) N.1 ',)) No14 No. I N',.I6 N,.17
,, WI I .1 0 Lp5(C I. VI L TI) TA);) MANUAL U/AC /IE' PEP. SPR A SPAR P VOTET'

I ' .. '13 2 -1 w 110) 0.01 .u D 0001 0. 01 11205

I0. 1. I ('150: RW DATA iAVLMAI'. LSL AVPMENI DX(,o, FILED CAL IBRATIYN AND WIND SPEED ESCARPMENT CORRECTIONS,

I , I Yl,.' IT HI _JWIND NnAk IIPWINS I AND I.P IEI'(XL lilt') LAIL W1 EFCAL WSIE C NOTED
A> 1.0 Al ) MT L' H M ICT/ENT PAlHMtetos)0 (V I ,l (Volts) (Volts) (Co.,I (Cocff. I

111.:.' 4: It .0I 1.15/ / 5 -I lOX - ft.0 0t .010 0.93 a.959

Inh 'I/10 PA(1kM) f(EM R oYATRI I INTO LNG IN) I'M (NG UI S;b

I r0 11 01 I )11I 11111 5kiVE I RI EDITAitl VII TNIL DIV ZEN)ROE DFV V: ,D) I. PLUS AL PFRtESPLUX AC V OLTAGE ACFREQIIENCY
.0 ' I~o..~ol',~101'.: .s", k, . F 0D."l) H, N, .. 01V No .'V2) (N. CV) ( I(Ho) (A)(I

I~'VL I r(L-oI,910I II 0 'I AI r12.1 90.10 11 .1LU1 II 1.1 1 Y AROSEV CAL AND 1,CARPMENT CORECTTONST TRANSLATED IRIS0 ECIRIIEND SG9'lTS:

o-k .0'. NDlol PI I I LJ-A TIItoI I(NP.S(i.tC.1 WIND TIN ARA.PM(S.) CKR AD.) PULK WY TEMP MI AN AIR TEMP
-TI .- -Yi'''C I "n-lo e"' K)(O poM 21 ) IDeA Tro gN~DT I(dt1, " ,t/M2) ICelso (h 3-poo)

I,> YI) fI I09 , Nfl DATA '(07.5 1010.74 lIH4E 01 13.810 286. 196

.01 n,.' WIND SpI 1,t..' D: W POINT?! TFM.STROC.2 TIP[) TAHtLEC 1A PRPEI.2
I CI,I (K ). M-"/3) (Meter MCL I (MolloterI

3 tI' .9 9.73 NO DATA 0.',5 T1ll1.83

t ,111I AT I I) ,(IL orETT 11r056 [CAL ('ARAME TEAS,:

i.': TUTLY. VIR1.bTM,'.I I.RUT.TE 11P.1 ARtS.HUMIDo. IMFL.HO MTD. , V PECROOMID.1 XAP.P RFS.I A.VAP.PRE S.I REFIRPEOX/I
IIT.ts )nnoI ICelsos (Kq/ 3) lPntcent (KyO, 1T IRIO,' Itloer Te.x-2/3)

11). lTIN 14.2173 14 .4'.3 9.063F/1 60. 7.3 950 11.969 1401 NO PA

I I I 1 1 12 TITIM. 1111T)P, S.P)IITEM2 kll,.HUMID. REI.HTMSSD.7 SPEC.RHMID2TVAP. PRLT.2 P S. VAP.PRFS.2 NEFINDFS
'MCWI I)e/u) Ieluo L.e.ls (KynO 1PenY (Kq/I (Nl IM IM flIer) )OeI .0-2

0
3)

<''I~~~~8 .110 1.6 0./ .0L0 06 7. 433- - 2 03 15 06 NOIAT

10 14,184II' 4.P11L(Y 183 D

PRINT DATE It JUN '9 AD
Sc I R a. /:5'I(V3,t MAR INE T.I(RFALI NLAYER DM1 S ,AMPLING RATE IALL CHANNELS): 6/Non

"IkAE !:0/. I:.: 15: 0 P1,I ORL MICIRIIMETE'OCOY 0808 AVERAGING PEIRIOD : 30 Moo
CT I.1 7, I ~ L )/M~ Y79 1089 1:27) CAN N ICYnLAG 1',I AND, CAI NOME NLI ATNRE : I1'UPPER LEVEL , 2z LOWER I EVEL

0 PI1 ILL C(,ICY ATITN3 P1AVED ON APtOL UP';) MIS P AND CAI CII..ATEI)I VA) lIES (BBUSINCER .1973):

FLUX PARAMETERS PROFIE SLOPES

'.09 ffT I. --III .0586)' 51. I. PARAMETERS PARTIAL DERIVATIVES IOINCR.WITH HEIGHT)

MUM6(If. M(M F IMtA01 1 OIP K NIYITI 111 (IC 11T IONSMVELOC ITIY CGENERAL)FODM;:DR/D7- GENERALPFORM: ROE OPE-

e101 A) 1.0 -0IN-I4 42TI (ZI ) 1121 1145-N21

.1M I IL vNo I (LH) ISTT 11Y ;11 CALINc 'PFE.ROMS. NzWIND SPETO (N/set) NOWIND SPEED IN/--T)

1)Y.''er -.RI) 11/ 1Kq/s: r (Xq/KyI , AHCHs (Meters) Z=HEIGHT (M) V-rOAooN

I'"3.191E-0Y 6.4 J5.F 0 DWS/D0Z 7 .4 4 E 2 PSIPs I I

,'/L Al 5;MM LA) MEAT FIUK
'Y 0 13 INeI',, /2) SC'AlING P)TY. TEMP. N'VPE1>N)SJMIDIrT (Ky/Kql NOSMEC.HEINIDITE <Ky/KQI)

It1/ SI (Kelon 2-HEIGHT IMeterst Z;HEIGRT (N) Vert Axi
//ATI' MF.TOWS 1. t3TE-O2 PT/P/ -A92-0 P I1PT12

_a 0) [WH N EAT F) I' SR IX54zLOPE= -8 ,40E M3

1'/ 7T.I 7YE OX ROI)GIKO('S LENG.TH N'TOT.TEMP. XI1lbn) N PO)ITI TMP INeI, "I

S Y 'I,. ("e") ZoHFIGHT lieer);HEIGHT IN) Vertto
SKY AN SOLA HEAT FLUX 2.323F-04 DPT/PZ= al-5-EI PSI.PS12

1/L AT1, 111. l tt/Mo1 P IN SLOPE' -4.7CCE 0T
0.109 I 04E III

DRAG COPEF. AT 10 NP TENS N -LntTEMP.STREIC.IKuA-2'31
M1)010 11)IIJKkI)T I I 05T IH (SJTA) HEAT PUDGE I FLIOX (lpoi.nen lessl 7'HEIGHT IN) Met (.8105

"' ete" ) )Wa'ts 'm;" 1.4. hI LIA PSI-NONHE

- I1OPE 3 9.4HOT I (CTD SLTIPC'NR DATA

F: 11 A T C 0.0 1113 P1(810N RATIO

p!. I. AlII1 /2 003214 LI nI,0 uo7.2

PSI>" AT /;'- 1) 01'15'97

* ( 1 O M I I , O N S ( I A N S ' 
M I S C E L L A N E O S S

810 K AMA N (R AVITAT(IN PRr)FI) P PROOF I I I BPi K POLK
JINTINT 8I1 ERATION TLIR.PNANPT1 TFOR.5 CHNT FON RIAT MOSUEAIR DENITY
IN, tit) 4st2 ENO NIJIIIR IN ANEi ChOPF TRANSE COE XR/l
,1 4 ~ 99 0.74 0.74 a.92 ?-03 1,37KN-S0T 1.26

I W P l 0(( AIR SPECIFIC HEAT

1411 011.o/I) 31 Mg/Mg WATER LAIHMEAT OAF

5 .RPYHE 05

(10,. I110110 ('l.)328



RUN NUMAER: 7905071B30 MARINF SURFACE LAYER PR IN T DATE : 11I1JLN F1980
S TART TIME: 18:33: 0 PSr NAL MII ROMETE UROULOGYr DAT A LAMP' INC RATE (ALL LHANRELS). 6/lir
START DATE: 7 May 1979 (DAY 127) SAN N ICOLAS ISLAND, CAt DATA AVERAG ING PEFRIO.D: 30 Min

" ETTIMATED MITXRtMETEOROIfCAL- PARAMETERS AT TI-N METERS:

AIR TEMP. WIND SPEED DEW POINT TEMP STRUC" RAR.POET Auto UT TEMP AIR-UT TEIMP P1KU TEP VPUTTM PO-TTM
(Coo) (Mtr.r (Clts (80.M/A IML'lbr I (K.sus IIen I~i nt (Rlint Roi

T0T7 IT.99 9.71 ND DATA 1ITI.74 13.810 -. 730 -(.635 .6 065

HEIG.HT POTYREME. VIR.TEMP. V.PTTT.TEMP. ARS.HUII~D. RELNHUMID. SPEC.HUMID. VAPEPRES.. SVAP-PRE REF TRODl
(MOenI Cesost tC(Cus (61st Iq/n3t PreT tq/q MOo s (Ml~tao (Re M-2/3 )

0.80 T3.(79 14.370 14.468 9.TO7E9g3 85.0 7.429E-03 (7.030 (9M.022 .ODATAA

" ALOEK AERUDTRAMIC CALCUI ATIONS RAYED ON ABOIVE ESTIMATED VAtLDES AT TEN ME TEES (ERIIEHE ET AL, 19761:

TREER FRED F ItSX PARAMETERS TNFERRED INTERt' D RE AR VERTIC1 AL

STABILITY _UP'- DOWN) SCALING PARAMEERS VEL OCITO7 COVAR IANCE MTOCELLANLU

CRAD.RICHARDOON NUMBER MOMENTUM ELC IX FRICTION VELOCITY UITH LONG. VELOCITY AIR DENSITY
T4St.R1.,-Un~stab1 tNt/M2t tMetIers /Sec ( Me Ier2/. ct Kt" /m .t

-001 AT .M. -2.IE-0T, 4.047E-01 -T .630T 1.2 9

GEOMETRIC MEAN HEIGHT HUMIDITY FLUX SVAt ING SPEC.HJM(S. WITH ARS. HUAIDITY AIE DPI CIFIC HEAT
(fieTer) MH=(2I*2t1/2 tKq/sec .2t tKq/Rqt tMeter Rq/sec m3t tITcaI./R 01.
(2.99 4 .T7E -0 -E 0 SE-05 4.0 7SFE- 0 2.MI6UE 02

Z/L AT GMM LAY.HEAT ELUX SCALI1N6 POTTEMP. WITH POY.TEMEERATURE, UATER LITHEAT yAP.
-0.023 sR.TNI~ (Revy) (Mete r 8.

0
./ec (DL 1t'.1./Kg)j

ITI 0 --. IOE-T2 1.N94 -3 5.8992E 09
Z/i AT 10 METERS
-T. 1 "EN.HEAT FIGS ROUGHENESS LENGTH SAP PRES-AT AT LEVEL

tU.Tt.2) tMtFar. tMillb-)a
MONIN-OAURHOV LENGTH 1.0 4F TT 2.

3
3F:-04 15.77 6

( Meters)I
-9.7SDE U? SOY AND SOLA MEAT ELUX DRAG 60FF .AT 10 METERS ARS.HUMlD.AT UT LEVEL

(Rants/nOt~f (D I qrs 1nle-)itg tqM 3t)1.04E 01 1.5E6T 1.191E-T

TOTAL HEAT BUDGET Ft tOX BAR.PRES 'AT AT I FY61.
IWa its /n? I (illibar)
1.21E 0 1T012.94

ROWER RATIO

0.1TIN

" MEASUREMENT EEROR ANALYISIS OF PARAMETERS LITSTED IN PERCENT MEAN ERROR AD COMPUTED FROM CONSTITUENT M EASUREMENT AC CURACIES.
TOP ROW ARE PROFTLE ER0ROR V ALUIES AND BOTTOM ROW ARE FlUt K AFRODYNAMCr E RR OR VALUES. ALL VALUES ARE APPROUIMATE AMD ARE tnr-.

GRAD.RICH. 2/C MOMENTUM LAT.HEAT SEN.HFAT SET RAO. TOTAL HEAT RLOWER FRICTION Oct SPEC OCt POT. ROUGH. DRAG
NO.AT OH AT TOM EL-US E-US ELUX FLUX F, ttO RATIO VELOCITY HUMIDITY TEMP. LENGTH COtEE

191% (51% FTe% 163X 1200 12% 136% 203% 55% (TOO 69% 75% IlDx

2091% 209% 46% 42% 137% (7x .37% 179% 231 65% 160Z 43% 40%

" CONTINUED AELOW

RUN NUMBER: 7915G7T83T MARINE SURFACE lAYER? PRINT SATE: IT 11UN 1980
STARTI TIME: (8:33: 0 POT NRFL H ICROMHEEEROtLOGV D ATA S AHEL I NG RATE (ItL CHANNELSt: h/Mon
START DATE: 7 Hay 1979 (DAY (77) SAN N IC OLAD ISLAND, CAI DATIA AVER AGIN G P ERIO0D: 30 Rin

"t CUMP0S1TE PROIF ILE AND T'tt( K AEXTISYNAMTC DERIVED PARAHETER VAItE WEIGHTE D AS A EUNCTIUN OF THE ARtOVE RESPECTIVE' MEASUHEMENT ERRORS
ROTH THE LOUER LIMIT Of THE CORPRF!;PNDINOG MEASUREMENT UNCERTAINTT INDICATED I1N I I

FLUX PARAMETERS
STARIITT ( .-Up,-DOWN) SCAt INC PARAMETERS

I-RAD.RI) HARDSON NURATAR MOMENTUM FLUX FRICTION VELOCITY

- 03 (0.~ AT 6M C .DIL-O (6.16-021 NO045E-01 (6.00071J

t;EOMETRTC MEAN HEIGHT EHtMTSTTT FLUX SCALTING PFEC.HUMTD.
(Meter' CMH'121P22)1/2 RT/e n(t t/Kg)

//L AT 6MM ;' LATHEIAT FLUX SCAt INC POT.TEMP.
-110(7 (.2 Win/W R 12t ) 04.1nt

9.60110 T2.OE.ITI -1,409E-OP0 (7.F06-OP
I/L AT (0 METERS
-0. 0(13 to0.121 SENHECAT FIOR ROUIGHNESS LENGTH

MONIN-OAURHOV LENGTH 7.9F TO 13.XEOTI 28F-04 (6IEIS(Re t -r F 2 "I--7.719E UP SOY AND SOL1AR HEAT FILX DRAC COEF.AT 10 ME TERS
(W~tt /nM2) tMetIerst

(H0E 0I 17.OE+0OI 1 137"',) -I3 (4.06-04!

Tt(TAL HEAT BIILGET FLUX
W tt's / m;'
lISPF 02 IJ.1Ol

(DARIIN RAT (E0

0.092 10.0RI

. DTEEEREC RI" OFTWEER THE PROF ILE AND AUtOK AERUDVNAMIC DERIVE D PARAMETER VU OS AS COMPUTED VIA THtI STAN DARD DEV(ATITON F ROM FITHIR THE
ARDVR WEIGH TED COMPOSITE VAt tIE OR MEASUREMENT UNCFRTA1NTY VALUE (WIC EVER ARS)t VIE VAILE IS LARGER)(. ALtI VAL IIARE
LITSTED IN PtRtENT DIFF ERFENCE ARD ARE +,r -"

GADRI.11CH. 2/c MOMENTUM tAT HE AT SEINHEAT SOT RAO. TOTRI HEAT POWERN FRICTIOM St(I SPEC SCIFO Pot ROUH DRAG
NOAT 6MM AtTO(M F LUX E L E F LUX FLVOt IIFID RAITIO t C IT IY H IM I D1 TE IMP . 106) EMIH C)(EF

20% (9% IX 13% 30% 0% 13% lox 8% (2% 26% 19 3%

A END OP DATA EVtm 329



MARINE SURFACE' LAYER MICROMETFOROOOGICAL EXPERIMENT

N AVAL RESEARCH INRORATORT
ATMIJSPAEERIC PHYSICS BRANC H

MAR INE ATMOSPHERIC RE !EARCH STATION
SAN NICOLAS ISLAND, CALIFORNIA

ftf tf ICROIFORII (IGICAL OATA .M .*

RU NUbR: 79050 1910 PRINT DATE: IT11 18ST~ARTU TIME : 19: 3: PFlt LATA S AMPLINMG R AE ALL HANNELSI: 6/Mon
ND I IME' 19:33:10 PSY DATA ATERAGINE ERID 30Mo

S TARTI TATE: 7 Noy 1979 (DAT l.7) NOMENHTCLATURF I mULPPER LEELI , 2x1 LoWER L EVEL

* ANooiOG CHANNEL RAW DAYA (AVERAGE VDL(.

N.1 N-o. Nil1 N.0 No.04 No,.0OF N14,N. N.0 No.0
V5 ',.AV'E .A TMP.IRLI FilM.STRUC.? DEN POTATO DE UN? RN PEI WND SPEED? EAR*PRE. A A. WN ,

6.265 0.000 1. 001 4.9 e.64 5.770 f5.600C 4.74i? -0.103 4,.50

No.1 "o1 NoT'2 No.1 " o1 "o." No.16 Nft.,

B I"CX NT T EMP AT FR EQUEN140 Al VIAII AGE MANVA' FLAT LRS RUE. SPARE0 A SPARE . vOLT REF .B
4 .I 5 3. 924 22. 40 if.30 1 0.201 0 U1 0.0131 6.21b

ft DICIYAL CHANNEL RAW DATA (AVERAGE I: ESCARPMENT DATA, FIEI.D CAL IBRATION AND WIND SPEED ESCARPMENT COAEECTTO,4S:

No. * No.? ILEWNN) NEAR UPWIND I(AND DPIEEXI. ICECAL WYEE CAL WS It C WbZEL

A IR TEMP.I AIR IEMP.2 T HEI'HT/LE NCTA PATHIMetYrUS (Voltd 5 oYS (Vol,) vloo (CceJE f (CooE

1 4 11 128018 1421109 "o"2 005 000 0 0'"9 V.9.

" SYSTEM RIIVSEREEPIOG PANARERS TRANSL ATED) INTO INCINCEING VNLTS:

MANUAL. FLAG ERROR LOIT DATA AEA ViTl T.REE.DEV Vill TAPl D1)V ZLRfil RE F .6EPV AC V01. F LUX AC FEREQ.EFLUX AC VOL 7TALE AC FREQULENCY
INY4szaosn Nsoo I ~ ~ ~ as A--..OST rlNSO(OfVL IN.0.00250 (N.oISTI INYOTHol (TACT (Tol

HFt VESAED MICAOMLTEOROLCIECAL PARAMETR 1 LI NCIUDEIG T HE AROSE CAL. AND ESCARPAIT COPRECTIONSI1 TRANSLATED, I NTO ENGINEING UNITS:

ALA LEMP. I WIND SPEEDO DEW POINTE IPMP.STATC.T WINSDIN,1. EABAR ESI TEE NAD. BU'. KWT lEAP MEA NR TEMP

Ceso'. IMoVsCE _C (CeISO K ' I(Io A LDPATrue i, Mollo'bar) W IalY/n2O (Celsoo, _ IER1ooOin

12.0 ( 1.0 9.7,0 NCJ DATA/ 3102 1015.97 1 .43E 1I 1.3 08611

AIR TLMP.2 WINO SPEEDl DEW P1(1ST2 TE~oVTSRC., TIDE TABLE PRNPRES.2

12.910 t04 .,6 NO DATA 0.0t4 111 2.06

*CAl CULATED AICREITETEUAIJLXGOCAL PARAMETERS:

ALIGHT, 1I PYIT.YLMP.I VIR.TEMP.I V.POT.TGMP.1 AlR.AOTTD.I RECL.ALUMID.1I SPEC.HOMID.1 VAP.PRES.I s.vUP.PRES.I RFINDEX 1
oeonro Io( Tesoo I Ieloos) (80/l IP3rEooTI lg/Aol IMillibarI) IMtolobar Kepl.o.M-0/3)
(0.3 (290 4.074 14.254- ,973E-03 00.33 t 7. 318F-0 (( .84? 1 4.743 NO DATA

HEII.:o, / 2 FlI :. / ,IA.IETP.O T1.PUT.IPMP.2 ARSAIUMOO.? REL.HDAID.0 SPECHIIMID.? VAPPACSI.?' S.VAP .YP 'S. I REINOrLD Z

(.1 14.6 14.2/A 9.OI13 0.07 7,347E-03 11.901 14..63 NO DATA

CO IccI (Ndo, IE LEC0

PRINT DATE: 11 JOJN 1980
RUN NUPoLEI. 7YTISLI7TIO MARINE b/TREACO LATER DATA S AMPLING RATE (ALL CHANNEL DI 6/Mon
rTAAR IM j l: 3: U 1,Y NAL tiI CROMCTFLROLITG DATA AVERAGING PER IOD: l Min

START DALE: 7 May (9'79 (DAY 02?71 ANAICOLAS ISLAND, CAL NOMENCLATURE _I UPPER LEVEIL, 2h SUER LEVEL

xt PRO? ICE, CALCULATIONS RATED ON ABOVE OBSERVED AND CALCULATED VAIL" IESINGEN,19731:

FLUXT PARAMETERS PRLIEL IE SI ORES
STALIL If YE b*0E,-DWSL SCALING PARAMETERS PATIAL DERIVATIVES Io=IRCR.NITH'HEIGHTI

LOAD. RILCHARE:) NOONlE M'ICNTUA FELUX FRICTION VELOCITY GENERAL)FOAM:DN/DZ-) GENERAl. EORM:'NTCOPE p
L-StaDb 11,-U , bDol (No/nOT, (1 1er%/ eC 11N1-N2II/(LoIZI/Z2IO iILnZ IPDITI(LMZ2-P5111/

-003 AT LAO .0 5E-l 4.071E001 LzI.ZZII/I (Ni-N21

P FIA LPMAN HEIGHT HUMIDITY PLOT SCALING SPECALIMO. NWIND SP EED IA/secl "=WDN"D SPEED (M/-,. I,
L~or Y-/o212 1Kq/e .21 IKg/Rg ZoHE IGH I Meters Z=HEIGHT (m) V.,rY.Ao

12.99 3.24E05-E-05 -0 N/2 24EO PPSI

NO DLOPE= 9.8?E-RI
1/L AT GAR LACHET 1110 LCK
-0. 016 1W., 1/21 SCAO INO POT. TEMP. MDSPEC.AUMTDIYY IKg/gI N.-SPEC HUMIDITY OKg/EgO

3.Oj1 (Kelvin)ol ZHEISH (Meterol) ZSREIGHT (M) Aerl 4xos

//L ATl 10 METERS I.4R7EO DDA/0DZ 9R2-A PS-S'
-O003 SGEN.HEAT FILUX SR SLOPE- -8.34E 03

2/C AT ZI 7,5IE 00 ROUGANESS LENGTH N:POT.TEMP.(ReloIMI N.POTYEMP.EKRe~ofnI
-0.0 , (MeeSn ZOHEIGAT (ieterN.O 7.HEIGHT (MI Ver. o

DRY AND SOLAR HEAT FLUX 2.381E-04 DPT/DZ- -2, IDE-IS P I PS12
7/C AT 72 IWaY/m21 ETAK SL.Op". -3,AAE 0I
-0. 01? 1.43E 31

DRAG COEF. AT TI METERS N=LYTEAP ,STRUC. IKxM-2/3)

,LONTN-IIEURATV IPFNGTA TOTAl HEAT DODGE!I FLUX Ioo)eto..o..es.l ?44EIGMT (M1 Ver?.Agis

"l., ' )r W IYs /,2)I I.S87- 01 PSoNONE

-7.8L87E 02 10E 02 Fa; CT:2 SEOPRORO DATA

Poll At Z21- 0.071106 RUWEN RATIO
PS1I AT tI- 0 .041540 (no NYoitm
PSI?1 At T, LI' .40659 0.094
P SII A T I.= 10.;169

*GINERAL I UASTANTS: MISCELLANETOUS

-AINMRARMAN LRAVITATIILN PROFILEF PROFT E UF P U0( KOL
((IUNSTANTr AC,o FRAIL I T(INil,. PRANDYI T ORTTAAHIDIT SEAN REAl MITI TRE AIR DENSITY
(No lootsl IN/sen 7 NOIMRER HOM "'R TRAN iF.C.TE . TkANMSEC OEL. " g/c )

.4 9.79' 0.74 0.74 0.92E-03 l32EA03 1.2267

* 7oRNL OOL AIR SPECIFIC HEAT
A=crc IoYotrn oreC fo r .MCNrMnY of Profole Slope and/or Parooal Dinroo-loi. (I./Og 1eI.T

SH 0,1 0/ I .3 Rg/Rg. WATER CAY.HEAT VAP.

fCONTINED ON NY R PAGEc 330



RUN NUMBER: 7905071900 MARIC SURA C (AYFR PRINT DATE: 11 JUN 198A0
SIAN1 lIME: 19: 3: 0 PST NRL MI OC r)(ROLOGY DATA SAMPLING RAL (ALL CHANNELS): V/Min

START DATE; 7 May 197Y (DAY 127) SAN NICOLAS 13LAND, CAL DATA AVERAGING PERIOD: 30 Mn

FSIIMAIED MICROMEIEOROL(GICAL PARAMETERS AT IVN METERS:

AIR TFMP. WIND SPEED DEW POINT TEMP.STRUC. BARPRES. BULK WI TEMP AIF-WT EMP POT-WI TEMP VIR-WT TEMP V.POI-WI TEMP

(Celsius) (Meter/nec) (Celsius) (Kel.NM-2/3) (Milltbar) (Cel ,us Rel K r_) (Ke1vn) (Kelvin) (KelvI,

12.897 0.52 V.55 NO DATA It, 13.793 -. 8s -0 798 D.3R1 0.479

HFIGHT POT.IEMP. VIR.EMP. V.POT.TERP. ABS.HUMID. REL.HUMID SPEC.H0;D V PP V FEi S.VAP.PRES, REF.INDEX

(Meters) (Celsus (CeI.sl. s (Celsius) (Kg/nIT (Percent) (g/Rq( .n:(lTha, s (uIl.ersI ) (el.xM-2/3)

lOTS 12.995 14.174 14.272 9.51SE-SI 80.10 7.343E-03 11.93! 14 P49 NU DATA

X BUK AERODYNAMIC CALCULATIONS BASED ON ABOVE ESTIMATED VALUES AT TEN METERS (FRIEHE El AL,1978):

INFFRRED FLUX PARAMETERS INFRRED INFERRED REAN VERTICAL

STABILITY ( .UP,-DOWN) SCALING PARAMETERS VELOCITY COVARIANCE MISCELLANEhU.

GRAD.BRICHARDSON NUMBER MOMENTUM FLUX FRICTION VELOCITY WITH LONG, VELOCITY AIR DENSITY
(-.Stable,-=Unstable) (Nt/e2) (Meters/sec) (Meter2/sec2) (K/. )
-0.024 AT CNN -ISOE-Ol I.R27E-lI -1.464E-01 1.2270

r;EOMETRIC MEAN HEIGHT HUMIDITY FLUX SCALING SPEC.HUMID. WITH ABS. HUMIDITY AIR SPECIFIC HEAT

(Meter) GMH=(ZI*72)I/2 (Kg/sec 2 n ()q/q) (MeteR Kg/sec n3l (ITcaI./Kg Kel.)

12.99 4.01E-05 -8.550E-05 4.014E-05 2,4159E 02

Z/L AT GMH LAT.HEAT FLUX SCALING POT.TEMP. WITH POT.TEMPERATURE WATER LATMHEAT VAP.

-0. 31 (Watts/nO) (Kelvin) (Meter Ke../sel (ITcal./Kg)
P.P2E 91 -2.540E-02 9,721E-03 5.9002E OS

Z/L AT 10 
METERS

-0.024 GRN.HKAX FLUX ROUGHNESS LENGTH VAPPRESAT WT LLVEL

(Walts/e2) (Meters) (Millibar
MONIN-OBURHOV LENGTH 1.21E/ 0 1.918E-04 15.762

(Meters)

-4.2OE 02 SKY AND SOLAR HEAT FLUX DRAG COEF.AT 10 MFTERS AS.HUMID.AT WY LFVEL

(Watts/l) ti)%ensIonless) (K/cl)

1.43E 02 I1,24E-03 1.190E-02

TOTAL HEAT BUDGET FLI(X BAR.PRESAT UT LEVEL

(Watts/2) (Milibar

lbE 07 1013.17

BOWEN RATIO
(nn units)

0.122

MEASUREMFNT ERROR ANALYSIS OF PARAMETERS LISTED ON PERCENT MEAN ERROR AS COMPUTED FROM CONSTITUENT MEASUREMENT ACCURACIE.

TOP ROW ARE PROFILE ERROR VALUES AND BOTTOM ROW ARE BULK AEROYNAMIC ERROR VALUES. ALL VALUES ARE APPROXIMAIE AND ARE ",r- -

GRAS.RICH. Z/L MOMENTUM LAT.HEAT SEN.HEAT SKY RAD. TOTAL HEAT BOWEN FRICTION SCL.SPEC SCL.POT. ROUGH DRAG

NO.AT GMH AT ION FLUX FLUX FLUX FLUX FLUX RATIO VELOCITy HUMIDITY TEMP. LENGTH CEf)

134% 134% 105X 160X 104% 11 1261 263 53% 107% 51% 73% t05%

193% 193% 46% 42% 121% 1o 35% 162% 2S% 65% 144% 43% 40%

CONTINUED BELOW

RUN NUMBER: 7905071900 MARINE SURFACE LAYER PRINT DATE: II JUN 39A0
START TIME: 19: 3: 0 PST NRL MICRONETEOROLOGY DATA SAMPLING RATE (ALL CHANNELS): ),/Min

START DATE: 7 May 1979 (DAY 127) SAN NICOLAS ISLAND, CAt DATA AVERAGING PERIOD: 30 Mitn

COMPOSITE PROFILE AND BULK AERODYNAMIC DERIVED PARAMETER VALUE WEIGHTED AS A FUNCTION OF THE ABOVE RFSPECTIVL MEASULES)N FkRORS

WITH THE LOWER LIMIT OF THE CORRESPONDING MFASUREMENT UNCERTAINTY INDICATED IN 1 1:

FLUX PARAMETERS

STABILITY (.=UP,-=DOWN) SCALING PARAMETERS

RAS.RICHARDSON NUMBER MOMENTUM FLUX FRICTION VELOCITY
(+=StaBIM,-=Utstable) (Nt/el) (Meters/nec)

-0.118 1.021 AT CMH -1.R7E-01 I6.IE-02 3.901-01 [6.E-121

GEOMETRIC MEAN HEIGHT HUMIDITY FLUX SCALING SPEC,HUMID.

(Mener) CNH.)2InZ2)I/2 (K/sec n2l (Kg/KRl

12 .99 3 .8 5E - I 5 I . E - 6l -7 .77 1E -05 I3o F - IS)

Z/L AT GH LATHFNT FLUX SCALING POT.TEMP.
-0.022 10.021 (Watts/e2) (Melvin)

9.52E 01 I?.IE+II1 -I.762E-02 12.OE-021
2/L KAT l0 METERS

-0.017 1.021 SENHEAT FLUX ROUGHNESS LENGTH

(Wartstl2' (Meters)
MONIN-OBUKHOV LENGTH 96lE I0 13.lE+00 2.09 F-04 16.GE-05)
(Meters)

-5.803E 0? SKY AND SOLAR HEAT FLUX DRAG COFAT 10 MFTERS
(W tts/M2) (Meters)
1.43E 01 [IOEn011 1.39 k (3 I4.0E-041

TOTAL HEAT BUDGET FLUX
(Watts/2)

I.21F 02 I3.0n01]

BOWEN RATIO
(no units)

0,111 10.081

DIFFERENCE BETWEEN THE PROFILE AND BULK AFRODYNAMIC DFRIVFD PARAMETER VALUS AS COMPUTES VIA TF STANDARD DEVIATION FROM EITHER TH

ABOVE WEIGHTED COMPOSITE VAI.IIF OR MEASUREMENT UNr;FRTAINIY VAIOF (WHICH VFR ABSOLUIE VALUE IX LARGFR). ALL VALUFS ARt

I ISTED IN PERCFNT DIFFFRENCE AND ARE +.A-":

GRAD.RICH. Z/L MUMENTUM LAT.HEAT SINHEAT SKY RAD. TOTAL H.AT BOWFR FRICTION SC) SPEC SCL.POT ROUGH DRAG
MOAT GMH AT TOM F).5X FL.UX FLUX FLUX FLUX RATIO VEOCITY HUMIDITY TEMP ENGITH LIEF.

30% 2A 7% 12% 24X 0% 11% 13% 3% 14 29% 11 1 t,
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MARINE SURFACE LAYER NICEROMETEORIIOGICAL EXPEAIMENI

NAVAL AESPFRCH LABORATORY

ATMUSPHEATG PHYSICS EIRANCH
MARINE- AIMOSPHERIC RESEARCH STATION

SA4N NICOLAS 101 AND, CAtIFORNIA

.. . .9IFRGMETEOROLOGICAL DAT AN . NOI

61(0 NUMIR. 7905071931: PAINTDAfT II ON 1981T
START TIME: 79:33,20 Pi DATA SAMPLIN E (A F LL tHANNLLS): 6/Moo
EtV lIME 2: 3:3 PIOT DTA AVERArING PERIOD: 3D Mon
.1AR1 DATE: 7 Mo v17 (DAY IP/I NOMENT'I AILIAE 1(T-IPPEA LEVEL. OWER I EVEL

ANA:05 Ho~r AW DAIS (AVERAGE ODE):

7-~) o01 NoDC? No.03 N01.14 14o,05 No.0 No. 7 o.'a No .09
V (III T .TA TEP.PSTIII:.I T1MP.OTMVC.2 SEW POINII DE POINT? WINHD "IUI WIND SPEED? 'DAR.RES.D DRY RAD. W IND DIR .

, uT T T Il .99 5 D 6 .603 5426 E .756 -0.103 4.1

N., II N.1 N-12 -o.13 1.-14 No.15 No.261 o-11

BILE WT TEMP AC F RFOUt ML Y AT' VUl. TAGE MANUA FL AT /IRO A E'. SPARiE A SPA RF A VO LT REP B0
4.1A5 30.13 2.541 0 .0 01 0. 001 0 .0 O 0.00f 6. 205

DITGITAL UHANNEL RAW DATA (AVE:RAGE I: ESCARPMENT DATA, TOIl I GALIAiRATION AND WIND SPEED ESCARPMENT CORRECTIONS:

NI No.; UPW IND NEAR UPWIND (AND DPIECAL DP7E CAL WIDEFCAL WSIEC 402EC
coi, TLtI.l AlA 2EnMP,2 HEOCHY/LENCTA PATHIM Ta ITVo~s (Voitol Volts) (CoT f ICOEff.)

1411 12 I1 142t 1,-,877 0. 1>7 /H -0.008 -0 l 10 0 0.9 93 a .99

400LYA iESKEFPINGT PAVAsIIERS TRANSLATED INTO ENU(NLEATNG UTO(TD.

1010) (TI 2AG ERROR tITUS) DATA DOSE; VIII I REP DIV 01(1. REF .0Ev ZERO RE . TA V ACVol T FLUX AG PIES .ELUV AC OLTAIGE AC FREQUENCY
Noc.) (No---n) (Ho.-scns ATNo. 0.00>0) DIN (.>00--V1 (N o. TOGV I(No V50 INo.11Hz, IVACI INo)
O0 1ST0 0 0 I 0 0 1 15.. 59.98

OBSELRVED MICAOITO1E0MG O',TAL PARAIDETERO (INCLUDING THE RBOTE CAI AND ESCARPMFNT CORRECTIONS) TRANSLATED INTO ENGINEERING UNITS:

AARI MP0.I W18D SPEEDI DEW POINII IF AP.TiTRUC, I WINO TIM. IoAR.PREO.I SETY RHO. 1001 K4 WTETMP ME1AN AIR TEMP
((Anus (rit e r/secT (Celos l~I. xM-/3T l~qTre I MloaTIhn1 Clos El~
2.'E82 10. 79 9 .52 Nl DATA 3400.4 1011.18 1.44E 01 13.774 ;1".95

DIII TEM? 2 WIND O-EID2 DEW P1(1822 TEOY,STR0C.? IDII TABLE RAR,PEES.0
IE-s~n 1,etn/sr, ) (GeT ousT (Ee IoM-7/3) (Me.Ter MOLT (Mollohar)

1296 10.17 9.0 NO DAT 0.1 1012.2

(Al GUI .0110 ,ICIIIiTEEIIR1OLOG (CAL PARAMETERS:

EICIT, CI POT. TEMP. I vfIETEMP' I V.PITTTEMP.I 2AA4VHUMI 1). 1 Rt ".AHIl2D, I OTEFC.HUM4ID.I VAP.PRED.I S.VAP.PRES.I REF.INDED I

I~tI elsousl (CeIlnous) (Celsos) (Eg/MTI) (Pert) IES/MqI) (HilloIbarI) (M,11obarl (RK.XR--2/31
1:0.35 13.162 14.196 14.33f0 If981E-03 79.9 8 7 .32SE-03 11.855 14.623 NO DATA

SLOSH)1, /2Z1 P 1I IMP.? 1 V1O .IR.TM. 2 V.POTTEFMP.2 ABS.HUMTO.2 RELE- ID. SPEC.H(J910.2 VAPPRFS.2 O.VAP.PRES.? NEFIROFO 2
I~eerT Celoo) Celsous ((.so1)-- n) (percent) (Eg/EqI i.) IMlobr I.m-2/3

1

.20 03.0)78 14.267 14.30,8 9.'0751L-VS. 79.76 7.-351kF-O 11.9 18 14.9421 HO0 DATA

x CONTINUTD DIEL (T

PRINT DATE. 11 JUN 1980

EVA 104(1 905071930 MARINE TIORFALEr LATER DATA SAMPLING RATE (ALL CHANNELS): A/Mis
START TIMC:; 19:33:00 POT NIRL. M CROMETEYMOI1GCV DATA A VERAGING PERIOD: 30 Man
STA RT DATE: 7 M a

0 
19 79 (OAT 127) TAN ITCOLAS TIIAND, CAL NOMENCATURE: 1UPPFR LEVPL, 2-LOWER L.EVEL

oP2.0/ILE CAL CUIATIONO BASED ON ABIOVE OBSERVED AND CAl COLATIED VA) OTT IRLISINGER 1973):

FLIO UPARAMETERS PROFILE SLOPES
STOTIN ITO 1U,_.=OOWN( SCALING PARAMETERS. PARTIAL DERIVATIVES (.NINCA WIT H HEIGHT)

GRADMRICHAROGON bUMBDER MOMENTUM FLUX FRICTION VELOCITY GENERIAL FORMDN/0Z- GENERAL FORM:'SL.OPE=
(tOa~e~nt4I( (NT/MO) TflMe. /ec INT-N. I.TLnIZI/721* I1LnoZ-PTD)-)LnRZ-P~ilTI/

-0.01 AT CAM l77E-GI 3.799E-01 121022(/2 INI-N21

GEOMETRIC MEAN HEIGHT HUMIDITY FLUX SCALING SPEC.HUMO. NzWINO SPEED (H/sec) I NWIND SPEED (MNc
(Meter G rI(ZloZ?(I/2 (KRq/sN.Tn2( (Eq/EM) VSEIGNT (Meters) Z=HEIGHT 7MI V tAno
12.99 3.021-05 -6.4871-O5 DWO/DN IE F-SO PSI Ps Il

NS SLOPE lS E 00
1,1 AT GMH LAT.HERY P11)0
-0. 0)7 (W att./t,2( STALING POT. TEMP. R-XPECHUMIDITY 1/M N=SPEC.HOMIDITY (Eqg/Eql

7,47E OI (MIvR ZZRE1 (Met.*s 2HEII (MI Ver*
/lL AT IT. METERS -I .320E-02 004 /02= -8.92-lb_0 PS01-PSI2
-0.0LA STENEAT F1 (0 SN O LOPE= -8.331f 03

L/L AT 22 6.22E 0 0 ROUGHNESS LENGTH N-POT.TEMP,(Relot,( IN OT.TEMP.lKelovis(
-,.014 ITNe""rI Z;HEIGHT (Met.rs) OHEIGH T (MI Vt Ao

DRY AND SOLAR NEAT PLOY I.A17IE-E4 DPT/DOA -t1.82E-13 PSI.PS12
ZIL AT 72 (Watt s/Mr7( PIE SLOPE - -4.29E OI
-11 .012 1.44E oI

DRAG C1lE. AT 10 METERS N=LnTE MPSTRUC.(kiM-2/3)
MONIN-TDLIRHOV LENGTH TOTAL HEAT BDOGE IP1(10 (I1teroln) 2.NEIGHT (M) Vet Aw

'Met"r' (Watts/M -') 1.4(01-U PSI NONE
-7 731E 02 9.53C RI CT? SLITPE-1MO DATA

PS II AT /1=I 0. 1802t54 ""WIN RATIOI

P02 AT /2= 0. 0423 (t ) o

PSI AT /= 01 2761

KGENERAL CONOTANTS: MISCELLANEOUS

Vn HRMAN GRAVITATION PROFILE PROF TIE BUi R ROLEK
LONSTANT ACCE(EFRAT(N TUR.PRANDYL TUR.SGHMIDT SIN HEAT MOITSTURE AIR DENSITY
(No S)tR (M0/50 7 ) NUMNRER NURREFR TRAN"FIT(RfEF TRAN8E,COEP. (Eq/nA)'3
0 .4 ,.79,,9 0. 74 0.74 2.921L-03 1.32E-03 112266

GENERAL NOTES:i AIR SPECIFIC HEAT

Accroc I ,tot,~ e,,ed*d Parot:, ....or ITeot f Profile Alope and/Nr Partial Derooatioe, ( Ilne./RQ Eel.)

SHI-0H2- ./- .081-3 Mg/Mg WATER LAT.HEAT OAP.
(IbiS ,/R11f
5 .9101 IS

NCONTINUED) ON NEST PAGE 332



R UN NUMBER: 7905071930 MARINE SURFACE LATER PRINT DA TE: I1I JUN 1980
START T IME: 19: 33:201 PSIT R MICROMETEOROLOG Y DATA S AMPLING RATIE (ALL CHANNILS): 6/Mmn
STAR) DATE: 7 nta y 1979 (DAY 127) SAN NRICOLAS ISLAND, CAL DATA AVERAGING PERIOD: 30 Min

ESTIMATED MICROMETEUROLOGICAL PARAMETERS AT lEN METERS:

AIR TEMP. WINS SPEED) DEW POINT TEAP.SIRUC. BAR.PRES. BULR WI TEMP AIR-WI TEMP POT-WT TEMP VIR-WI TEMP SPOUT-WI TEMP

(Celsiu) (Meter/.ec (Celius)I ORc.I-.M-2/3) (Millibar) (Celsis) OReIn (Relin) (Kel vin)I (K elvin)n(K1 ,
(2,975 10.25" 9.5/7 NO DATA 1512.IA 13.774 -0.79 9 -0.70 1 a.480 C .5A

HEIGHT POT.TEMP. VIR.TE"P. VPOT.TENP. ABDA.UMIS. MEL.HUMID. SPEC.HUMID. SAP.PRES,. SOVAPPRES. REF.GNSES 3(Me ters) (Celsius) (Celsius) (Celsiu.s) 1Kg/n!) (Percent) (Eq/RN) Mmlr (Milli (OIIbarsI) cKeI.nM-/310.0 13.073 '4.254 14.32 2 E-I 79.78 7.352KI 11.91 14.928 HO DATA

BLOOK AERODTNAMIC CALCULATIONS BASED ON ABOVE ESTIMATED VALUES AT TEN METERS (ERIEHE ET AL,197R):

INF ERRED FLUX PARAMETERS INFERRE D INFERREDYBEAN VERTICAL
STABILITYT P , -DOWN ) SCALING PARAMIETERS VEL C ITT COVARIANCE MISCELLANEOUS

cRAD.RICHARDSON NUMBER MENUELXFRICTION VELOCITY WITH LONG. VELOCITY AIR DENDSITY
)Sable'-=Unsnahble) (Nt/cl) (Metern/ec) (Me1e2 /.ec2) (K/n.3)
-004 AT CAN -1.66E-I 3 704E0 -1.372E-0 1269

GEOMETRIC MEAN HEIGHT HUMISITI FLUX SCALING SPEC.HUMID. WITH ABS. HUMIDITY AIR SPECIFIC HEAT
(Me ter,) GMMH( ZIX Z2)1/ (Kg/ set 2t (Eq/Kg) (Me ter Eq/sec .3) (1OTca I./Kg Eel1.)

1993.ARE-D5 -8.546E-05 3,8 4 z-O5 2.4159?E 0 2

ilL AT CR9 LAINHFAT FLUX SCALING POT.TEMP. WI TN POaT.TEMPERATUKE WATER LATHECAT yAP.
-0.130 (Wa tts/mI) (Kelvin) (Mene r Kel./sec) ) ITOcal/Kg

9.-59 E 01 -2'324 E-02 8.6:7E-03 5.A99AK 05
Z/L AT 10 METERS
-1. 023 SENHERT ELUX ROUGHNESS LENGTH V APPRES.AT WT LEVEL

,Watslm2> (Meter%) (Molli~Bar)
MONIN-OBURHOV LENGTH .7K 0 1 1 .711E-04 I .746

(Mete rs)-4.312E 02 SETY AND SOLAR HEAT FLUX DRAG COEF.AT 10 METERS ASR.UM IDAT WI LEVEL
(Wa tn/ni ....ceIoneIs )Kq/ 3)1

1.44E 01 1.306E-O03 1.1A9E-02

TOTAL HEAT BUDGET E).))0 BAR.PRES.AT WT LEVEL

(Watt s/nI) (Millibar)
1.21E 02 1013.38

BOWFN RATIO
(no un~itts)
0.11 1

*MEASUREMENT ERROR ARM) (110 OE PARAMETERS LISTED IN PERCENT MEAN ERROR AS COMPUTED FROM CONSTITUENT MEASUREMENT ACCURACIS
TOE ROW ARE PROFILE ERRTOR VAILES AND POTTOM ROW ARE BUL0K AEROSTRAMIC ERROR VALUES. ALL VALUES ARE APPRISIMATE AND ARE'vr"

GRADMRICH. Z/L MOMENTUM LAT.HEAT SINHEAT SKET RAD. TOTAL NEAT BOWER FRICTION OCL,SPEC ICL.POT. ROUGH. DRAG

NO.AT CnN AT IOM FLUX FLUX FLUXS FL UX FLU X R ATIO0 VELOCITT HUM IDITI TEME. LENGTH COEF.

144% 1441 Ito% 163% 112% to% 128% 275% 55% lOBS !57X 75% 110%

101%z 201% 46% 42% 129% 111% 35% 171% 23% 65% 152% 43% 40%

xCONTINUED BELOW

RUN NUMBER: 7YO5071930 MARINE SU RFACE LATER PRINT DATE: It JUN 1981
STARE TIM)>; 19:33:209EST NRTL M ICROMKTET(ROLOOT DAT A SAMPLIN4G RATE (ALL CHANNELS): 6/Mit
START DATE: 7 May 197Y (DAY 17'7) SAN HICOLAS ISLAND, CML DATA AVERAGING PERIOD: 30 Min

COMPOSITE P ROFILE AND fo:) K AERODYFAMIC DERIVES PARAMETER VA) IjK WEIGHTED AS A FUNCTION OF TME ADOVE RESPECTIVE MEASUREMENT ERRORS
WITH THE LOWER LI MIT a01 TN) C ORRESPOND ING MEASVIRFMERT UNCERTAINTY INDICATED IN 1 1

EL))0 PARAMETEXS
STAH))ITY )= U P,-DOWR) SCALING PARA"METERX

TRAD.RICNARGT)JR NUM1,rR MOMENTUM FLUX FRICTION VF ICITI
(..Stale-Xntb"e (Nt/72) (Me.tet/c

-01 11)Al CAN -1.71E-01 I6.0E-O2l 3 .732K-Il (6.0K-Ill3

(;vOMETRIC MEAN HEITHT HULMIDITT FE)OX SCALING SP;ECHUMID.
(Meter) GMN-)i1e/2)I/a 1K9/sec "2) (Kg/K g )
02 .99 3.71E-o5 IM.SE060' -7.772E-Os 03SFE-USI

Z/L AT GMN IATREFAT FLUJX SCAL.ING POT.TEMP.
-0. 022 10 .02)71 Wtt/.2 1) )Ke.l.in )

9.16E SI (J.OE+9II -1 .593K-I? 12,0K-O2l
Z/-C AT 10 METERS
-0.01t7 1o 01 DERHEAT FLUX ROUGHNESS LENGTM

MON1N-OBUOHOV LENGTH RIME9 00 ITIDEu0lI I.769t-04 16.0K-Ill1
(Meters)
-5S.810K 07 0KV AND SOLAR HEAT FlUX DRAG COEFEAT II METE RS

(Watt's /cl) (Meter.s)I
1.44E 01 1I2o0u.11)1 l.1E-U3I I4tIF-041

TOTAL HEAT R4IDGET FLUX
(Watt's /c.;')
I.ff 1SF (l3.V0fS01

FTnWEN Ratio

0.101 l0olA)

DfFEEt p fly ~r4 EWEEN TNC PROFILE AND PU)LK AERODYNAMIC DERIVES PARAMETER VALLIES AS COMPUTES VIA THE STANDARD DEVIATION FROM EITHER THE
A TolVE W""IGMIED COMPOITEII VAL $if OR MEASUREMENT UREERTIAINTI VALU)E (WHICH EVER APNEUTE VA LUE I S LARGER). ALL VALUED ARE
ItSTED IN PE(IENI D IFF ERAENMCE AND1 ARE .unr-":

),AAORICH. 7/t MOMFRTL)M OATMEFAT SEN.HAT SRI MAD. TOTA HEAT BOWEN FRICTION SCd SPEC OCL.POT. ROUGH. DRAG
NO AT GMI) A) IOM f) I) F)X XX U FLUX FLUX FtLUX RATIO VELOCITY HUMIDITY TEMP. LENGTH COKE.

2E0% 26% 30 13% 27% 0% 13% 14% 1% 14% 2RS 5% 7%

NOM OF DATA Rim 333



MARINE SURFACE LAYER NICROMFTESROLOGICAL EXPERIMENI

NAVAL RFSARCH LABORATIORY
AIMOSPHERIC PHYSICS BRANCH

MARINE ATMOSPHERIC RESEARCH I1AF11N
SAN NICOLAS ISLAND, CAL IFORNIA

ft 0 ft ICROMETEOROL.OGICAL DATA f -t

RUN NUMBER. 79:507200 PRINT DARE: 11 JUN 198

START TIME: -0; 3:40 PSI DATA SAMPLING RATE LALL CHANNLLS): t/Min

END TIME: 20:33:50 PSI DATA AVERAGING PERIOD: 301 Min

SIART DATE; 7 M4y 1979 (DAY 1271 NOMENCLATULRE: I=OPPER LEVEL , 2=1 OWER LEVEL

" AN ) SO CHANNEL RAW DATA (AVERAGE VDC):

No.01 No. 1 No.2 No. 03 No.14 No. 05 No.•O Nc.07 No.O No. y
VOL T.0,F.A IPMP.ST.LTC.1 MPYSRUL.I DIW PITINTY DEW P00NT2 WIND SPEFDI WIND SPEEDS BAR.PRFS? E Y DAD, WIND SIR.

6.205 0.05 0 0.001 4.993 5.067 6 003 5.783 4.76 -. 103 4.828

NO.I1 N-.11 NO.12 No.1 NO.14 No.15 No.10 No.T17

BILL K WI TEMP AC FRFQUFNCT AC VOL "AGE MANUA FLAG LFRL REF. SPARE A SPARE B VLr.REF.B

4 1I1 3.748 l.538 0.9IT 0 .101 0.0 1 1 D. 111 .7105

f DIGITAL CHANNEL RAW DATA (AVtRAGF): ESCARPMENT DATA, FIELD CALIRATION AND WIND SPEED ESCARPMENT CDRRECTILN:

N. I No.? UPWIND NEAR UPWIND IAND DPIECAL DP;'ECAL WTIFCAL WSIEL L4.'EL
AIR IEMP,.I AIR TL MP.2 H(IGI/LENGTH PAYH(Mete ) (.ultuL (VoLts) (VultuL (CueLf.L (CceLE.
1411 1.9;'59 14 1 :10292 0.15 92 -0,008 -l...I 0,009 0.993 0.979

SSY!STEM HOUSEKEEPING PARAMETERS TRANS[ATED INTO ENGINFERING UNITS:

MANUAL FlAG FRROR TIJNT DATA DA';E Vn I.REF.DEV VOLTRFF.SFV ZERO REF,DFV AC VOLT.FLUX AC FREQEFLUX AC VOLTATE AC FREQENCY
(Noscant) (Nuscans) (Nosonsl A(_..No.0V) BI(No.0O5V) INo..SOOLV (No.>5) (No,11Hz) (VAC) (Hz)

0 0 I D 0 0 a 0 I15,4 ',9.71

ObB HVED MICROMETEORUI IGICA PARAhFEERS (INCLULDING THE ABOVE CAI. AND ESCARPMENT CORRECTIONS) TRANSLATED INTO ENCINEFRING UNITS:

AIR TFRP.I WINO ;PFEDI DIEW P111U41 T'itPS IRUC.1 WIND DIR. BAR.PRES.L KY RAD. BULK WT TEMP MEAN AIR TEMP

(Llsous) (Meter/soul (Leluousi IKol ,LM-I/31 (Dsy.Troe (MillIbarL (Wat t/2L (Celsius' (Kluln

12.976 1 .i 9.71 NO DATA 109.1 L01T 1.32 1 .4E I 1OIN 286.11

AIR TEMP.2 WIND SPED2 DFW P0INT2 TEMP.STRUC.2 TIDE TABLE AR.PRES.2
(CoL,:,s) LLjeter/l.e (CoLs us I (Vol. oM-2/1) (Mete, MbLI (MITl aIr)

13.029 10.85 9.59 NO DATA 0 44 1012.42

CAI SIl AIED MICRHFMETELRTILOG[CAL PARAMETERS:

HEIGHT, ZI PUT.TEMP,l VTR.T0MP.I V.POT.TEMP.I APS.HUMID.I REL.HUOID.I SPEC.HUMID.I VAP.PRE.I S.UAP.PRESI KEF.INDEX I

('o~rs ) LCelsou=,) (COisloI (Celsius) (K=/t3) (P7r ent) (KgKg) (Mil ibar) (tilotbar) (KeloM 2/31

SR.35 l3.lo 14.199 14.379 8.97SE-O 79.09 7,320E-0.3 II.849 14.86= NO DATA

HEII;HI, /2 PITTTMP.?I VIR,TEMP.D V.POT.1Ip.2 AISO.HUMID, RFL.HUM1ID.2 PFC.HEDID.2 VAP PRED.2 S.DAP.PRES.l REF.INDFX

(Meters) ICelsIusl (CelsIos) I Celsos) / (Kg/3) P.r. (Kl/K) (M lIobar) (iolobar) (Ke1.,M- /3)
.1 1314,119 1 14,399 9.1240-IS 79. 4 7.355E-03 11.919 14.985 NO DATA

CO-NTINUED BELOW

PRINT DATE: 11 JUN 1981'
RUN NUIER: 790507l0.. MARINE SURFACE LAYER DATA SAM PLING RATE (ALL CHANNEl 5): 6/MLn

START TIME: 20: 3:40 PST NRL MICROMETFOROLOGY DATA AVERAGING PERIOD: 3D Mon

START DATE: 7 May 1979 (DAY 127) SAN NICOAS ISLAND, CAL NOMENCLATURE: L=UPPER LEVEL, 2.LOWER LEVEL

* PROFILE CALCULATIONS BASED ON ABOVE OBSERVED AND CALCULATED VA 0ES (BUSINGER,1973):

FLUX PARAMETERS PRO ILE L (PES

STAFI:I ITY I+=UP,--DOWN) SCALING PARAMETERS PARTIAL DERIVATIVES (o=INCR.WITH HEIGHT)

E.tAD.RICHARDSON NUMBER MOMENTUM FLUX FRICTION VELOCITY GFNFRAL EORM:DN/DZU GENERA FORM: 'N'SLOPE=
( - abe - ns a l ) IN"/r12) (Me tear s-) I ( N1-N2 ) ]/Et n (Z1/7 I. [ (LnZI P51)-( (L n2-PGI) I/

-0.000 AT CMH -;.23E-II 4.20OE 0 (Z11 IZ2)1/2] INI-N2]

rTOMFTRIC MEAN HFIGHT HIJHIDITY FI UX SCALING SPECHUMD. N=WIND SPEED (M/se) N=WIND SPEED M/s".)

(Me ter) GMH=(Z172)I/2 (Kq/sec mt) (K/Kg) Z=HEIGHT (Meters) Z=HEIGT I(M) Vet ti.As

12.99 3.SSE-15 -6.413E-5 DWS/DZ= 7.89e-02 PSIOPSI

WS SLOPE= 9.39E-01
//L AT GMH LAT.HEAT F UX
-O0.11 (Watts/t) SCALING POT. TEMP. N=SPEC.HUMIDITY (Kg/K) N=SPE.HUMIDITY (Kg/Kg)

"cIIE OI (KelvinT Z-HFIGHT (Deters) Z:HEIHI (M) VrtAxos
lL AT 10 METERS 1. 0 94E-02 DSH/DZO -8.92E-06 PSI PSI2

-0.0a08 ;N.NERS El IIX SM SLOPE= -8,43E 03
(Watt s/i2)

Z/L AT IT -'.78E 00 ROUGHNESS LENGTH NzPOT.TEMP.(Kelit) N=POT.TFMP.(Kelon)

-lO.a (M.ters) Z-HEIGHT (Meters) =HEIGHT (Ml Vert.Axos
SKY AND SOLAR HEAT FLUX ?.,785E-04 DPT/D2= -I5E-03 PSIPS12

Z/L AT Z2 (Watts/m;o) PTK %LOPE= -4.94E 01
-0.008 i.44E 01

DRAG COFF. AT 10 METERS N=LnTEMPSTRUC.(KiM-/3)
YONIN-onB)KHOV I INGTIH TOTAL HEAT FUDGE ILUX (ToiesoIes) -=EIGHT (9) VrtA.is

(Meters (Watts/2) 1.YI - PSI=NONE

-1 , lROE 03 I 0E I,? CT2 SLOPE-NO DATA

fIl AT 21= 0.054167 BOWER RATIO
PIl AI L2= 0.028049 (or, unit,,)

ES12 AT 7l1 0.033077 01070
PSI2 AT 72 0.016909

i GENERAL C0NSTANTS: MISCELLANIOUS

VON KARMAN SRAVITATITON PROFILE PROII E RUIN RULK

CONSTANT ACCELERArION TUR PRANDTL T)R SCHMIDT SFN HEAT MOISTURE AIR DENSITY
(No unIt) (i /sec 2) NJMBTR NUJMBER TRANSF,) (EE, TRANSF.COF. (Kq/ I)
O 4 9,7959 .74 0 .74 0.9?E-03 3 ?E -01 1. ;l6

o (.ENERAl NOT AIR SPt CIF IC MY AT

Aoouracy loitato exceedel for eaioreitst of ProfI, Slope and/or Partial Derooatoe (ITI /Kq K.],)
Cotp,)ttitnieooto,' Np orsertlo of: 2 41,IO 02

SH-SH2= 9 .OHr-3 Kg/Kg. WATER LAT HEAT VAP

5 8997K Fn

o CONTINUED' ON NEXT PAGE 334



RUM NUMBERT: 79P072110 MARINE SUAFAPI LAYER PRINT DATE: IT JOIN lyH).
START TIME: 20: 3;40 P tS NRL MICNOMETE(JROLOGY DATA TAPLIERAE(l HAN5 'M.

SART DATE: 7 May 197Y (DAY 1,") SAN NICOLAS ISLAND, CAL DATA4 AVfRAGINGPf FF1,A

"ESTIMATED MIEROMFTETTBOEOGICAL PARAMETERS AT TEN METERS:

AIR TEMP. WIND SPEED DEW POINT TTEMFOTRUG, BAR.PRES., BU.K.NIT.TEMP AIR-U1T TMP PO TTTEIMPI VIk a TM V PUUT TEM

TC"elus) T14etr/ec (Celis tK I M-2/31 Mullibar (CelIus (Keun IR~n I~:rl~:
13.017 11.94 9.5/ No DAA 1 11 2.32 13.770 -o.753 -0 65, g.t,26 a 624

HEIGHT POT.TFMP. TIP V.POT'.TEMP, ARSHUMID, MLHMI. SPEC HUMID. TAP.PRES." s-UAP ,PRES. REFINDEX/
lMetersT (CNISu-( (C I IUS (CelI us) TKq/ttOT (Percnt (Mg/Kql (Mufar (MII,~br( (KelM-/3l

101 305 1,96 14.394 9,IIY E-1 796 7.3,WI 11_o, 1I 1 4.977 NO DATA

" sOllK AERODYNAMIC CALCULATIONS BASED ON ABOVE ESTIMATED VAtLUES AT TEN METERS (ERIEHI El At i97a8:

INEREDFUPARAMETERS INFERRED INFERRED MEAN TEATIL(AL

STABILITY 1UP,--DO(WN) SCALING PARAMETERS VELOCITY COVARIANCE MISCELLANEOUS

CRAD.RICRARISON NUMBER MOMENTUM FLUX FRICTION VELOCITY WITH LONG. VELOCITY AIR DENSITY
1.S1able,-UnstbIel (Nt/nY) (Me terS/secT (Meter?/sTc21 ~ E/n)
TO la AT CMH ,I .R L 4.O'IF- OI -1 .617E-0I 1.2269

GEOMETRIC MEAN HEIGHT H4UMIDITT PLUS SCALING SPECHUMID WITH) MRS. HtUMIDITY AIR SPE-CIFIC HEAT

(Mete,) GRHT(ZINZ2II/2 (Eq/-e: tY (989/0g (Me terERQ/"#c m3) (ITcal./Kq Eel.)

12.99 4.INE-IS -R.4 1E-OS 4NI4 E-I 2. e4159E 02

Z/L AT CAN LAT.HEAT FLUX) SCAL ING PTTTEMP. WITH POT.TEMPERATURE WATER LAT.HEAT YAP.
-0.1024 (Watts/m2( (KI,,, .Mt. K.el/sec) IT LJI /K9)

1.02 E T 2 -. ,- R.599E - a3 TRAYV) 0 5
Z/L- AT 10 METERS
-0 CI 1 tENH1EAT Elux ROUGHNESS LENGTH TAP-PRES.AT UT LEVEL

(WGmttH/M, (M terqT (Mil .Dat)
MONIR-BUHOV LENGTH 1.7 01 2.281E-04 15,74 4

-5.529E 02 VET AND SOLAR HEAT ELUX DRAG 00FF ,AT 10 METERS A.SHUMID.AT WT LEVEL

(WatI PsM ~ ittnole-:( (Kg/ 3l

I.44E 01 1.352n-0 1 R9E-5

TOTAL HEAT BUDGET El.)).) BAR FPRED.AT WT IEVEL
(Wtt/n)(MilliTOr)

1.27E 02 035

BOWEN RATIO

0 .104

R MEASUREMENT ERROR ANALYSIS OF PARAMETERS LISTED IN PERCENT ME7AN ERROR AT COMPUTED FROM CONSTITUENT MEASUREMENT ACCURACIES.
TOP ROW ARE PROFILE ERROR VALUES AND BOTTOM ROW ARE RULE AERO)DY NAMIC ERRITOR VALUES. ALL VALUES ARE APPROXIMTATE AND ARE tr

GRAD-RICH. Z /L MOMENTUM LAT.HE AT SEN.HEAT SK Y RAT. IOTA. HEAT ROWER FRICTION SCLOSPEC SCL.POT. ROUGH. DRAG
NO.AT OAR AT IR PHLUS PLUS P LUS FLUT PLUS RATIO VEI.OCI TT HUMIDITY TEMP. L ENGTH CClEF.

147% 147X 104% 160% 119% to% 129% 278% 52% 100Z 66% 72% 104X

206% 206% 46% 42% T34% lo% 36% 176% 23% 65% 157% 4.5% 40%

. CONTINUED BELOW

RUM NUMBER: 7905072000 MARINE SURFACE LAYER PRINT DATE : TI JUN 1901
S TART TIME: 20: 3:40 POT NREL MICROMETEOROLOGY DATA SAMPLING RATE TALL CHANNELS): A/Mis

S TART DATE: 7 May 1979 (DAY 127) SAN NICOLAS ISLAND, CAL D ATA AVERAG ING P ERIO0D: 30 Mit

* COMP OSITE PROFILE AND BUOOT AERODYNAMIC DERIVED PARAMETER VAL-tE WEIGHTED AS A FUNCTION OF THE ABOVE RESPECTIVE MEASUREMENT ERGY;S
WITH THE LOWER LIMIT OF THE CORRESPONDING ME ASUREM ENT UNCERTAINTY INDICATED IN 1 I:

ELTIS PARARETERS
STARI1 ITT ( . -UP,- .DOWN) SCALING PARAMETERS

GRAD.RICHARDSON NUMBER MOMFNTUM FLUX FRICTION VELOCITY
.Dt'1aNIe,-!-UstsbleT (Nt/.2T (Me t er/ se"T

-0.013 to1.011 A T GMH _2. 06F-01 16.OE-l21 4.094E-01 16.0E-021

GEOMETRIC MEAN HEIGHT HUMIDITY PLUS SCALING SPEGMHUMID,
(MeTer ) GMHI(ZI1.Z2T112 (Eq/sec .2) (q/T KOT)
12.99 3.9HE-05 TR,SE-561 -7.651E-05 [AlEF-IS)

7/1. AT GAN LAYNHFAT FLUX SCALING POT.TEMP.
-1. 016 [0.021 I~ T nI (eu)

9.R3E 01 I1.Et0tI -1. 4103E-2 12,IE-T21
Z/LoAT 10 METERS
-0.112 10.02) RER.HEAT FLUX ROUG HNESS LENGTH

(Watts/1t2) (M.etrs )
MONIN-DBURHOV LENGTH R.0lE 00 13.IE*III 2.469F-04 [6hOE-051

MO.0RE 0? RET AND SOLAR HEAT FLUU DRAG COEF.AT 10 METERS

(Wattlm2) 
(Mtes

I.44E II1 TWOE#OI) I 4 it -AY f4.01E-041

TOTAL HEAT B((D0GET FLUX
(Watts ,/.?)
I 2?E 02 13E11

POWER RAYTO

0.091 10I. 091

DIFFERENCE BETWEEN THE PROFILE MND BOLE AERODYNAMIC DERIVED PARTOAMETER VAlUES AS COMPUTECD VIA THE STANDARD DEV IA TION FROM FPITH) R 18)
ABOVEDWEIGHTEDT COMPOSITE VALVE OR MEASUBRFRtT UNCERTAINTY V4.1UEF (WHICH TYPE ABSOEVIF VALUE IS L ARGER) AtLL VALTIES ARE
LOOTED I N PERCENT DIFFER ENC E AND ARE r-

GOTAD.RICH. Z/L- MOMENTUM LAT HERY SEN.HEAT SK Y MA. TOTA( MEFAT BOWER FRICTION SC) SPEC SCL.POT. RUJGH DRAG
MO.AT OAR AT TOM FLUX FLU1X FLUX PLUS F((I R ATIO VELOC-IT1Y H(IMIIIYY TEMP I(ERG]) ItEF

25% 25% 6% 02% 30% 0% 12% 09% 3% 13% 20% it% %T

A END OF DATA ERO 335



MAINIE SURIFALE LAYER MICRIIIETLIIRIt OGICAL EXPER IMNT

NAVAL RESEFARCH LAI.URAT))RT
A IMS5PHRIIL PAID5IICS BRANCH

MARINE ATRUSP~iER IC RIIESEARCH STATION
SAN MNILOLA; ISLANI LALIFORNIA

*MT).RUMET ART)) OGILCAL DATA a A It x

A~ ~ lo iE, KOSA'3 PRINT DATE: II DUN 1980
I/I IL1: 'IPol 4) F'; i DATA SAMPLING RATE (ALL CHANNELS): b/Mmn

I 1. 4:1! PST DATA AVERAGING PERIOD: 3D M n
.EARI i'A I A, _ 19 " (DAY 131,Y ATMERLI ATUL: (tOPPER LEVEL, DL)WER LEVIEL

Lt W44) AW DAlL, (AVo RAI, UrnI

e, r N.0NIFI -50 N-04H N1o05 No,.16 No.0 No.0 NoON
RE Iot.)iC E PPSAI. D,-) PINT) b w P19ST:' WIND W;LD WND SPFED BA RPRED. SET RAD. WI1*1ND DIN .

6.- . (10 (V)' 4*/ S y 51oit 5. 84, 5.647 4:.789 -D0.113 4.836

, 4 , .) 1:' No3 N:,.1 No. 11, No .16 N-17
1 ~ Q11 NUC) iT A V ti. TAI MANUi A G () FRE). SAS) A SPARE It VLTL I REF.1

A 1 4 Z' ),) 0,0 l.1l .11.11 0.3 ((31 6.205

E.1F1: A I il- I4,' RAW 1,16A/LACtI ESiARPMPN) P~ll, )IJE). tAI IbSATIAN AND WIND SPICED ESCARPMENT CORRECTIONS:

i.. " 'UPWIND SP-AR UPWIND I AND DPo CAL DP:'F'AL W I BFIAI WS1E IfAfLDEC

Ht' Ioi H A/I/LI NGT PATAI Meters) 14V1,1 (Volts_) IDo I) (CoF f (cod

III' tI/eII, i'SAtF ILAS TAAK. AN D INTO ENGINERING UNI)14:

,i'..',KlL:lLN iT A'E V IIIT AT)1-VV011.RFF D' SU ) AP TI/ ZERO MAC lIES AL 4(11' FLA ACIIFRI' PLOD AC VFILTACE AC ERESLIENE
4, N n , n,'Kf" A 0 .00DSVI b45,. 005/) IN, . 0.16DV) IN . IV) INo.1)H)) (SAC) TVI

It' 0 3 I 0 1 1 ,.4 5,.76

'''I-A, MpICRl:.' bIAO.LI, iIE/I P4',RAMI IIIt- INtIUDINC 11-11 AHD/P CAlI, AND E5ICAAPMFNT CEIAPCTIONS) TRANSLATED INTO ENGINEERING LIMITSI:

I ,4' I'I' ' A(il) FM' "IPEIWIND, DIN. PIAA.PRPD. SAY RAD., RU,) EI AT (P MEAN AIR TEMP

'. lt 04:' NO IFATA 31,9.4 lull1.69 I? l D21 13.74 B6lAY'

WAlpf,1 SI.; " W loll P1, N 1; T .MI.IRUlLEC . TIDE (lATOLL LIAR.PREEj.
K R I.- lSL) tM-A/ (Mte MDI IltIrI

Ku c 0 .1 6( DATA 0.34 a11.79

A .11 I1, 14/I i IDS _fILAL I'/'AMETEAS.

A i I(1 Li 1 Fii)TI M'.I VCIA.TI N'Mr.,I A.P)TTMP.I AAS.H:I.I Il)DD.I SPEC.HOMID.I DAP.PRPS.It T.VAP.PRED.I REPeINDED I3
lP"ilo, I(elos l mg/c) IPect IKq/KgI IibDrI i~l ~r) I Ke1. xM-2/

1t). V3. C41 4. 4)-2 D,9P7E- 79.1 7.D7SE-D 11.785 1490 NO DATA

('Al,.1 1;ll)' 11'M, UI R.IMP. '/. P01TI, .P7A"* HUMID1. 2 RELI-O M ID.' SiPEC.AHEIM ID.DSAP.PAES.2? S. VAP .PRES 2 REP.INOIH
c'e I~ Iis ,te.oi I"" sus (Eq/tA) IlP.rbei1ti 1R4/Kgi0 IMolibatrI IMilibr) IIeD I M-7/3((1.140 14.33 4.42 T.D'E-3 790 7.122F3 I e 186 5 020 NO DAT

PRINT DATE: ITI JUN 19SO
k,. dcli 9 10231, MARINIE FI)RPACE I AyER DATA S;AMPLI NG RATE IALI C HANNEL D)F b/MlIn

ISI Al:' 10:i:34: 1 PStI AMREMPTEUADLOS DATA AVERAGING PERIOD: 30,Mn
'il r/i C 1979 1060 127) SiAN N LOLAS I I) AND, CAL NOMPEI ATORE: IUPPR LEVEL, Dt) OWEN LEVEL

PA)'
0 

IL) C-A) CIII Al IONS3 DASO!, ON4 ADIO/i DRYER/RID AND CALCIOLATEDI Ai DES (IDUSINSER, 1973)

FLUXI PAMAMETEAS3 PRO)-IL E SL IPED
Ely)-I I~ )d'OP, --FO WN) DEALING PARAMETERS PARTIAL DERIVATIVES _IICR.WITH HEIGMT)

I.SAD.RI IlI.VADII','j1NI RA')IDE MOMENTUM FLUX ERlEICON 5)-I O'lTS EANR AL FORM .DN/DDO GENERAL POEM: 'NOLOPE-

lOtoi -U,'~ e (Nt/m) (I,'lt I Ie, 1N -)I,- )D/"D1 141( -PDI)LNTPSI)I/

l~k0.I[TWI(. Al-AN HI HEII AIMI ISLIP FLUX SECA) IRG 'JPSC.RUMD. N=WTNDPSPEEDIM/ses) NoWIND TIPEED IM/ses)
Mneter IME iCMIZ , I/2 (K0se tiI RN ) ZEGH I Ntersl Z HIGH I(M) VertA.2s
12. 97 313F:- D5 -6.436F-OT, DWD/DZ= 7.I0F-02 DCPI

111E 1 A)I GM)) LAT; ILAT PLODW LOE .0L0

(W DII I-os1 (SAING POT. TEMP. N-DPC.AUMIDITT (EQ/EQI N=DPECHOMIDITT 1kg/ER)
7./I 0I (MelI I n) Z-HO I/AT (Meter,) ZCIEIGNYT (M) Lert. Ais

'KE 61 It cIT N'S 1.1 IDE-I? O)SHID?- -RB 92,ECIR PSI- .PS I?-0.1 1, VI1NlEAT F1( I5)) S SLOPE' -a4T0E 03

''L Ai 2) 5'.41E 00 ROUGHNESS LENGTH NzPOT .TEMP.)Kev.ol NtPOT.TEMP.lKeloio)
I1, ReO M r.') 2-HE"I GHT (Mters) ZmHEIHT (1N) Vert .Ai

4)-f~~~~~~~ AN HELRHTF D 2.71 D P/~ - SED D-PI
SK /ISOAR. AT 27 OXts/2 P7 S04 FitDZ '4.IE-0 PS 1OD' I ga TIT51

DRAG CDEE . AT 10 ME TENS N-LTEP. TTUC. )EoM-D/3
MIFNIN U)TIIKIIS E 61.1(1 (IA HAT DODGI I F~LIX DiOoMrP-siIc~s .'HIGHT (MI Set-PA. is
'Metrs "I Wtszxt?) 1 4131 A' PSI-NON4EI.')E V0 9 72L 0) CT? SLOTPE-NO DATA

P') I Al / 0:' III :) 0'' 111)1 N RAT 10

PS~o (I /2. 16976

GIENI RI0IliINCI)AN(S:, MISCELLANEOUS

SIiN) I IOMAN IRUVI ,IA)) IN PR"It (I PIPTI E PU) K RULE
AP ii, AI(I 10IRANT ( It 1R .5eD D11.. I N HEAT MIIITUIRF AIR DEN5TY

'tO",A~s,'~.. '1 N~iMDPR N UMP TRN1pEOP IRANDFIF .X) k/A
A.4) t7'/ 04 0 4 D. 9;,E-0s 1 .376-103 02

I.) NEA AT)): 1 AIR SPIECIFIC HEAT
A,,, .e~~tA e~eeeVFo NAO~t~el oP Pro)' 1.e Slop O 0an/or Partoal Det latioc. IT4I /K Eel.)

SHEI." T1IRE -3 OQ/R4. WATER EAT HEAT VAP.

3 I pEal. /KRqI

* ONINUED1 ON NERT PAGE 336



RON NUM~rN: 710St7.'036 MARINk SURFACE1 LAYER PRINT DATE: 11 JUN 19801
STAETI TIM) 7 0:34: 0 PSTl NNI M1ERUMETI-IXEIOGY DATA SAMPLING RATE (A11 CMANNELSI. 6/Mmn
STIAAT DAlE 7 

M
ay 1-09 (DAY 1'7)1 LAN NICULAS IIl AND, CAI DATA ATENALING PE14O01D: AUJ Nu

ES) (MATEDr MiENOMtII[ll, DOI13CAI PADAME TENDR AT TEN ME TENS:

IR [IWMP WIN SP. DI PFlit TM .ST . NARPREIRS. AIENL WI TEMP Ale1-Wi TEMP PIT-WT TM 11 M1vl-wl i' EMPSPO-AT TEMP
'Ils us) WINDere 1 11 el), UN-I (I') M-/1TIl i. I esu I (linI l)it) Klin (Dlin

13T.046 10l6X 9.50 ND0 DATA 1(.69 13.764 -0.717 -0.61 oI!,n 0 64

NET) 11,1 POT .TEMP. "II'MP. v.PD.TMP ARFS.T-UMID. NPL.X'MED. SPEE.CEHUMID. VAP PRES.s V.AR.PRES NEFPINDEY
(Meters) lus' (Celis (Cel s I/MA (Percent) (Kg(MI IttbIlu rsl t- (Ni ltlls CI,-2/3)

103 3.14 (4770f l4.4TR. 8.9793003 79.04 79/X1~7E-03 116 506 NY DATA

BUTI K AE0O.IXNA5TE CALIEYI AT ION" DASI D UN AFtOY) ESTIMATED VALUS Ai TEN ME TERS IFRATEMkE E l, 1978):

INFENAED F) UD PARAMETERS INEINRRI 0 (OPERA. D ME AN YENI(CAL
I ADILITY ItU=jP,-DOWNI SCXI INCPANAMETERS_ OFLOC ITIY COYARIANCEF M1SCELLANEYULS

GAAD.AILNARD000 NIIMEIN MIIMENrlM EEUX FRICTION VELOCITY WI) LONG. FLOCITY AIP DENSITY
t,-St D)' --U~sa~ I INt/M2 (Metr/e (m liter/sec2I 1K/e

-0.019 AT Gm" -l.N7E-II 3.9t02F-DI -I.T22E-TT(27

Ul- 1InR TIL ME AN HE IlnI.I HUMIITI- LOY SEX)A 1NG SPEC.)UIDMD. WITY ADIS. HUMIDITY Ale ',PE~I FIC M*AT

179 4 Il IS -8. t67F-05 4'1 02 F-05 .4ISGE 02

1/c AT u93 TATiHI AT FLUX SCAL ING PTT MP . WITH PDT.TFMPFAATYHF WATER (AT.HLAT YAP
0. W R(tKM7 I L n) (Me.Iter ] (elsir al /KgI

1. 0111 Y12 -. 1072E- N.084E-D 5.99410

IYtn . 1tIN HEAT P1)10 ROUGHNESY LENGTH YAP-PRED.AT WT EEYEEL
(I~t~r? fe ter-) (M 1 uk I br

rtlNtiN -OliIOVl LINC~X 1 I t DI ! 7053K -D4 )1.743

-Met ,37E I(' SNY AND SOLAN 9161 FLUX DRAG COEIFAT 1 EES XDD.XYMID.AT WI LEYiL-

1,44E XIl 1.335E03 1.189E-17,

TOIAL REtl) RIUIGET FlII B1 AN .PRES AT Wi I i VF)
(Wuatt s/n7 I (Millurr
I 260 07 lilA N9

IiI.WI-N RATIO
Inn unts
0I.0199

ME A'oHEM I C NONR .09.0 05(OF P AXAME TENDS LISTED INEPPERCINTI MI-AN EXYP AT CYMPUTED. FROM CONSTITUENT MEASOXEMENTAAGCIIHACIFS.
TEP ALA ARE PHIIETETAEHA TALLIES END) EITTOM ROW ARE PUle AFARUDYNAMIC RNNR S ALTED. ALE YAIUES AXE APPROXIMATE AND ARE

VIEAD RICY Z/1 NMMINT UM LAT.HEAT GIN.HEAT DRY RAD. TYTAL HEAT DOWEN FRICTION SCL.SPEC SIc ,POT ROUGH. DRAG
NO.8! GMlt AT IYM fLI I-I 11 ( Iix -LIlT F LUD FLUT RATIO0 TVELOCLTYP HULMID)1TE TEMP. L EXITY UTIFE.

152% 1750% Ill% (637. 121%. 117% 13e% 7840 550 11% 67% 7S%7 110%

;,117. 711 % 467. 42%. lAS9 10%. 3%7. 11117 237. sSO 1 677. 477% 407.

HON AIIMi c Y~71IT MARINE SURFEACE LAYER PHRTNT DIII . I 105 iU 19UT

"TAXRI TItIF .1)154: a PI NRE MICNT3METEIIROLDGT DATrA SATPINGAT RATE 'ALL I YAXP1II SI l..Mu
START DATE. 7 MIy 197Y (DAY (P71 DAN NIC OLAD ISLANDl, LAI DATA AHYCRAGIN PEIO ATo r M-

CTOnP11rI1iF PRIOF I ITMF 850 iI kIIDYNAM(r DENRTOED PARAMEIF TEN I YAY WEITGHT ED AD A I Y5 TION OP THE ADDLE I S!PELT IL) ME ASONEMENT EknYAS
WITH THE I (MEN I M T0 TH CORREFSP0ND NC. MIAS'J0EXENtT UNCERTAI NT Y INDICATED 19 1

FLOD PARAMET RS
LAr) ITY Ien.-, , -DO1WN) SCALINE PARAMETERS

1.60.91 HNDIlSNIIYI cIME NtOT F) DR FH IC iTYIN 001 )OCITY

-001 1^1/ AT .19t -l D 0- 1 6.0E017 3.9;11E-l 16.IE-U21

IDMETRIE tHMAN SETH HUI tIIT FLUX SCALING SPE-C.HDM'D.
I~te IGM'T~i2 12 ~ /1er "2 (o/RN)12.9 I.90-05 NYC 061 -7,76/F-IS 13,01 -01SI

7/L- AT EMH LAHT IEU 5CAlINC PUT.TEn)'l.
IT. 01it1) 9I l)IW tattsM2)U'( IVeIX

9.64) 0I 12.01F.II I -. 39. AL 02 t2 1 IE -D0:1
//L Al I0 I METIERS,
0.0)1 1, 0p I.; TI N.HEXI IUX PYUGHNEG (FOt I N T

MO N IXN-YDORIIYY I E NG TH 7. 57E 00 IA.lf~uIl 2.T9X -04 1k. fit-071]

(MetIer- '
-S4oD o,' SAT AND SOLAR NEAT FLUX DRAG GUIF .AT to MvEERS

lWst tic? Mete-rsI

I .44E. 0I 1:'..0 1 1 .I - , - (4.DE-041

IAL *AT~~ LX IIIIDGET El OX

12(102 IT.6r.ull I

FOIIl N RA I III

DANRB 10.001i

DifILFPINTif TI) TA, IN TX) PlYT LF AND Hill K Al RIIDYNAMIL DIRIOED PAHAMf. TIN OX) [IlL A'- LYMPO JTD VIA TX) STANF RXO DInVIAt, ,IlsIWP RI TIt 7.fkIX
APTOY) WI 1.11(13 f1 MPtl!;I itVAT Ylk 11N MI ASYRETINT TN) ERTAINTY QNLill (WICH f fER A SE) 01) I I VAL iT I AR I ALT OR) 141 De
ISTOD I I t Pt191 Es)I D IT El RENT 1 AN)) ARK in

GPAri.MR.A,,,,M MI(t, %flIM I XI.,) AT I fN.))) AT SO AY RAD. IIOlIXHl'AAT PYREXN ENIET ION 1 Sil I:PT No11 I:
NOl T AT ATH IT fll F11 LI F~LIX I11 RATIO 0i(I IT) ITT ItnMDI t) TE Y MP EMS11U

21 2% 7. 147. 317. IT (M 14 7X :. 147. IcxO

EIN. .P DATA A11. 337



MARINE SOHEA CE LATER MICROIETEOOTGTIT:.AT EREERIMENT

NASAL R SEARCH LAFORAtORY
-ATMEISPHE RIF PHYSICS BRANCH

MARI NE ATMISPHERIC RESEAk(H STAT ION

SAN NICOL AS EST A ND, T AtII TOTTMA

. . . MIERUOF ([TEL,. OGICAT DATA U

RON NUMBER: 79050721100 PRIENT DATE: iT JUN 1060
START TIME: 21: 4:20 PSTT DATA SATTETINC RATE TALL CHNNT.LSI: -M-,,
[ND U ITnE: 21;34;30 ?,iT DATA AVERAGING FRIIID: 00 M.'
START DATE: 7 Ray 1979 (DAY 1?7, NSI)ME NCLATTOE : 1 UP PER L EG E I 'TTo TITI.L

-ANALOG CHANNEL RAW DATA (AVERAGE SoD:)

flO.0T N.o N-112 N..03 N,.04 No' oh N "OT 00 L
VOET.REF,A TENP.STRUC.I IEMP.STAOC.2 DEW POINTE DEW POINT? WIND) ';PETDT WTND S.PIED?' bAO.RRLS. 2 K I "'A,, WIN D SIR
6.20 0.OGO 0.001 4.Y20 S TT 6.137 5AN ROL -14[3 A ?l-

No.10 N-.11 N-.12 N..13 N-.14 1o7,N.1. N '
RLTT R WT TEMP AC' FREQUE-NEY AC VOl TAfl MANUAL FLAG ZERO EEC. SPATI A ST ARE DOT~ I Pp r F1

4.12 OAR' 2.9 34 0. 001 01 I.u (Ju 0.7:0

* DIGITAL CHANNEE RAW DATA (AVERAGET: ESCARPMcNT DATA, FIFLD1 CkL ILRATIUN AND WIND S-PEED ESISARI'MIN( CORRELTI~ON

No.1 No.? UPWIND NEAR UPWIND TART D'('(FLFA DP'E' CA., WTEECIS WS((1I1I I' .'To
A AIR TEMP.I ATIR TEMP.? HEIGHT/LENGTH PATE(TOIPI,T T(ol.11 (DoT VI", ( Co e1, 'OT ' c !(ITf
1411 12052 1421 129624 0.183 NO -0.( -00 IEU LIT9.:

o SYSTEM HTTUSEATEPING PARAI0 FS TRANSLATED INTO ENGINEFRIN(7 UNITS.

MANUTAL FLAG ERROR COUNT DATA TORT;E ItT. FE .DFS VOL( I I DES' TPATT RLT [1I "T 
5

L I FLUX AT (REQ TLU L' L'I TIA- ;1 FkIEwTT,.L
T(o.ooo'. ToooT TRN JnT ATNo. T.OIGST PTNo ([U'O (No T.0 V N )1- 1N (T1

0
'''' T'

I0 1080 0 0 0 !,JIT 1 55,

- ORSPRVED MICRUmErGOSOTICAL PARAMETERS (INCLUDIING THT ABOVE CATI AND ESCARPMl Nl COFE(iT-10NS' ORANOLA
T
LT: loll:1 ENI,II1 Toll, Il

AIR TENP.I WIND SPREDI DEW PCJINTI TFEII.'IRUC.TI WIND DIR TOWERED~ ISN 'oAT, EL' I TI , "S 1O TEM1- NTl l

1 5!UG 1lI8O 9.07 AU DATA 1? 6 tol AS IAE 1 T oLo

AIR TEMP.? WIND SPET? DEW POINT? TEMe. SIRLC.?2 TlE TAkEL F ,4 FRPRE 2
TCelus T(eer/sc (C ellST (KeIT.oM-,'3 ((ol MLI TM;2oT-o

12 962 1 0,0 9 . 19 NO D ATA 0 23 II? 1

o CAT.EI ATED MTCROTEEOROL0GTCAL PARAMETERS:

EI, TI POT. ,. V TEMP. RTH.I SPOT.TEMP.I ADS.-HLUM ID. I RET .TTTMIT1 5PEC HUMID 1 ('AT' IP1~5I S 'L:SIRI102

( Ie- Ir .lIoosl (ellooT ,I Iesoo sT ) T""q/A)OT T:eo I (05/_OqI L, 1 , I:', 5~ I - I e - n.
18. 3 13.035 14.091 14.271 1.7"21E -3 7 7 '74 7 0C1-C3 IL '.I.' 10SDC "AA

HEGT 72 POT.IEMPT SIRTEAMP.? V.PUT.TNMP.7 ARSIHTIMID 2 AELt HUMID 'SPI T11IIL 11' ' 1E'I- ,T T .L1.
(MTCT TCIoS Iello Telol tP~3 ,P~eIl 0920 .N Fl: : 'lT: AT* 23

9 .20 13.0530 1 4.2 09 1 4. 299 80.752-03 "768P 7. 1[6: I III. i 1 4 NT, s.0,

* ETINTIRUL) BELOW

PRINT DATE. 1 IO 'N 19RL
RUN NUMPER; 7960 0/TIoo MARINE DSURFACE: LATER DA TA S AMPLING RATE 'ALL EHARN1IS t~ I.-~
STARTI TIME : 21: 4 :20 PITT AE RICROOIETETTROLOGT DATJA ASTRACIoL'C P101TUI 30j Moo
START DATE: 7 flop 1979 (DAY 127) SAN NICOLEAS ST AGD, CLNEOTNTTATDRE. I F0TV:'W L_

m PROFILE CALCULATIONS RAGED ON ABOSE OBSERVED AND CAT CUERTED VA UCIT TUSINGER, 1970

TELUS PARAREET' PFT' .Lot -E

'I'1l ITT I.= p , - DOW4N) SCALING. PARAMETERS PARTIAL tT1LIGATI/.LS .0 N.E TI-. I clO-

GHAD.AICHARDTON NUMPER MOM(TNENTM PEGS FR ICTION VETLOCITY "NERAL FORM DN.D' GENERAL COINM N 5: (

-0.006 AT CR8 -O.76F-01 G.53f-01-TI 1/ TTI21 I1kN?

IFSJMFTRIE MEAN HEIGHT HTIIOITY FLTUX TCR,.T, SPELCHOD. N.WIND SPEED '.o N-WIND TTED TO Io

M ter) GMH=(710?)I/2 (Eq/s ec mn2T TKs/RQT Z-HMEIGHT TM,: TOPS I-HEIT,HI TO' VSI A-o
12.99 4.31-0_5 6.3077E -0!- DWS, ,D2= I TE-u; PSI P II

US SLOPE .1 T
/LE AT GMH LAT HEAT FLUTX
-T1. 00 (WoTso SEAT lAG '.TEMP. N-SE HLIMII'ITI Toqq 0-E tHUI 5101 'R:,R

I.07E 02 ZRvo Z'HO It,HT Imlob ,T Z'RfI GTON I A., RT
Z/E AT IT METERS tI.396E-02 DGH/DZ- -B 2 T 11"1
-0. 006 1IN.HEAT P11 1 TE ITf, a I

IE AT i 9.59E 0 0 ROIJGHNT SS LENLTH N-POT TEMp R"'I": M-'D TOI ML'Op ,

SKS AND, OTLAR HEAT TEUR 6 7 39NE'4 DPT II -T It I 0 P"I' 'U? 1:
Z/E AT Z2 Wattm I)nO Op' tP 3 RI IT O
0 0 06 I1.44E 0I

DRAG COF . AT I" METERS1 N',oTMF 510(I 1 OM .',31
MESNIN-SDTRAHOV EPNGTH TOTAL HEAT I0ODIt.E FLITS I TInnoM. I J_, ,-p 1.I90 'M V-l A."N(Meters) TWoIt /n;T "..6' 0.1 PSONF
-1.579E TO TOTE 07 T2L'' N 11416

P ,lT1 AT IT" 0.0413H3 RQurN RATIO
P Sll AT 7 2. 0.0 2 1?? lo2 o. s

T
t

PSI'? 1 AT 1T . a2S5171 1 .0 91
PI 2! NT 720 l 0.1156

"t CkNPRAl CONSTANTS: IIELN 1

VON RARMAR GRAVITATITON PROFITE. PROFITEE BOTE HUOLK
COFNSTANT ACCELERATION TGUH.PRANDITL T UR.SCHMTDT SE N HEAT MOISTURE AIRDNST(No nitLn I M/c 2 1 N OMEIPR N UM P'R TRANGP.T OFF TRANO COPE. I K",. I I
aI. 9,.7959 0.7 4 0.74 D .9F-lo I.,3:1c'T3D I L2,7T

* GENERAL Hurl-I: Rbl OP II IC HEAT

Acoorocy~~ ..n...oo *..dd o ,F1tnTo ProF3J le .P and/eoo/r Partial Dot,a- I0To 11. k .

081 -592' ./- l0T -3 Rq/Rg . WATER TAT HEAT T,',P

* CONTINUED ON NEXT PAGE 338



Rll NUMBER: 7915172T01', MACIN- OIRVACf LADEN PRINT, DATE ITI JON (Pot4
START IIME. : I :4:?0 PlO HL MICRITMI ITIROILDGD DATA,~'IT AF A I NS) ' M-

START DATE: 7 May (97'? (DAY 1(27) SN N ICUT.A I ISL AND, CAT DATA . AGCI NI FRID 30 M

N EST IMATED MII'RIMAI11DADL IICICAI PARAE TIEAS AT I UN ME TERS

AIR TEMP. WIND SPEED DEW POINT TEMP.-SAI I'.l EIHRE"S. PLIK OT TEMP1 AIRl-AU TEA'FI T([m I Tnr l TTM

12949 10.99 Y. 17 ND1 DAT A 1 D 371 -0.82 -U,714 . 433 G I

HEIGH;T. POT.T.'MP . OTR.TTAP. V.PRIFMP. A6.HUCIIT. AECR. I IMID1 SPEE C.RHUMIED YAk'.PAE!,) !- .AP.RES. CER I l Et
(Metef, (CeIs"os ) e "iu) ICeI, us 1g/sII (Fesre"I (g/qI_ IAMIt,Eab, (MIIIA 1""S) 1I tt ./fl
10.00 13.047 14..194 (4.79 a.7HF-3 7.ie 3.0EI 11 4914 NOAT

A RI) AERRDDYNAMIC [AECID ATIORS BASID OR ATIOVA ESTIMATFD DAILIES AT TEN MITEAs (TRlENT' El AT 1978):

INIFERRELD PLODX PARAMETEAS IREENAID INFIER~RID MEAN VERTIICAL

ST1AE.IL IT Y . Up, -TODWNI OCAtINC PARAMU'ERS DFLD0CITE COA R IANCE MITCALtANItl.

GRAD.RICH4ARDSON NUABTAR MOSENTUM ELUTA FAIT'TION OTFIDCID WITH LDNC. DI'LDCITT All. 0(51.111
I1 I-S;tbAIe--UOntab.I (Nt'n2) IC.1 /tc (Hte2seP LTEq/so

-0.01 AT CR8 -2.0 F-T 4.045-0 1 6365£-IT (.228

GAIMETRIC MEAN RIII ((.1 R((ATTI TLDA £181 INC 'xfl I IIMID WITHAC.(IMITD lAUT[El 1T

IMeteI C M H= "Z'Zo(I/ "l/e n2' O K/) _Mte .DV' 3qI. T e12.99 4.SO0E IS VI.E (IT H.FHYT4,>9:L It. 24(..

2/i AT CIIl LATRHIAT FLUXD SC'(I INC PUITT ,(t'm,. WITH POT TEM I'EP(1T.JDI WATER LAT I.115 AF
-0.02W (WKt/A I -)Tnn (mteEl I te ' ~ 'IrI.lIE 0 -2 27AF1-02 y.IFO 5 8(9-1 01.
DOE AT TI METEAS

-I.19 TiN. NEAT El SI A(U CMHFS LENCT 08FET AT WI L' VIL
IWatti%/M2I (Mete '4 1

MONTH OBUERIJD LENGTH I ( 40 II232E0 1, 743l

-. 724SF D2l IT AR S TAR RAT F (8X D RAG. ('[FAT IL0 M[If, CA; sT-Ml' AT W I 4
(W.t tN/,n;, I, N EdN, I, /, C t3'

I1.44E 0I I "3"E1 I TOVL I', .

TOTAL TIENT bOOCET FIlID 'AR UE' WT I

I 37[ T.2 1 14 J9,

ROWI N RATID

0 13

NME ADJREAT INTr ERROR ANAL V15 0) FACkAME ICIS I T7T 15 HNU CEST AF AR ERRkOR AS COMPIUTED F ROM CONST l T(I(NT MI AI'-IAEMN(I ACU;ri -1 1
TOP RUOW APE PROETLE ERROJR VW' III" AND 1tf.11 V OW ART Aol R AFAIDHRA.IC ERRI 081 12( ALL fiAl/IS ACE AI'FAIMIIF AND A .

GRAD.RICH. 71L AmENTI LAT.N(AT TERRIDAT SEE RAT.. TOTAl NHEAT DOWERN FRICION 5SCL.,SP EI ' C l ('E CR , ,$ A 1NIT.AT CAN AT (3M FLUA C LO IfLX I li U10 XE X l ATTO V(LTC.TTY RTMIIIIT I LI TEN M(.,1 1F F~l

114% 114% HoC 145% 9.'! IL! I171% 2387% 4U% 100% 5:'Z IT Hall

200! 200! 46! 4I! IS TOG 10 350% tARS 230 64% 1.'r10 415 40%

" CONTINUED M&l IPa

RUON NUMBIER: 79050721D MAC IRE STJNEWEEI lAtERI PA IT D.% 1 I TC(LN IT
START TIME: 2I 4120 P1 MAL MEA(WOMETFW IL OGM 1-AA C I I, CATl L.~.I"AN
U-TART DAT', 7 May% 197% (DAY 127) SAN NICOLAS IS' AND, CAL DATA APIA"AGIN..(10(55 AQ 5..lml"

"COMPOGITE PAnTtIE ANTI PIll C WARDYNAMIIC SPAIDED 1PARAMFULEVA'411,w AC (A, DIf A1.lollN T1,. 0 IIIF AILV A'IIEI. MI .R ('L MN 0''
WITH THE [OWER LIMIT GE THE CORAPSES OND Ilit; MIA,.IAFARNT UN1.IRTASty TtD.AIU' I N I

FEIOX PAWAMEI',
STAR11 (TIEI'IF-O SCAT INC PAAAM( '

CRAD.RICNARDSON NUIIR MLIACNT(M ELtIX FR 1IT I 51111

-. 0lT 10.171 ATlCMI 1 2.1.1-1 IA;?2 -PI I bF , (11 -'I

GATIMETRIE. HEWN HEIGHT fIJITIIT FLI ',t18l I(I. 'J'. IHumI D
(Meted CMN*ZIel2Tl/2 _~/s7 1K /IJ

2994.4',) IT, I1g OF' 4Al It 04 FU I TI J. 0',T

i/L AT G~t( LOT NI AT ILIt -;TAl IN,. 1(1 I TE'
-. 14 1002 (Kt'/~lIeus

ZIL AT 10 METERS 1IO/021 1.1 1 ;O ;I'o "I-0.11 a II .o121 SE N.TtAT Flt 19P AIIIrHREIV i (INST.)

MONMN-OBDAHOV LENGTH 1 .14E It T TEOI 4 lASTl 04 (6 11-01.1
(Me te 0,SI
-9. 125E a.' ';AM AND T'IT AR NI AT El IA SCAT ('II Flt Al I0 MI TEAS

IWt t/ ~ 'Metr.
I .44E 0I 12,OF 111 t /1IT 14,OF-041

lTREA fitl AT A' 'ICE T F LUt

TOTWAN RAT 10I

q 097 1 1. ORAl

ofDIFEERERCE ASIEN IN) PRI IIE ASP A'OL v A) AtIPPRAMI. PTA(R I ('ACAM!IC/ATOA" 'llIII DI Il .IAN'C T( II AMIT~,(

ElATIED IN PEREENT DIFFEENE ASP ARP~t

GoRABlRICH. IlL MITMf ATIM iAlH ~t N T' , AT '(It YRID 1TTA H it I W IN I IRITTI, N . '
1

T,,'T(T ';'MO AT GMN AT IOM Flll I'' Tl ITT (T -- 1 " ,Il WAIIf,' 'ITIT IIIt TN' IN'' .l

34% 332 149 '1 '/1 T1t 2 * " '' 'T

*END OF DATA, AIIM 339



MARIME SLIPPAGE LAYER MLICR"AP'.OEOROOGIGRL. EXPEAII

r AA RFtA-ARCH LAIJR TORY
ATMOSPHERIC SPAPOIC 'llRA NCH

MARiN RTMISPHI-O AX ESERH ST ATION
SAN ICOLA" 1ST AND, CAL IFORNIA

IMICROOMETEL)R~LUJGICVL DATAo0

- .5 50000 '0
0

' .1ITPRINT DATE. I I JON 19Bl

*~V 0,15 A SL , 44 AA LAP'IRS RATE (ALL PAMANILS). C/Mon

4iT~ 4.1.0, iATA AVERAGIG PER IOD.p 30( Mon
Tol --, N)'DD I! NMMENCLATOUREN IwUPFFR LEODO , e LDAER LEVEL

1.No ,.14 DATA oAVoRPt.P VIOL

F. NOL oh No.1 3 No.04 N115 N 1 o IT o0 N-.08 0.05
P0 '.,. ),Ik'TAT. I T0R )LRU P5 DE PINoI DIW PTI C2 WIND tI'DI " WIND PED2 BAR PRPS- To(n RAIL WIND DIR

2' 10u5 0 Cutl 4.944;' 0.11? 5,76I9 t,51L 4,796 -V. 103 4.A,?2

o N No.2 No.1 o ,o.4 NP,. 15 NP. .16 No.1 7
HF RE(LILNG y A L 0O 18120 MANGO LAG lEAD REK . SPARE ,, SARE 8, VO 1 RIP.!'

4 '. S 03 '.ST 1.51 s 1 LL 1 0 9 it1 0 .aI1 620,

D1, io[ IANNio I~ D~JAT' A(VPEAG~kI 0 ESCARPMENT DATA, IELD LAL IDMATTON AND WIND SPEED ESCARPME NT CORARECTILONS

o N) UPSWIND NEAIR IT/WINO I AND DPIEEAL DP2PFC.L WIT TECAL WSI OLE
68TinE 2 VIHT/oENCT IHOHM A erN IV IotoS (Solos I is )CeT I IC'cl

4Lo "C iNn 1202 .. 05 D1)0 -01 -1 .07 ~ S T 9 0. 9

I, P 1 -0, 0iT PoA-Ht ILA!n TERooo',ATED INTLI ENL.INI PAIIL NS OI;:

I Af Ii.oR TWITN I "I'A. I'ASP SLIT I PI 1050II 'I, 1.81, DE I) G APTR'R .500 ' AL 651. E)LUIX AC ER 1 (TnLAI 402 sOWlTAUL AI.ZERERLOEM02T

Hit'Nsos A~Ils QO))o.0 OILS)D( u I n01 V (No .. 05V N,) I N,, .11 1, (OG H)

V,5 0I0 0017 3 'Y.901

io., M11 ( [oLOROJ,IO.IGV) ARAHPIt VoI INEL.oIUIN(; TVI AROVE CATI AND FOCAE-OONIT CORNRECT IONS) TRANS!TAl I, INTO ELNIGERIMP. UNITS

"I" L w COIN P001 EM, S.LTA, I WIND DIR. IoAR.PkE.S.I' 02K) ROD_ R, A WT IFMP rFON AIRl TEMP

1o 11 N,,2' M A 0)73089 (010.8j IWONE Ill 1.1 7026 <UN 010

1, 2, WT< ti "EtE1.' DIOW POINT? TEMP. STROP.? 1 IDE TAR)E EV PES.2
O'to' Is')~~~s ,n. -/3(Met er MOLI t 1(MoO lto, 1

IL. -;' I.ll oO DA TA 0. 10 1012.8a9

Tn.,IL 'MICR, rETEoIHSLIoUAL PARAMETERS;

U0 IS T6P. AIA1PP. IPO TEP. IR01. AE.AOIDT O/EC.ATOIID.,I VO.PPEO I S.QAP.PkCS.1 RE).INDEo

o114 ,'s Z1) Ol1 oI O~~to) IK/ITO P~n I, 74 9q 03 to Oa 13 M 1.RP (Ee oN N I
LO ~ ~ ~ ~ 6 IN0. 142? .ODD 78.7 7.170E3 11.63 4.N 4 MS DAT

I 4U) /2I, (OT1mr TM..' SI I MP .2 O. FIO. P AS FILM 1T).? AELPOHID. SPECHIHID11 2VIP ORES..' S SP1 EI'l I RE 1lINS' I
toe., C" IN~s AC~s nI Itess ((

9 P iern'IIttOI lKg/ K I) A~lo~r I toIon~ ei N9~11 40 EL'0 4.17 1424 ItS 78.62 70.200E-0 11.669 1.0 NO DAiA

I "I IN IN , I I:.6.

PAINT DATE: 11 JON THAT,
I~ RM)V "55;3 MARINE 'IRPAIP 08)08E 5418 SAMPLING RAIT .Al I AINI I), I "~Mir,

0 IE '1 - 444L P9 WLt MIERS METIAO (IC DATA AVERAR".N P619 o~T' ' AT) 'ITMo 1070 100A 1 :'71 VAN 00020 AS 1020 ANT), CA) NDHFMELATORE I-WPHER I OEL , 300AToI 10 TEL

PRO 1L, I WOE) AtTUNS 80' 109 VNEWWI ODSEAOPDC AND CAT COIL APED 5o(0 GOES FIOSIMEP, 19730.

PLOX PARAMETERS PWo. IioE SL lOPE.Li
GTAT.TT ITD 0OiP..O'N SCALING PARAMEFTERS PAOTIATF DERIVATIVES ,.00WITH HEI HO''

* .bAlj R11ARL"'N ASTF~R R( IOHNT FLOOD ERITITIOM HoOCIO CNtRAL TORM.DM/D/'. ).I ,,A 10AM N SlOPE"
IT.0 t "lo As' Ion Nt/n2) IMett 1 1((5-. 1TO ooI( 0 70 '.21 "T '-o 2-7

0: 17 AT t -o. SM-l 'I4E1Ot? .1T

0.0 OH) LTI MEOAN RETEST ooTOIDI I P00 TCALIME, LPEE.OMD. NORIDSU 0e)NWIND 'PEED ISn
L~teo,)o.O I~/ oWq/se MO IIg/q ZA I (Mte ALT(M etRo

/'L At 02MM LART.HEAT PLOT
OII so? O 't/20 SCALINC; POT. TEMP. M'SPEL.AWMTDITt (Eq/no 0 , NOSEEC( HtIMIDIt (Eq so

7 )0I(eloon I 7'REISRT (Meters) 7 15E .0I 'A'-r Fo'

Z/1 AT 10 MO TEAS -1.3 26E-02 DOM/DZ .T 91176 PSI PSI?
'0 ll n.HL-AT Pt -IX ~E A L. 03

Zoo. VT 2. 8'4E TI ROUGHNESS LENGTH IjoFOT.TEMP IKeloonO N POT TIME Io

SKET AN D SOLAR HEAT EELF I.469E-04 DPYIDO -1.810 03 "P.1I PSI?,
0/0. AT 00W t %t/c,')I ITF hoI GP'- 4 01tE DT

O 1sI1 1.44E 01
DONS COCE. AT 00I METERS M=L,,TMO' STRUo IR0M?2.30

MIoNON OOPIJTEt.t, tIot,))) TOTAL"H RENT OOT, I FLUXA (Iloneesojnle0 2 SHE ITMOH Mo V-1 tAoo

6 /lE SF 2,9.031, IllIF El SLOPO-NO DATA

P I I AT' /1 0: ",,';4I al WIWI N R ATIO0

TI2 At /1,1. It 740h'), ToH) F nt~u3 I o
02At I F ,1' .4

E',oT.' AT /2I ' 0, 19

. RA 08 t.O;TRNTT MOISCEL LAME 0005

'.A0 OAN R AT! 1TAON P Io TI PRF l P.o A PULK

AN .., T 4001.00 R8A00 ToO ARCTIL ,I;:-'IDTI SIN VIF ATl lF F IR MOISTAIRE AIR DiRTITO

:!il oo'sto O/o I~M'R ELORRO11R I RAM'E.EO C (1 11RAN'SE COE L I I MX4/

00 .9 7Y','1 1) -4 0.74 0 ? - 3 I 3.' 1 I I

I NE AL HllAIR SPE CIFIC I4EAI

A'u~r~oooo~toooo.eooedolEn ~eoroMetof Profile Stop, and/or Partoal Deroioe 'I I~n /04 Ret
Asp)~0,oopt' NI IFs1er.o1n o' P4102

"H'i0' "I/- .1-AR/O WATER LAT HEAL8 LOP
II T _ .o 'I
5 91)(5E 0
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* M, . 'I ,.MARINA SLINFACI LAVA A PRINT DAlE: 11 JUN 2980
5, 1 1I '?NRL MIENI)AETE('AULOGY DA TA S AMYLIRI .RATE (ALL,1 HANNEL51; 6/Mit

I. Mn(. b'u" (271 'nAN N(IOAS( ISLIAND, CAI DATA AVERAGING PERIOD: I i

I, il nY) ~(,(, (((.) ARA.UUE1ER AT TEN METERS:

E A~M: INIEll r- t I P T (MSTU'. BARPRES BULK WT TEMP A IR-UT TEMP POT-W I TEMP VIA-Ut TEP A.POT-WT TEMP

((tintI , ) TRX tM-P/A , f(Iibr ( Cels Iu (KeIvixn)I (K.1lvin) (Kelvin) (Kelin)
I 4/ 9 27 NO DATA (012.80 13,756 -0.867 -0.760.8 44

",IT! P. VIA (LAYP V.PUT.TutV. A6G.MU MI1). NELKHUMID. SPEC.HUMID. VAP.PRES. S.AAP.PRES. REF.INDEK
V/s., LC(

2  
C,~Isus (Celsius)6 (Kg/ ,I) (PerI-cent) (Ag/Kg) (Milliba.s) (Rillib~s (Re . M- 2/T)

10 111 (7 9t,7 14 (4 4.240 BAS4E-lI 78.63 7.24E-0 10.681 14.8F4 RU DATA

* -it A A[t A~iAM)C LAI (L111 KTISA; BEASED ON ABOVE ESTIMATED VALUES AT TEN METERS (ERIEHEF ET AL,197A(,

i, (k- 11 11 An PARAM' TARS IRFfRRAD INFKRRLO NEARN VE RTICAL

I lAPEL)Y I UP,-=DOWM( SCALING PARAMETERS VELOCIT Y COVARIANCE MISCELLANEOUS

(inRDIt Rfl O(,S.N ((1MB) k MOl NOVA ELUXV ERICTION VELOCITY WITH LONG. VELOCITY AIR DENSITY

(U.L24 A) I mH -1.7S9F-U El .81SK-Il -1 ,45.5KE-Il 1 .728).

(IMFIN)) Y)EAn HEIGHT HUID)ITY F) VX 917A) IRG SYKC.HURID. WITH ABS. HUMIDITY AIR SPECIFIC HEAT

,Meer CMH'IzZL2)/11 Nec 2 (Kg//RK) (Mete r K9g/sec K3) )ITcalI./Kg Rd0 .)
129(4.21E-105 -8.977E-05 4.2O6E-I5 2.4156E 2?

2'LBAT GMI) LATHE1AT ELL)A SCALING POT.TEMP. WITH POT ,TEMPERATURE WATER LAT.HEAT YAP.
-AA (W It/M2 Ren) INtete Kel./sec I)Tc al./Kg)

1.04E 02 -2,47TTE-0? .42'ES 5.2E 0
ZIL. AT 1: MEIFRS
I,17 U,3EA nVROGHES LENGTH VAP.PRES.AT WT LEVEL

(Biatts/,,2) l(nern-) (Nil) ibar
MOIN L)bIJIJV LENGTH I. 17c 01 1.896F-04 I073

-ASISE A.KTY ANT SOLAN HE-AT FLAY DRAG COBFE AT IS METERS ADS.HUMID.AT WT LEVEL
(WatIt%/ MU) (Di. IIInsiltl X qK/,3)

)4E 1I 1.32-V T.18.9E-O

TOTAl. HEAT BUDGET F) UA BIAR.FRED.*AT WT LEVEL

1.1S 0 E 1 01 4 . I

KOWTUN RATIO

M1AAVUREM( NT EK4RAS ANAlfVA15VOFOPARAME TER S LISTED IN PERCENT ME AN ERROR AS )COMPUTED. FROM CONSTITUENT MEASUREM"ENT ACCUR ACIES.
Il AFHO AR. Pli IIFLL EIR OR VALUES AND BOTTOM ROW ARE IA) K AERUDYRAM IC ERROR VALUES. ALL VA(UES ARE APPASAIMATE AND ARE tn--;

ERAO.AIL5(. 1/I tt)(TLNIUV LATHEAT SFR.HEAT SKI RHO. TOTAL HEAT BOWER FRICTION SCE.SPEC SCL.POT. ROUGH. DRAG
Nul FINNT AlH lAIM F .OA ALAS P LAY FEDSX FLUA RAIO SAVLOCIT1Y HUMIDITY TEMP. L ENGTH COEF.

(ISP. (507 1 7(7 12 ( 69% :1181 11% 13,11 28170: 6,1% 11080 IS 1 AI 1215

.i.., 4S~l 4 45 123X 1o% 35% 164% 23% 64% 1 46% 43% 40%

L',NSf, N/A TtL I O

('NUMB AP7157I) MARINE SURAfTE LAYER PRINT SAlitY It JUN 1980
(tAR) 'N A /1(:0p) NRL (TICRLhTEKUROLSIT DATA SAMPLIN RAT ALCANL) /i

'API ; DLTE 7 May (79 (DAY I?/) SNNICOLAS ISLAND, CAl DATA AVERAGING PER IOD: 3f M-

I A 'I S.) F "'N ;1: V AAR(OYNAMIC DERIAED PARAMETER VALUIE WEICM)EO A S A FUNCTION SE THE ABOVE RESPEETIVE MEASUREMENT ERRORS
A lr T~EIA IIT ETHECk G1ASSNOTRG MFA RERENT UNCFRTATRTT INDICAE IN I

FLAX PARAMETEFRS
ST(Iltly (I )KUY,-=DnWR() SCALTNG PARAMETERS

PTA .A I (HAPBD:,NNDA MOMENTUM FLUX RITO VELOCI TI

"15 (i. A) IM -1 72-01 16V-021 3.741K-I O AD-aI

[:5! (A n,, RftA YAM)/ 511(0 F.1 L(JO !CA)INC 2Pt C.HLOtS.
(.ViIZTTI'I (KS/se I . (Kg/Kg)

('( 9 4E-AS (8ATE-API U 10 62EV I5 JlE 05)

T1, GMI (AT' HEAT FL(S 0S81LINC POT.TEMP,

( 4 1,. (Wvts (KeIIIv(_
9.7S ,TI Y.O tI -1 .649L-02 12.DE-071

Wi IT MI (PA''M;

i." I SK AND1 5 0 R AEA ElA I FLUX HNS' 1(ENATH

(W at ts t (M e rrI

I UTAL ((RAT B) iD(lET EL VA

I7 02 3.1K 'Vii

,:I) N RIAI 1)

1 02 to TB)

1,()rcIII (Ut N 0(1,('Al (1 GN DV K TR(IYTMIC DERIAVLD PARAME-TER VA) VES AS C0MPUTED VIA THE STANDAR D DEVIATION FROM EITHER THE

'1W,((l (IY,, "'' IA) ((A1 Mt RI RENT (INCKRTATIRTY VAILUE (WHITH EVPR ABFITILUTEF VALUE is LARGER). AtLL VALUES ARE
TEL1, , IN I8( PI l IA "' N ANT ARE ._inp

(E) lY /' MTM N(U TM (AT,.HRT !-,IN, HLAT SKY RAT). TOTALX4(81 ROWER FRICTION SF) SPEr SCL.POT. ROUGH. DRAG
I,,nT R'M I,), fT (1(0 r ( A) UK FLAT FLU RATIO VETLOC I HUMIDITY TEMP LENGTH ILEK

;,I% fix AU 70 X Ix 19% l5X 4Z lAX 31% 13% 4%

' ,1 [AlIA .,It11 341



MARINE SUIIFACL l ATER MLIUWOMI.LEFURHI),VGI CAI EOPEEIIMrNT

NAVAL Wf'l-AWEW IAVDRATDVT
ATMO SP IEIL DMY5179 15 BpAN14

MAR4INV AYOUP "tIAIC'Vo ARSE AT To"t
SAN 14JCOFLAb ISLAND, CALIIORNIA

IC1ROIIMETRIIiI-GIClY DATAt . .

RU HMN . ""U12""i PRINT DATI IL I O N INAL

START TIME /2 5 0.,T DATA SAMP IN RATE (ALL I HANNI LVI -hill

[Nl TME 2." 15 I0 -rT DATA Avl 1ERAVING I JoOD: 30 MI_
START DATE 7 909 19/9 'DAY I,/) NOFINCI A I RE I-'SPEW lEVtl ,' e wn I -WR VEL

*AN. OLV CHANNEL RAW DATA (AVI RAG' VDC).

No., " "1 l Ne,' NO0 N'oR" 4 N-.85 Nc.6 ,0 Mul OO

VIII I RE . I TI SIR1lE I TEMP STMLlic " :10 POINT I I A LINT' WIN P1I WIN6- '"ID,2 I'AWO'oo -1 I. ~ E I

B Ir. AT1 TEMP AC .40 REINLT At rI TAC NMANrIAi F AL /PV Api- 5-AWE A 1,AW 1' vI T. RF F. 1,
q .I. 1.2;? 2>33 1 !J91 V VOl 0 li 0 Jil ;u1

D IrTAL- CHANNtEL RAW DATA4 'AVtRACJ I P'i'VNPMPNt FY16, F-ItE A' AlI'WIkIION ANL' WIND6 E'Lfl ESILAVEMI NI lPIAITS

0. 1 M,,: IlPWLNlr) NPAAH i:1-WINVr IAN, 'v 1/0V T LA,, AlklIrA, 'LL 1
AlA TEMP I AIR D1FMP- 1.2 T Ir, ENCTN plo e'- I 'VlM. ~ I ItV rLfl er

NI 1819 1421 .29270- (1 17 114 V :11 V.. ISV 0) ,IV u.13 O

itSYTER HIILISEAE1,PLNI PAOAMPII(5 9590,i Alt D INTO LNGINi IL UNIT',

MANUAL F L AGb RC I ANAoN EIIT .4 I V'1l I R I I DWV'or FLV l 11'1" l V ELVItI, '.11lS Al: PA1L I tle ACA'''IrITAIL I t OW1QESL LY

VIT IV It 0 u 'I 3 It5.3 '9.90

o O o',ED tICLtr9/TPU0RV01 V I PARAftI lWS; Ar JI V OlrINLI. 41 AHOVO FLV ANNI' CS 'VYI'PlHIT IroPEIL IrINS TRANSI AlESD IN ILj ENLL,r1,ING UNI LuS

AIR TE-oD.I WINS 9P EEVI DOW P111011 Lr',TF INNIVA LW Pro K A. Rl l Lo rA AIR TE:0-

A2101 1 1.33 U HI N1l LAVA 17 , 1911.75 149l Il I 1.9 Z66 VIL

AIR YEMo'.2 WIND SPUD? DE oW Po15(2 TIMP.'lolVC ,2 1 I'll All-, P11 PREO.
(Cl-s 11 Mtr/-)e IR 'I~ .oN I LM-rl Deter IV~ 'Mi 11c

2.9L2 1,7 1 8.9 NVl DATA Pu 0S 11012 85

* AECIIEATEO AICEVtEEIIAUEDGIEAAL PARAMETERS

WEIGHT17 21 1 DO.TEMP.lI VU .TIF M41. I V.D. PTTMD.l A"V.Sl'ITD.lI RE'I.PIMI,.L I'FI7. IIMID.I FAP.DAEV.I S.VAP.I'AES.I R11-I.NI'X I

11.5 l"l 4134 1 4.2,13 V.564Lf-3 76.55 V.95/1Fl0I 11.31 14.771 NV DA61A

HEIIUN, 22 PDT.TRMP.2 SIR LEAD.? VPOI 3-MD.:? A~RS;.IILUMID. PEE O L S.H 1 1) E i .I IMTISD,2 VAP PAIS 2 S..I'Ir LC. rINOPA 2
(Meters) (ColM UINI leloI IerILV P/LL I e""t IE/rl L iL~orr r"~o' I I"el~A
9.38 ISTI?0 14.146 1 ; (K/30 4 76.63 7031-r 1.48 14.7 SNV DAbA(

" CONTINUED BELOW

PR101 DAL IL 11OJN 19,30
RUN NURDIER: 7915072UU0 MARINE i;URACL LAYER DATA VAMPLIN W AL I tL EW/oNEI S) e".M
S TA RT TIME, 2;: 0 PSI HN I ilCNRM V4PIOR UIOGY DAAIRLICDALD O o
START DATE: 7 May 1979 (DAY 17171 SAN NICOLAS UIl AND, CAl NOMENELALORE~ 'VEJPPA I FEVIL[ 2zL IIWEWR I IVE L

" PROFIfLE CAl CUTIA r I1115 BASED ON AROVE ODVEFRVED ANA CAIL 0AiLSD VA' 0EVIBU 11031EC, 19731

FLEO. DARAMETEAS DRPlL ILL SL IDES
YrYNI IT liAp'-DOUNI SCALING DAWAMLTPRV, PARTIAL DCWIFATIVEC ror-k. WITH4 Hi IFGol

GRAD. R ICHAR DSDN NILMER MOME NTLIM FtLUI RLINFLCi EISERMND' UNALLA X
I o'St aDIei--UNstAD. ~ /2 I 'Met.r1-'ee1 I rNI 21, )IlIQr roI7.r 111021 PZ ' l- roZ-PirIL/

-IlI ACmS -1.70F-01 3 72411-01 r10 1/L 1141-M21

GEOMETRIC MI-AN HEIGHT HFIMISITVt PlO ',CAI INC OPF' H194S N WIN,) CpEL (M/N- NoWINI SED M1s'
(Mte UHflI71j12 LZg/se o'r/EI , I( '' IM eoI I ZoSCFItG H Vet.Ao As

12.9 '.5E-5 . 44'-Y nwlO - 6". 1 33 DI 'DI
WV SLOPE- l~ovE IL

1IAT GRIP LIYIIHEAT EI O10
-T(Wa ll t/m?) SCALI1NG DI. TEMP. N'O1E C.H1IOIDIT4 (Kg/egk 'DU.VIIY l/q

7,211L II Ceb~~t r 3-EII~THT _ Metrs I CIIO 01LetAI/L AC IC METE-RS -1.80E-V? DON/A -IB.92 6 5 D
-TUTU OF 0 N R EAT F111X0 SW SLOPE' 'R.3VE 03

2/iI AT /1 4.64 E AUI ROIV.H-NISq lENGTH N'II.TR rfoeoo N=0.T" Ik 71
-0.417 (77-rs 1eHEIGHT lvtrs ZEIGLil 1 V VeoA-o

SUWY ANDA SOLAR NEAT PLOP I1.7441E VS DT/LZ A Ir 9E-63 E'SOt- PIZ/L AT 7;1 W atis /, P) 1
0
TP SLOPE t 5. 396 01

-T.UoU9 I 44E 0T
DRAG CDL- AT IT Ml TOWS N=LNYE9D STRUT .LkxM 2/TI

RONNOPHOS LENGTH TOTAL ,HEAT FADERIl ELLI4 l norslole-I HTEL4 101 VerY Woo

IM eters L~tts/?I r U7" , PSIONUN
-0.1158102 DIR11E TI CT,- SLODE=O D AYA

P!511 AT /1- 0.6449R2 EIDWEN RATIO

DVI; AT itq33- UI 2OI Vh.D
00113 AT 71 0.121383 06

o GNlRAL CUNSTIANTS: 0151761 LANELOOS

OR RARRAN DRAVI TAT ION DROFDILE PROF I I F. RUI X POVER
C ONSTANT AEL ERATTO (N 100R PRANDTL TillWSCHMIDT YE N HEfAT MUItSTOAL AIR DE NSITY
I N -otl IA/-e ZI NURREBFR N"ME"PR ,TRAN!r UI- ."T TIOS A VI 1 eI

14 9.795 4 y .74 1.74 a .112lI~ ~ .f 321 I 278

GU GNERAL NOTI-': AIR CDI CILIC HEAT

Aecoreeilocoaonceeo o esroe oP Profoll Stope ANiI/. Partoal c dI oooo l~b LP K t1.)

SHI -So?-- .IHP'3 EQ/PT. WATER LAT.HEAT ODD

5.90836 551
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RU UEE 790 ,72200) MABINE- SURFACE LATERk PRINT DATE: It JUN 1980
S TART INY: h 221: 5; 0 P.'I NRL MICNI(METE((AOLDGV DA TA T AMP) ING RATE (ALL IRKRRELLS): (u/MI.
:',ART DATE: 7 May 1979 (DAT 1,17) VA): N4ICOLAT ISLAND, CAL DATA AVERAGING PERIOD: IT Mis

ESTIMATED MICROMEIEIRGLO;ICAE PARAMETERS AT (YR METERS:

AIR TEMP. WINDOOSPEED DEWiFIlIN TEMP.STRUC.) BAR.PF.) BULK k T TEMP AIR-WTTEMP POT-WI TEMP VIA-NT TEMP UPUT-WI TEMP
(C2.911u%) )Meter/sr (Ke401 MRe -2/3( (MITlIir b (Cel I (K.lvin) (K.elvin1 (Klir, (EruI-nt
I291 1. 7 ..91 NO DATA 1012.75 13.742 -0.832 -0.734 0.3 ,a 1,'R

HE!IHT. POTTEI.MP. VIRTEIMP. V. POT.TEMP. AS.HUMID. RRL.HLIMLD. SPEC.HUMID. VAP.PRES.) 3.VAP.P~rES REFONDES
(Mters (CelIu..) (CelIus ) (Celsius) (Kg/S) (Percent) (Kg/Kg) (Millibars (IlMITars) IKel.x.M-2/3)
1 0. 00 13 .108 1 4.132 14.230 S3h.63E-T3 76.62 7.029E-13 1 1,396 14K?]I No DATA

S utK AERODTNAMIC CA(.CLLATIONS BATED ON ABOVE ESTIMATED VA) UES AT TEN METERS (FRIEHE ET AL,1978(:

INFERRFD ELUXS PARAMETERS INFERRED INFERRED MEAN VERTICAL

STIABlILITS ( .UP,-=DOWN)( SCALING P ARANETEAS VELOCITT COVARIANCE MISCELLANEOUS

EGRAD.RICHARDSON NUMBER MOMENTUM ELUX ERICTION VELOCITY WITH LONG VLOCITY AIR DENSITY

+-Sta OLu-UnstaIIe (Nt/.2) (Mtors/ec) (Meter2/senl)v (Kg/n)
-0.021 AT GAM -1.91E-0I B.4E-O -1.559E-0l 'a23I

GE.UMETRIC AEAN HEIGHT HMJIDITY FLUX SCALING SPEC.HUMID. ITH ABS. HUMIDITT AIR SPEIEIC HEAT
(Met.r) GMH-.(Zi*Zl(I/l (Kg/sec .2) (Kg/Kg) (Meter Kg/sec n3) (ITel./Kg Eel)
1 2. 99 4.61E-V05 -9.514E-05 4.614E-05 2.4152E 82

Z/LoAT 0MM LATHFAT FLUX SCALING POT.TEMP. WITH POT 'TEM4PERATURE WATER LAT.HEAT VAP.
-0. 1" (Wa.Tt s/.2( (KevIIn)I (Meteor Eel./sec) (ITtaM/Kg)

Z/ T1 EES1.14E 02 -2 .35E-02 9.283E-03 S.911ITE 0 5

-0. 021 SFEN.HEAT FLUX ROUGHNESS LENGTH VAPRES.AT WE LEVEL
( Watts/n?2) (Meter, (Rullub ar)

MONTN-OBUKHOV LENGTH 1IS RIF0 2.141E-G4 15.722

-4,841K 02 SKI AND SOLAR HEAT FLUX DRAG COTF.AT 10 METERS ARSAlUMID.AT WI LEVEL
(Watts"/M2) L IvMosr ls ( (-)Kg/tcl)
1.44E 01 I.341E-03 1.187ED02

TOTAL HEAT BUDGET FLUX I(MR.PRES.AT WT LEVEL
r(Watts/cl) (M II blior

1.40E VI 1 013, MS9

BOSE N RATIO
(nu unIts
0 .101

*MEASUR EMENT ERROR ANALTSIS DY PARAMETERS LISTED IN PERCENT MEAN ERROR AS COMPUTED FROM CONSTITUENT MEASUREMENT ACCURACIES.
TOP ROW ARE PRO)FILE ERROR VALUES AND BOTTOM ROW ARE BUL.K AERODENAMIC ERROR VALUES. ALL VAILES ARE APPROXIMATE AND ARE o-:

GRAD.RICH. Z/L MOMENTUM LAT.HEAT SENHEAT SKI RND. TOTAL HEAT BOSEN FRICTION SCL.SPEC SCIL.POT. ROUGH. DRAG
No AT GMH AT IOM FLUT PLUS FLUX PLUX FLUX RATIO VFELOCI TT HUMIDITY TEMP. LENGTH COEP.

1652 165Z 118% 168% 132% 10% 133% 311X 59% 109Z 73% 79% 11e%

198%z L9R% 46% 40% 126% 10% 34Z 166% 23% 63% 149% 43% 40%

ACONTINUED BELTS

RUN NUMBER: 790507220Ua MARINE SUR FACE LATER PRINT GATE: 11 JUN 1980
START TIME: 22: 5: I PST NRL M ICRTMETEONOLGST DATA S AMPLING RATE (ALL CHANNELS): tm/sin
STAR T DATE: 7 Mapy 19,79 (lIKE 127) SAN NICOL AS ISLAND, CA) DA TA AVERAGING PERIOD: 30 Mun

COMPOSITE PRUFILE AN D EU)l K AERnTDTNAMTC SDEIED PARAMETERI TAL((IE WEIGCHTED AS A FUNCTION OP THE ABOVE RESPECTIVE MEASUIREMENT ERRORS
WITH THE LOWER L I MIT OF THY CORRESPONDING MEASUR EM ENT UNC ERTAIRIT INDICATED I)1N I 1:

ELLIX PARA METEUS
STABI) ITT ( .UP,-DOWN) SCALING PARAMETERS

GRAD.R'ICHARDSOH NUMBER MOMENTUM FLUX FRICTION VELOCITT
Ii-.Stable,-Unstable) IN t/Mllo ( He ters/sec)
-0.015 10.02)1 AT GMH _1.86E-I I6.lE-Ill 3.88SE-RI 16.IE-G2(

LEOMETRIC MEAN HEIGHT HUJMIDITT FLUX SCALING SPEC.HUMID.
(Metor) GMH -(ZInZ;I1/2 (Kg/sec el"2)/g
12.99 4.2_-LOS IGIE-K 8.384KI 13.XE-I

ZI AT OH LAT.HEAT FLUX SCALING POT.TEMP.
-0..a(9 10.023 (Wa.tts./el) (R.1-s)

l.06E 02 2I.OEnIII -1.4 46E7-02 12,0E-021
//LoAT 10 METERS
-1.1I15 t 1.01 SYNHEAT FLUXK RILUGHNFST LENGTH

(Watts/n? (Mt.rSO
MOMNI-OBUVHOV LENGTH 8.!1F 00 TiOE-RDI 2.lII-IM LS.IF-GST

-6.702E 021 SKY AND SOLAR HEAT FLUX DRAG COFE.AT 10 METEAS
(Watts/el) 1Mte1,

I.4.4K EI TO I I .3.4) i. 14.0f-041

TOTAL HEA B((DGET FLUX

.3 01 02 liIEOI I1

T'OWFN RATIO

.DIFFERENCE BETWEEN THE PPGEILE AND BULK AERODINAM IC DERIVED PARAMETER VALUES AS CONFUTED VIA THE STANDA RD DEVIATION FROM EITHER TM)
ABOVE WE IGHT ED COLMPO0SITE VALUE OR MFMS(IRFMENT UNCE T7A NJIT VAL((F (WHICH EVER ABSOTLUTE VAL UE I S LARGER). ALL VALI(ES ARE
L ISTED IN PERCENT DIFFERENCEL AND ARE -+ir-:

GR AD-RICK. 711, MOMENTUM LATHE AT SINHMEAT SRT RAD. TOTAL HEAT BOWER FRICTION XCL.SPEE XCL POT ROUGH. DRAG
MO.AT GRH AT tIBM PLS U FLUX FLUX F ) I( U Otx Fl1X ORATIO UFL OCITIS HUMIDITIY TEMP. L ENGTH4 VOEF.

28% 26% 6% 23% 42% 0% 21% 22% 3% 19% 36X LITZ ~

.END OP DATA ROOM 343



MARINE SURFACE LAYER AICRCOEEEOROLOICICAL EXPERIMENT

ANAVAL RESEFARCH LAPORGAT URT
AIMOSPHUNYRC PHYS ICS DRANCH

MARINE AL MOSPHO NYC RESEARCH STATI0ON
SAN NICOLAS ISLAND, CALIFORNIA

* 0 MIICROAETFGMOLLJGICAL DATA a ItN

RUN RUME(R. 7910!072230 PRINT DATE: 11 JUN Y90
ST1AR T lIME: ;':35:20 Pdi DATA S,.AMPIING RATE ( ALL CHANNELS): 6/Man
E* T ;IME HF Y. 5:3 0 PSY 1 1ATA AVERAGING PERIOD: 31 Mant
'(IAR] LATE: 7 Coy ,97V? (SAY 1.'/)1 NORENCI ATURE: I-UPPER LEVEL, 2-LUWER LEVEL

aNA416: LojAN): PAW DATA (AVERAGE VOCI':
Nt~l: Rl N.0 RY.0

3  
N1 .04 No.05 N, .0 Aol? N-1-R N'.'9

VOL IA"FE.A (01,9 SlA RO I (F14P ST:RIIC.7 SIR PFONYI SI-U POYNTS WIN DSPEEDY WIN SPEED RARPRES,? SET. RAY). WI ND SIR.

6.25 . u6 8.60 4.~o 49 S.8 5 9 4.7., R0.I03 4.790

N, 11 Nt II1: N-.3 N-.14 No,. 1, NaI .N6oM17

('ol WIION: AUFRIQuIt w AC VI TL 1111EAG EA REF. SAEA PA.E V VOLT REF .
4'W0 5 I 4 ;' .).) TOI 0 .1 0.00 0 .9 o 6.,2 05

DiC(1IA: 44lA: PAW 1DATA I5 V.) R :A. EStARPRORI DAIA, EIELD CA) YRC)ETION AND WIND SPEED ESCARPMENT CORRECTIONS:

I N hIWINS NEAR IIPUIND (ARS I'ElICAL IPECAL WIDE CAL USIEC WS2C
6~ 1:-, 1 AI II112 I IGLYF/LERSTH PAIN) MetnONI (Volt I IVoIYNI) (Vto) (ConE If ~ ef
1'.1: I1, .' 14 1 1. 021$ 0.)>1 (2 -0.008 -050 0.00 0.993 0.959

II(EM 13:Ji i'IN:. PAkANF (OR]: (OARS)AF RIO 11 ENGINEERING UNITS:

MANUA4, fA, ERF -A tI AN 1 :. (11 (MRI' I-F SlTREF .5EIV /EMO MEE.DES AC ST)IlTFLUX AC PRESPFLOS AC VOLTAGE AC FREQUENCY

;NoI.N Noo ON A '1,0 Alo > OUST) PlINt 0 COST) (No.) IITTI) (N-)ISV) (No. IlNz (ARVC) (H9)
H )1 0 U .0 II 115o.3 SO.89

LI. I.,: 1 0m ICRIIIIEr IUAIO:I,;G11A. )'PtAO,.1TI ( ((NC)UDINaI. JHFC ALCOE CAI. AND ESCARPMENT CORRECTIONS) TRANSLATED INTO ENGINEERING UNITS:

A. R )Is't I WIN): 'EI DIt D 1:41 IT A I RIND DIR. BRM.PRES.1 SET MAD. BULE UT TEMP MEAN AIR TEMP
ICYLOLON ' : <Ml.rnILosoI El M-'l iDn.Tou) (I.ohlobor) IWaoT/aX) (Ce soos I (Ruben)

ltI lIf .7 NOn CIATA 30 7 .5 1all.69 1 .44E 0 1 13,7PM 2PR.01A

AjjI TEnMP 2 WIND SPIFODof DW EIAfT?14 TEMP.$IYOUI.2 TIDEeTARLE) AR.PRFS.2
(Caots) tllerN~ IICC~tNI Ra~a-2/Y) ("1~e t SLI Y )MlAarI

2.908 16.33r 0 I.07 NOIDATIA -0.17 1OlIPYRb

(a 101111TAIl) MICHI r.ETE:(AU LDL;I .AL (OP0AMETER ;

HEI11111,2 1 TTMP.l VIR.TFMPI A.PUT.TEP.1_ AOS.UmID. I 1REL.HL(1ID1 SPEC.HUMID.1 VAP.PRES.1 S.VAP.PRES. 1 REF.INDFE I

IIT.35 2.94 14.01 14.1 9 8.53E-3 76.34 6.95 4E-0 1 1.264 1 4.75 NO DATA

HURI 2 EO.FM. ORIMTPMP,2 V.PG1T. 1FMP.1 All,.IUMR1D.2 REL.HURO.2. pEC,.UMIO.2 VAP.PRES.2 S.VAP.PRE.2 REF.INGES 2

(Meters (Cel~~~~~ouN) (Gesos (Ioeisaos (Ag/c~ )Pra'Y )Eqg) IMoIrI IolbrbIe~MS3
0 172.9MM 14.12 0 4,218 0.61 1-0Q3 76.46 7.013E-03 11.371 1072 HO NeDATA

aCT:NTI:II-0 BEL OW

PRINT DAlE: TI JUN 1980

RI N N)1I R. '9Y 50771230 MAR ONECSISREREE LATER DATA SAMP LINGGPATE (ALL CHANNELS): 6/Man
SINA (1 M T (37 FI HRL MICROMETEOROLOGT DATA AVERAGING PERIOD: 3D Man
1,1 IN I:RII : 7My 179 (DAY 1271 C AN NICOLAS IT) AND, CAL N nMENC).ATUR E: I=UPPFR lEVEL, 2=LUWER LEVEL

*A),,ILE CAI t) ION B07lASED, ON ARGUE ODVERTED AND CALCULATED VA) UCS IDUSINGER,1973):

FLUX PARAMETERT PROFILE SL OPES
'.141111 I UP -DOWNI SCALIHE. PARAMETERS PARTIAL DERIVATIVES COINCM.wiCH HEIGHT)

lOIAD, RILR1ARD:FIRNItMOIR'6 MItMI" U I FLL) FRIeCYIO' NsVELOC ITT CENERALEORM:DM/DZ=) GENERAL FORM: 'N'SLOPE

:SlIn.InYboI INo/n2I (Mnotrs/s IINI-N2)1:10n)Z1/2) 1)LnItZ1-PSI I-(LnZ2-P SOI/l
((OtT ~ ~ ~ o AT CM I70-I382-I ( Z2)1/21 INI-N21

FUli InU. MOAN HElIGHT1 YAIMI15(TY FLUX SCALING SPCUM. RWIND SPEED TM/se R:WIND SPEED IN/nec)
:lnlolI;ot.II.2I,2 P /N on ZH (E/q -EGHT (M.1e-s 2-HEIGHT (M) et~a
12 90 3. TIE-'S 6.45SEFOS DUS/OZa 6.97E-02 PSI-PSll

US SLOPE= 1.05E 00

//I AL (PMH 1AI NERO FLI)S
11 014 IWAY/NM2 I SCALING POT. TEMP. M-SPEC.HUMIDITT (P4/ENg) N=SPEC.HUMIDITT lKg/EqI

.44t0 f 1 II IRon) 2-H=EIGHT (Peter%) 0-HEIGHT (M) Ver.iiat
Z/1 AT le1 MFT)RT - .Y'4E-02 oSH/DZ- -8.92E-06 PSIPSI12
-1. 0 11 'HEA T F: 'to OH SLOPE- -8.37E 03

LI AT 21 1 O ROUGHNESS LENGTH N-POT.TEMP.(Klna) N-POT.TEMP.)Reloan
-0.0 YF anY~R PHEIGHT (Meter,)= ZEIGHT IN) Vert.Anas

SKI9 AR SOLAR HEAT FLUP I,75-04 DPD -. 55E-03 P5:1P512

2/L AT ZL W. YN/R71 PTOI SLOPE- -4.RIE 01
-O.l If0 44E I1

DRAG1 COEF. AT I. METERS N=LnTEMP.STMC(FoM-2/ 3)
MONIN-OEIIRH:V 1951411j TOTAl HEAT NUDIST ELIS )IDo..nsane 2-HEIGHT (M) VerY.RAaN
tH, nN fI ,sWatls/NTI' 1.4. ,5f -0(3 P ItNOME

-?.13SF 02 9 41F. Of CT2 SLOPE-NO DATA

Pbll AT ZI- 0.169120 1WTH P ATIO

P 5'11 AT 22;' 0.D036096 Inn Ilna"',I
P1 12 AT ' 'a 0.6421391 0.07)
P5ITI AT 2?' 0.239,29

Ct ENTRAL CIINSTARTS: MISCELLANEOUS

V:IN KRMAR IRATITATION PROF ILE PROF T) F RU) Af ULX
CONSTANT ALCEI I-PAllR( TUH.-PMANDTI TUR.SCHMIDT SENNHEAT MISTURE AIM DENSITY

(o ttI IA.e' 2 MRE MURDE TMANF.CFFTP TRANSE.COEF. (Mg/nf
0.4 9.795V 0.74 .1.4 .92F -03 1.32L-03 1.2278

* CfNEPA NOT",:AIM SPECIFIC HEAT

AcoreplnaOo ec 'dd Fa.r... -leorn tof Poaifle Slop. .nd/or PartieD Derolovo. (17cM/"kg K*.
C~oap~oatl. ro~ar If tnel f 2.411IE 02

SHl -5H2- O/IE-3 kg/Mg. WATER LATH1ERY YAP.
(0I 1cc a.9191
5 .900E IS

. )TJNTIMOJD ON NFXT PAGF 344



RNNUMBER: 790!,0723A0 MARINE SURFACE LAYER PRINT DATE : IIJU 1981RUTARI IIME.: 2i.5:210 PSI NRL MICAUMEYEOL(G D A TA SAMPLING 'RATE(ALL CHANNE-LS): 6/Min
S TARTI DA TE: 7 Mnv 2979 (DAY 127) SAN NICOLAS ISLAND, CAL DATA AVERAG ING. P ERIOD: Al3 Min

ESTIMATED MICSOMEYEUROLU6ICAL PARAMETERS AT TEN METERS:

AIR TEMP. SINS SPEED DES POINT TEMP.STBUC. BIAR.PRES. RUtK ST TEMP AIR-ATTEMP PO-TTEMP SIR-T TEM4P S.POT-ST TEMP
(Celsius) Ietr/ec) (ICels ius (KetInM-2/A() (Iu~r (CsIus. ) (Relcmn (Renun (RLn) (Rel.Ln)
22.895 IU0. 4 0 aB.8S NDO DATA 1012.69 13.728 -1.733 -01735 013R6 0.484

HEIG;HTs POT.TEMP. VIR.TFMP. V.POT.TEMP. ABS.HUMID. RELHUMIlD, SPEC.HIJMID. VAPPRES. SYVAP.PES. REP.INDES
(Meters (Celsuns) (Celsius) (Celiu-s) (Rq/nfl (Percnt) (Rq/RQ( (Milllbars) (Mllu ,b rs) (EK., .M-2/.3)110.110 1 2.993 14.114 1 4.2 12 aR.14E-03 76.44 7.006E-3A 111358 14.5 NO DATA

* 80(2 AERODYNAMIC CALCULATIONS BASED ON ABOVE ESTIMATED VALUES AT TEN METERS (FRIEHE ET AL,197A(:

INFERRED FLUX PARAMETIFRS INFERRED INFERRED MEAN VE RTICAL

S TABILITY (t!CUP,-=DOSN) SCALING PARAMETERS VELOCIT Y COVA RIANCE MISCELLANEOUS

GRAD.'RICHARDSON NUMBER MOMENTUM FLUS FRICTION VELOCITY WITH LONG. VELOCITY AIR DENSITY
)-Stabl,- Unst bel I(N t/n?2) (Met ers /sec )(M. ter e2) (RI/n3)

-0.024 AT GMH -. 75E-0I 3.774F-01 -1,424E-R 1.22'a

T;EOMETRIC MEAN HFIGHT HUMIDITY FLUX SCALING SPEC.HUMID. WITH AEIS. HUMIDLITY AIR SPECIFIC MEAT
(Meter .) GMH-Z 1. 2)11/2 (Kg/se .t2) (q/Kg) (Nnter Eq/sec c3) (ITcal./Eg Eel .)

129 .4ME- -9.656E 05 4.476E-05 2.41ISIE IS2

ZIL AT GMH LAT.'HEAT FLUX SCA) INC POT.TEMP. WITH POT *TEMPERATURE WATER LAT.HEAT VAP.
-0. 030 StIts/n2(I (ReI-ns (M." er Rel./se c) <IT _ca./EOL)

Z/11 AT11EER J 2 -2.39 3 E-02 9,033E - a3 5.9 217 IS

-0.023 FEN.HEAT PLUS MOUCHNESS LENGTH SAP PRE".AT WT LEVEL
(Satts/t?) (Me ters) (M.l II brMONIN-ORJUHOV LENGTH 2. 12E 1 1.M827E-04 1 5.707

(Meter)
-4. 344E R2 SRY AND SOLAR NEAT PLUS DRAG COTE.AT 10 METERS AB1S.SUMID.AT WT LEVEL

I(Sat ns/n2( (1)umens .nle,,) (RN/MA)

TOTAL HEAT BUDGET F(.((S BAR.PRES.AT WT LEVEL

1.36E IT' 1013.89

BOSE N RATIO

0.11

MEASUREMENT ERROR ANALYSIS OP PARAMETERS LISTED IN PERCENT MEAN ERROR AS COMPUTED PROM CONSTITUENT MEASUREMENT AC CUR ACIES.
TOP ROS ARE PROFILE ERROR VAL UER AND BOTTOM ROW AR e BULR AEROSY NAM IC E RRO0R VALUES . ALL VALULES ARE APPRaSXI MATE AND ARE or"

GRAD.RICH. Z/L MOMENTUM LAT.HEAT GEN.HEAT SETY RAD. TOTAL HEAT BOSEN FRICTION SCL.RPEC SCEPOT. ROUGH. DRAG
MO.AT GMH AT IOM FLUXS PLUS PLUS PL US PLUSX RATIO VE LOC.I TY HUMIDITY TEMP. LENGTH C OEP.

153% 153X 112% 164X 121% lox 130% 285% 56% IRAX 66% 76X 112X

198% 1918% 46% 40% 126% IUX 34% 166% 23% 63% 149% 42% NIX

CONTINUED BELOS

RUN NLUMBIR: 7905072230 MARINE SURPACE LATER PRINT DATE : It JUN 19R0

SYART TIME: 22:35:21 PI NRL MI1CROMETEOROLUGY D AT7A SAMPLING RATE (ALL CHANNELS): 6/Mmn
ST 1ARTI DA TE: 7 Ma y 1979 (DAY 127) SAN NI COLAS ISLAND, CAL DATA AVERAG ING P ER IID: 30 MiT

*CUMPOSIT E PROF ILE AND B)])K AFARLOOTNAMIC DERIVED PARAMETER YAL))E SEIGHTED AT A FUNCTION OP THE ABOVE RESPECTIVE MEASUREMENT ERRORS
RITH THE LOSER LIMIT OPF THE CORRE SPONDING MEASUREMENT UNCERTAINTY INDICATED IN 1 1:

PLUS PARAMETERS
STABI)IT IT (+=UP,-DOW2N) SCALING PARAMETERS

I.RA D.RICNARDTON NUM4BER MOMENTUM PLUS FRICTION VELOCITY

-9 .16 1;.021 AT C MH -1.76E-Il IBDCE-ISI 3.7582E-U0I 16.IE-02(

CEFUMET'RIC ME AN HEIGHT HUJMIlITY ELLUS SCALING SPEC.HUHID.
(Meter) CMH)InZ22(l2 (Eq/sec n2( (Eq/Eq)
12.99 MIS E -O IMI. E-06l -8. 475F-IS 1381 E-05)

2/L AT GMH LAT.HEPT PLUS SCA) ING POT.TEMP.
-0. 022 11ED.17I(W Sat I/N2I (K elmn)I

IR03E 02 I?.OE+tlO -I.512E-02 12.SE-O2I
2/L At IS METERS
-0. 016 11 .02) SEN.HEA T PLUS ROGHNESS LENGTM

MONIN-OBURHOY LENGTH AIP I IA.IE+ol I,845E-U4 IBIEF-ISI

-6. 172E 0? SKY AND SOLAR HEAT PLUS DR AG COF -AT IS METIERS
(Wtts/eS) (Meters.)

TOTAL HEAT BII)GET PLUS
(W.tt s/";-)

I .27E 02 L3.IE+CI I

P40RPM RATI10

.109, 111.091

IFPEERENCE Fit TWEEN THE PROFILE AND B)L)E MTR))DYNAMIC DER IVED PARAMETER VALUER AS COMPUTE'D VIA THE STANDARD DEVIATION PROM EITHER THE
ABIOVE S, IGHTEDI CMOI TE SA).L)E 'TBMEASL)REMFNT )(NLF.tAINIY VA) ((P LWHICH EVER ABSOLLLTE VAL~UE I; LARGER). ALL VALUES ARE
LISTED IN PEREENT DIPEERENt CE AN A RE "or-

;R AD.RICH. 2/L MOMENTUM LATMEAT RENHEAT S BAR. TOTAL HEAT BOSEN PRICTION ICL.SPEC SCL.POT. ROUGH. DRAGMO.AT GMH At SMA LS PFLUT PLSL FILU PX ~ R1ATIO V Si UCTY HUMIDITY TEMP. LENGTH COEF.

32% 30% 1% 20% 36% IS1 29% 27% 0% 20% 34% 1% 4%

eEND OE DATA RIJN 345



MARINE SURFACE LAYER NICRUNTOVLOGCL XERMN

NV AL REC1FARE.H LAEORATTLRY
ATMP10PHERIC PHY'S ICS BIRANCH

MARI(NE ATIMOSPNFRTC RESEARCH STATION
SAN HICOLAS ISLAND, CALIFORNIA

. N .* MICROMETFILROLOGICAL SAT Ao . ..

RUN NUMBER, 7905072300 PRINT DATEF: TI JUN 1980
START TIME: 23: 5,40 PSI DATA SAMPING RA T FALL CHANNELS): 6/Moo
EN D TIME: 23,:35 :50 PST DATA AVERAGING PER IoD: 3 M it
S TAR T DATE. 7 May 197 9 (DAY (27) NOMENCLATURE: I'LLPPER LEVEL, 2LI3WEmR LLVEL

*ANAlOG CHANNEL RAN DATA (AVERAGE VOC):

N.00 No.0' No.02 M..03 No%1.04 ' No-IS No06r No.07 No I0l No9

VOL-T.REFA T,.NP.STRUC.I TEMP.StRUC.2 DEN PO3INTI DE PONT WIN S'FDI WIN S DS ARPRES.2 KYI ADl. WODDIR.
6.N .010 .01 489 4.7 !.645 5.435 4.781 -0.103 aLVI

Mo.0 No.1 No.1412 NoT' N.4 .15 No.16 NoT?7
BLKO.NT TEMP AC.FREQUENCY AC VOCL TAGSE MANUIAL FL AG ZEROa REF. SPARE A SP ARE B VULT.REE.B-
4.071 3.897 2.533 0.001 0.001 I.0 1~l 6.205

-t DIGITAL CHANNFL RAW DATA (AVERAGE): ESCARPMENT DATA, FIELD CAL TREATION AND WNd SPEED EICAL(FMLNT C01SLECTIUNS:

No0 No.? UPWIND NEAR UPWIND L-AND DPIFCAL OFTE"CAL- Wl:SF CAL WSiEC WbC
AIRTFP. AR TEAP.? HEIGHT/LENGTH PATHLMwtors) TVoIts) (Vol:%) LVo~s 100E. (Cof.

0411 127602 1420 120776 0.1 57 130 -T OBR -U.V55 V. 011 .9 I.5

o SYSTEM HOUDEREEPING PARAMETERS TRANSLATED INTO ENGINEERING UNITS:

MANUAL FLAG FRRDR COUNT DATA RATE1 VYLtT.MEE.DEV VOL-TREEDES ZERO REL.DES AC VOI. LUd ACoFEEF.'UV AL" ILTLII: Al LRjfEVI:FNL

TI.ScaoTIn ses) INo.sca sL A(No.L < .IOSVL &(oDQ No. .o.005V) (HoDV2V ) (No IN TH) (V C) :Hf
a I 1a 0 0 0 11t-3 19.90

* OBSERVED NICROMEEEORDOOICAL PARAMETERS (INCLUDING THE APLIVE CAL. AND ESCARPMENT CORRECTIONS) TRANSLATED INTO ENGINEERING UNIT:1

AIR TEMP.1 WIND SPEILDO DEW PO1051 TEMP.STRUC.I WIND DIR PARFRES.i SET RAD). SULK WT TEcP hFA AIR lEMP
(GetS .:) Tee/ol (Celsius) T(K. M-2/3L (De. Tro;L (Mollo aorT (Wat t/n.2) (Ccsu: (601v06)
12.769 (0.87 8.9D No DATA 3DS.8 T11I.26 T.44E 01 13.71? 285.912

AIR TEMP.? WIND SPEED? DEN POINT? TENP.STRLJC.? TIDE TABLE) BARPRES.?
(Celsios) Loeter/ sec) ILCely 'on K (I. M -2/3) LMOt I MDL) (MilliNbrL
l2.87R 10.21i 9.00 NO DATA -0 .30 1 0012.6"5

o CALCUL ATED MICMUMFTEUROLDGICAL PARAMETERS:

HEIGHT, 21 POT.TEMP.1 VIR.TENP.T V.PTTEAP.I APoS.NUATD.0 REL.HLIMTDI SPEL.HUNID.I VAP.RE.I D.VA PRES.1 REF.l: -~I
(Meters) (CeIlus) (CeIlsuIosl T eSos (Eq/n3) (Percot LKq/RqLM (Muiliobr) (Mllobar) IKel.on-2/2(
18.35 12.949 13.990 14.17 0 R .620aE-03 77.28 7.024E-03 01,375 14.71Y NO DATA

HFPIGLLT, Z2 POT.TEMP.2 VIR.EENP.2 V.PIT,TFM4P.2 ASS.PUMTD.2 REL.HUMTD.D SPEC.HLLMII.2 VAP.PRES.2 S.VAP.PRES.Z' REF.INOE X 2
(Meteors ("pelsi.u.o I CeIN) ( IlusT IKq/n3L (Peacent Lkq/Rq), I (Molobar (Millob.a r) LKeI.oM-?23
9.25 TS1.968 14.10 14.199 1R.692E-03 77.31 7.077E-03 101.474 14.E41I NO DATA

*CONTINUED BELOW

PRINT DATE; I1 JUN 1986

NUN NUMBE R: 7905072300 MARINE SURNFACE LATER DATA SAMPLING MATE (ALL CELANNoLS): 6/Moo
START T IME: 23: 5:4R POT N RL MEICROMETEDROL OST DATA AVERAGING PER IOD: SO Mon
S TART DATE: 7 Nay 1979 (DAY 127) SAN NICOLAR ISLAND, CAL NOAENCLA TJRE: I-Up PFR LEVEL, 2OLLIWER LEVEL

oPROFILE CALCUL[ATIONS MIASED ON ABIOVE OBSERVED AND CALCULATED VALUED LBUINGER,0973(:

FELLS PARAMETER PROFILE SLOPES

SLTABIL ITY TO-UP,-oDOWN) SCALING PATAMETERS PARTIAL DERDYATIVES_ LSINCR.'WITH HEIGHT:

CRAD.ROCHARDYON NUMBER MOMENTUM FLUX FRICTION VELOCITY GENERAL EORM:DN/DZo GENERAL FORM: 'N'SLOPE.

.b.SoSe-UostablnZ LNt/nS) I etors/sn) ITN1-NSLI/ In( ZT/ ZSL I(LFZI-PSl)-L(Z2-PSILT/. II / P

-0.01 3 AT 0M1 -2.0SF-TI 4.083F-0l )210Z2L1/21 LNI-NI

rEOMETRIC dEAN MEISMI HUMIDITY FLUD SCALING SPEC.HUND. NoWND ,SPEED 19/nec) N.NINDHSPEED(/n)
(METer GMH-LZIOZLI/2 (Eq/sec n2) LEN/ROT ZoMEIGHT (Me ters) Z;HEIGT INML Ve:t.Aoon
12.9 3.25E-0 -6.49?F-D5 DS/DZ 7.41E-2 PSI1PSIW S SLOPE= 9.6017-01l
ZI Ar GNN L AT -HEAT ELLIS
-0.00t7 Lwotts/MSL SCALING POT. TEMP. N-STECHMUNIDITY LKq/RqL N=DOEC.HUMIDITY )Rq/Eq)

01.0(0 "c te 0ojvo ) Z.-MFGMT (Mte-er) ZmH FISRT (M) Vert.Axo
2/C AT 10 METERS 1. 561E-02 DSH/DZ- -R.92E-06 PSI-PS~
-0. 013 SDEN.HEAT P0 I SM SL0PIE- -8.2SF 03

i/C AT It 7 .9E 0 ROUGHNESS LENGTH NoPOT.TEMP,ER oOOT NoPOT.TEME.Lkelooo:
-0 . 8T4l (Mter. ZHEIGHT (Mtrs 7HEIGHT (M) Vert Axo

SET AND SOLAR NEAT PLUS 2.40SFE-OH DFT/D -2.,14E-03 P S1SI
Z/L Al 22 )Watts/n2L FIR SLOPE- -3.47F 01

-0.012 1.44F SI 0
DMAG COEF. AT 10 METERS N.Ln TE MP.STRUCLK.M-2,AL

MUNIN-OBUEHOV LENGTH TOTAL NEAT BUDGET PLUXo D LmnesoolesL.I ZHE IGMT (M) VertA-o
(M.ee.) (Watt's/mZ) I. .69L-W3 PSI-NONE
-7, .547E 82 1.0SF IT? CT2 SLEPLC -NO D818

PSII AT 20- 0.R82343 BONEN RATIO

PS1 At Z2 S43,516 (ouo
PSI12 AT 21 .5.50695 0.190
P312 AT I/2.o D.R0?64

* GENERAL CONSTANTS: N-MISCELLANEO000

VON RARNAN GRAVITATION PROFILE PROFILE RU)X ' ULK
CONSTANT ACCELERATION TUR.PRANDTL TU'ROSCHNIDI SEN HEAT Mo ISTURE AIR DENSITY
(Nt units.( TM/sen 2) NUMBER NUMBPMI TiR ANGEFCUFE. IRANSP.COEP. (Eq/toIL
0.4 9 .79,59 0.74 0.74 aI.92FE03 1.32F-0S 1.2270

" GFERA NOT'I:AIR SPECIFIC HEAT

Acco"ra Cy lotoot eewded Po .nea...r.o.nt oP Profole Slop. .08/or Partial etooo.(ITool ./q Eeol,)I

SNI -SN?- 0/-.DA-3 EQ/Eq. WATER LAP NEAT VAP.

e CONTINUED ON NExT PAGE 346



RUn N.ILAEW: 79,072300 MARINE SURFACE LAYER PRINT SATE: 11 JUN 1980
STAR) TIME: 23: b:40 r1T NRL MICRUMEIEI)ROLOGY DATA SAMPLING RATE (ALL CHANNELS): S/Mitn
SART DATE: 7 May 1979 (DAY 127) SAN NICOLAS ISLAND, CAI DATA AVERAGING PERIOD: 30 M-

ESTIMATED ,ICRTMETEOROLOGICAL PARAMETERS AT TEN METERS:

AIR TIEP. WIND SPEED DEW POINT TEMESTRUC. BAR.PRES. BULK WT TEMP AIR-WT TEMP POT-WT TEMP VIR-WT TEMP V.POT-WT TEMP
(Celsius) (etr/Te,) (Celsius) (Kel.,M-2/3 (Millib4r) (Celsius) (Kelin) (Reluin) (Kelvin) (KeIin, )
12.864 11.9 8.99 NO DATA 1012.56 13.712 -0.847 -0.749 0.382 0.480

HEIGHT POT.TFMP. VIR,TMP. U.POT.TEMP. ARS.HUMID. REL.HUMID. SPEC.HUMID. VAP.PRES, S.VAP.PRES. REF.INDEX
(Meters) (Celsius) (Celsius) (Celsius) (Kq/n3) (Percent) (Kq/Kgq (Rillibars) (Millibars) (KeIl.M-2/3)
10.0 0 12.962 14.094 14.192 8.683E-03 77.31 7.071E-03 11.462 14.827 NO DATA

* BUIK AERODYNAMIC CALCULATIONS BASED ON ABOVE ESTIMATED VALUES AT TEN METERS (FRIEHE ET AL,1978):

INFERRED FLUX PARAMETERS INFERRED INFERRED MEAN VERTICAL
SABILITY .- (UP,-=DOWN) SCALING PARAMETERS VELOCITY COVARIANCE MISCELLANEOUS

URAD.RLCHARDSON NUMBER MOMENTUM FLUX FRICTION VELOCITY WITH LONG. VELOCITY AIR DENSITY
(I=Stable,-aUnsahle (Nt/St) (hIsNMetIrs/s I (Meter2/sec2) (Kg/.)
-0.025 AT GMH -1.70E-1 3.722E-01 -i.386E-II 1.2280

GEOMETRIC MEAN HEIGHT HUMIDITY FLUX SCALING SPEC.HUMID. WITH ABS. HUMIDITY AIR SPECIFIC HEAT
(Meter) GMH=(ZCZ2)I/2 (Kq/sec .2) (Kg/Kq) (Meter Kg/sec .3) (ITcal./Kg Ke.
12.99 4.30E-05 -9.407E-05 4.300-05 2.41TE 02

Z/L AT GMH LAI.H(AT FLUX SCAL ING POT.TEMP. WITH POT.TMPERATURE WATER LAT.HEAT VAP.
-0.031 (Watts/ m) (Relumn) (Meter Kel/sec) (ITcal./Kg)

lObE 02 -2.443E-Io 9.092E-03 5.9004E 05
Z/L AT TO METERS
-0.a24 SEN.HEAT FLUX ROUGHNESS LENGTH VAP.PRESAT WT LEVEL

(Watts/.2) (Meters) (Milllbar)
MONIN-OBUKHOV LENGTH 1.3E SI I,741E-04 15.688
(Meters)
-4.14W U? SKY AND SOLAR HFAT FLUX DRAG COEF.AT 30 METERS ABS.HUMID.AT WT LEVEL

(Wa) ts/Mt) (Dmensmonless) EKg/..)
1.44E SI 1.309E-03 1.185E-02

TOTAL HEAT BUDGET Fl(X BAR.PRES.AT WT LEVEL
(Watts/n2) (Mi libr)

.31E 02 1013.76

BOWEN RATIO
(no units)
I- . 116t'0.106

MEASUREMENT ERROR ANALYSIS OF PARAMETERS LISTED IN PERCENT MEAN ERROR AS COMPUTED FROM CONSTITUENT MEASUREMENT ACCURACIES.
TOP ROW ARE PROFILE ERROR VALUES AND BOTTOM ROW ARE BUIK AERODYNAMIC ERROR VALUES. ALL VALUES ARE APPROXIMATE AND ARE ...r-

CRAD.RICH. Z/L MOMENTUM LAT.HEAT SEN.HEAT SKY RAD. TOTAL HEAT BOWEN FRICTION SCLSPEC SCL.POT. ROUGH. DRAG

NO.A! GMH AT IO FLUX FLUX FLUX FLUX FLUX RATIO VELOCITY HUMIDITY TEMP. LENGH COEF

130% 130% 103% 159% loI% 10% 1242 259% 51% 107% 49% 71% 103%

1971 197% 46% 41X 125% 10% 34% 165% 23% 64% 148% 43% 40%

. CONTINUSL BELOW

RUN NUMBER: 790507230) MARINE SURFACE LAYER PRINT DATE: 11 JUN 1980
SIART TIME: 23: 5:40 PST NRL MICROMEIEOROLOGY DATA SAMPLING RATE (ALL CHANNELS): 6/Mit
GTART DATEt 7 May 1979 (DAY 127) SAN NICOLAS ISLAND, CAL DATA AVERAGING PERIOD: 30 Mit

* COMPOSITE PAFIE AND RUIK AERODYNAMIC DERIVED PARAMETER VALUE WEIGHTED AS A FUNCTION OF THE ABOVE RESPECTIVE MEASUREMFNT ERRORS
WITH THE LOW):) LIMIT OF THF CORRESPONDING MEASUREMENT UNCERTAINTY INDICATED IN I I:

FLUX PARAMETERS
STAIIITY (.P,-=DOWN) SCALING PARAMETERS

GRAD.RICHARDSTN NUMBER MOMENTUM FLUX FRICTION VELOCITY
(n-Stab I,- Ucstable) (Nt/2) (Meters/sec)
-OOlS 10.021 AT GMH -I,8lE-01 I6*OE-O2J 3.834E-I1 (IOE-02

GETMI TRIC MEAN HEIT;HT HUMIDITY FLUX SCALING SPEC.HUMID.
(Meter) GMH(Z1.72)I/2 (Kg/sec m2) (Kq/Kq)
12.99 4,ITE-05 R.OE-el -S3211E-O [3.OE-051

Z/L AT GMH LAT.HFAT FLUX SCALING POT.TEMP.
-0123 t0.021 (Wa"Is/M2D (Kelin,)

1W.ore/02) (2,OE-O ) -1.779'-0 2 ' [2,E~02]
//L AT 10 METERS

0.018 I( 021 SEN.HFAT FLUX ROUGHNESS LENGTH
(Watts/ 2) (Me ters)

MONIN-OBUKHOV LENGTH 9.41E 00 (3.E.00I 1.990E-04 [6.0E-05
(Meters)

-5,.SE SK TRY AND SOLAR NEAT FLUX DRAG COEF.AT 10 METERS
(Watts/2) (Meters)

1.44E 01 2.0E+01] 1,41 F ', (4.E-041

TOTAL HEAT BIDGET FLUX

1,26F 02 )3,0E R1]

ROWR RAT TO
Lnc utits)

0.103 (0.08

* DIFFERENCE BETWEEN THE PROFILE AND BULK AERODYNAMIC DERIVED PARAMETER VALUES AS COMPUTED VIA THE STANDARD DEVIATION FROM EITHER THt
ABOVE WEIGHTED COMPOSITE VALUE OR MEASURFMBNT UNCERTAINTY VALUE (WHICH EVER ABSOLUTE VALUE IS LARGER). ALL VALUES ARE
LISTED IN PERCENT DIFFERENCE AND ARE "nor-":

GRATRICH. 7/L MOMENTUM LAT.HFAT SEN.HEAT SKY RAD. TOTAL HEAT BOWEN FRICTION SELSPEC SCL.POI ROUGH DRAG
MOAT GMH AT 1ON FLUX FLUX FLUX FLUX FLUX RATIO VELOCITY HUMIDITY TEME LENGTH (OFF.

30% 28% 10% 15% 1ax 05 13Z 4% 5% IS 25% 17% 14)

END OF DATA RIJN 347



MARINE SUREACI LAYIIO MI RIIOEOROoOGICAL EXPERIMENT

NAV AL At'SEAR'II I AHOUATORT
AIM" SP.HtAIL PHYSIC,; BRANCH

MARINE AIMISP HII111 RF'1,1R I1 H10101108
jiA.N N-LOtLA, I "LA.ND, LA: ILORNIA

RDM NL]MIAL. 79117072331 PRINT DATE 1 I JN 1980
STLRT I1L -3,3.6i 0 1 DATAE SAMP LING RATE IALL 0iHANnELDO: &/Mon

NI for 01M 57 F' DATA AVERAGING PE RIOD: 31' Mon
2.1881 DAlE. 7 M.,p 09/ (DA( 0>/I) 10ENLiIUR E. I oPFA LEVkL , 2-LUWEN LEVEL

*00, N~c UL;ANNO I RAW A280IA ERAL2 VOL

No' , No.0 1 o0 No 0I No 0 No IYNo,0N.7 N.08 No.D9

V,01I.FA 1,,iP.D I.~ I IV-O L~IC2EW D~IN II 1008 o..1N2 WIND l PI D I WIND SPLED2 BA RPRED.2 Coy MAD. WIND DIN .
1]2G Co .11 4 931 .0 03 5.288 .126 4.72 -0. 103 4.884

No U oo:11 No I? No0 No) 14 Nl 5 1 N. 16 N .17
6039I WEI 102n:' At LI(3J n, "IAt, Vil, loGl M'NfoAO F-L N; 20RII ARE S/PARE A SPARE 11 VULT.REE

.4 .,8109 :71 0 all 0jo a 931 0 .91 6.2 ,

0.oC1'ITAL CHANNE'L RAoW DAIA LAVE WACro E SCANFIOINI DATA, ELLD CALIDMRAIION ANT WIND SPEED ESCARPMENT CORRECTIONS:

No. NoA ' UPWIND NEAR UPWIND LAND liOPTA DP2IC AL UTLbFCAL WSIE-C WS2EC
VA TI'P. I o18 IlR I. . 8FICUIT/ LENCTH PAIHOMpensO V~ I .I I I I Vo.IN) ICoRPPf .) (Cooff.)
0 400 02-7>84 1421l J2867.3 V OUT 1318 U0. 08 -00. 050 0.1 00 a a9?y2 0.92

o O!IIM HO3lF3/ tOPPNG '80000 TEAL 10891; APED INTO ONGIAIERING 018115:

DANIJAL FLAG ERROR1 ClONT VolTA [CA f VIl IF I'll' . 2201 1 1 .0RFF -III ZERo REF DEV ACVUl.! FLUJX AC FREO FLUI ACAVOLTAGE AC.FREQUENCY
(N . No/anN) I NnoIo IN 0.,'ca- I AINo it.00,V0 HONo 1.005V) (N..0.1UL02V II No.)5V) IH.o)lHzO VAI (H )

I 01 0 '1 0 I I I 115.3 59.89

lISIv,! MiCn~InmoIEDAOIIIC;ICAI FOOIOOP 1f(IINCLUDING 1146 ABOVVE CAI AND ENCA8PTIPAV CORRECTIONS) TRAN~oATED INTO ENGINEERING UNITS:

.00Io'I WINO S3PF011M (LW R110 0"00 'JRO.I1 WIND PIN. 8AR.PRFI.I SOT RAD.) DOLE WT TEMP MEAN AI8 TEMP
IInOooO MPPLNOO CeoO M8' oN2/3T (Deqgre (Millibar) 18W.t/1.2 ICADOioNI (KIeotI,

115 q 1.1 NIT1 NOl VOTA 311.1 10JII.57 1.44E 0I 23.689 28t.973

001 l~f WIO OELI DR P011? 08'RFUC.? TIDE TABLE EAR.PRFS.D
Col so "IN 7te1o/. 2 D I n1oo1 1 .1 )l-?0T IpolrAO)IKlo
IL. 1,67 917 H. it DATA -0 .40 1 0 12.67

*~l t it; AIED U0L0,E8. OL ICO 'ANAMETERV:

Holk;Hno 1I PVT.TEMP.I VIR.TLNF.I VPOT.TEMP.I AAD..HUTID.I REL.U I SPEC.H4004D.l VAP.PRES.Il A.VAP.PRED.I REP.INDED I
I0.. flos IColuI IENliSON) (1,/03)1 IPoonl I I(q/IKqI IN Y11 1rb lMllob-rI IIKol.oN -D/3

00.5 213 4.0 4,8 8.757E-13 78.55 7.136E-03 1,555 14.71 N0 DATA

iOI.FT 7 PlOT 10NP.? VIR.TEMP. V.POT'.1FMP.1 AAS.ETOID.2 RiL.HOMIO.D OPFG.HUIID.2 VAP.PRED.D S ,V AP.PRE0.D REP.INDX2
oM,rs doDoC lono, )lsoN IKq/ 31 (Per"o:T lg/KqI IMollobar) IMolaib 'E.0-

2
/3)

tlit, E," 4.14 14.204 9804E-03 78.36 7,169E-03 11.621 14.831 NO DATA

PRINT DATE: TI JUN 1980
AIJ I)Mb(4,0: 7/010177330 MARIN 198 URFJACE LATER DA TA SAMPLI NG RATE (ALL CHANNELP): b/Min
SITAIT TIME: 2.0:36: V FL NERL MGICAONE TFOAOILOGT DATA AVERAG ING PERI OD 1 3Ro"n,TART DATE, 7 lA 19/9 (VAT 127) TN NICTOIAS IT) AND, CAI. No MENCLIATIURE: ID=PPER LEVEL, D-LOWER LEVEL

O jF ILE IlALCIAT IONS DOSED ON AI'OVD, VIUCAULD AND CAL COLATED 901 VET 10412180CR 09731:

ELIS PANAMEITR PROFILE SLOPED
_S91:1[I ITT LOOIP,.-OANT _ _Sf01 191.; PARAMETERS -PARTIAL DEA1VATIVES- ICRMGTOI "EIGHT) 0

CRAD.RICIIARDSJN 911410R MOMENTIUM FLUV FRICTION VELOCITY GENERAL EOSN:DN/DZz GENERAL PORN: 'N'SLOPEn
Io -5' ablo,--OnnitabI -I 190/:Z20 TMO.r/oI 10NI-N511/110121/7 0 10 1P SIIILnZDPGIII/N
T.ll AT 094 -I 7SF-Il 3.7786l-SI IIOZ.)1/21I (111

I.FOMEIRTG MEAN HE1IGH1 110412119 FLUX SCALING S;PECAUMO. N:RINO SPEED IN/No) No.82ND SPEED I/on

(NIE er) CML=(71022112 1kg/nec.7 oTT18/881 ZOHEIGHI IMeterNI ZHEI GT (N) V., IAzo
12.99 3.02t-05 -6.507E-05 DRS/0Z 6.828- 02 PS I! P 5l

WS SLOPE= 1.06F' 00
7/1. AT 0MM LAIT. MEAT FEIlY
-0.0G19 (W . tt/o21 SCALING POT. TEMP. N-SPEC.HUMIDITTOg/ N.SPEC.HIDDITT y (g/KQI

7 .47)7 01o Ielo.onI ZAHEIGHT (MeI Z-HI INHT CMI)V Ir Moos
t'L Al II1 MFTERS -1.486E-02 OSH/DZ . -0.92E-06 PSI1.9012
-0. ol5 5FN1.N EAT EI, TMI G"sLOPEO R.D29E 03

Z/lL AT Z1 6.97E 00 ROVOANESA LENGTH N:POT.T EMP.IRKlooI N.POT.TEMP.0KIgon

SRT AN 1OL5 ArTCO RO-04 DPT0--.OEI PSPI
Z/L AT Z2 (W., 11,7!) PTR SLOP"E. -3,64E 0I

-004 1.44s 0 I
DRAG COEF. AT 10 METERS N-LnTEMP .STIRUC .I M -213l

MORON TPIIIRAV I P90TH TOTA. HE AT BUDGEIT FLUXV IIDooo-noleos Z;HE IGHT C.MI Vent RI o

INIrN1IW It llo/H2) .610u 031 PSI-NONE
-6 .29 V1E. 9.60E TI CII SLOPEoRO DATA

P71 AT 1!, 0.090981 ROnWEN RATIO

P511 AT /. N. "ATo In " Y00_
P" l2 AT ZI 1.D,105"15 o..93
PSI? Al /2 02YI09

* GENERAL IYNTNSMISCELLANEOUS5

7109 RARMAN TMAVITAI 1114 PRQIIETI P PROF I' 8 Pill R NULOX
'N13 TANI ACEILEMA.I1N TUA.PRANDTL IOR.SCHMD SIN HEAT NI ISTOAF AIR DE NSITY

INo mnO) 0/Non 1 Oo)NDORv NU"bER TRAOO'LF CLIFF . TNANSE.COOIfF I Iql I I
1. .99 074 074 .1F03 I12 ITF-. I 2278

- GI NERENTo AIR SPEnicI HEAT
.11-n~Ieoao 1uu1,1dp Eon esrb,0 of Poofl. Slop. .nd/-r Poit Ioa Deroaoe tII,/R 81.

Ito :.oto 1ono~ 80 onot~ .41248 ID

PHI 0112- ./- .09F-3 80/88. MATER LAT.HEAT SAP.

5.9007E 15

" CONTINUIED ON HEXl PAGE 348



RUN, NVMAEA : 790',0723130 MARINE SIOMFACE LAYER PRINTIDATE : 1I JUN 1980
STAR IRE 23:06: I "R1 NR MI C RLMETE(LRLSGY DATA SAPLING RATE (ALL INHANNVLS); 6/MiT
START DATE: 7 May 1979 (DAY 127) SAN RICO! AS ISLAND, CAL DATA AVERAGING PERIOD: 30 Min

Eu) [MATED ADERE TEOR)' GITIAL PARAMElEWS AT TEN METERS:

AIR, TEMP. WINDF SPEED DEW POINT1 TE MPOTRUC. MAR.PRES. BULE WT TEMP AIR-WT TEMP POT-WT TEMP VIR-WT TEMP V.POT-WT TEMP

(T lsius (cT.Ier/er (CeIu () Te.tM -2/3( (M1illibaIt ( Celsius) (Kelvin) (Kelin) (Relirs) (Melvin)

21.854 9,64 9 19 N DATA a 2. 7 13.689 -0.3 -0.73? 0.4IT 0

HF.EGHT POTTEFMP. VIR. E me. V.POT.TERP. AR1SEIUMID. REL. HUMID. SPFC.HGMID. VAPPRES. S.MAP.PRETL. REP.INDED
(Me ters) (Celsius)I (Celsius) (Celsius) (Eg/MJ( (Prceit)I (Eq/MKg) YM IluarL (II ibr s(I (EKel.iM-Z13T
10.1 a 1 ,2.952 1 4.1,00 1 4.T19R 8B.799E-03 78.38 7 16tEE(3 11(614 ( 4.8 17 No DATA,

bDll K AERODYNAMIC CALCULATIONS BAGED ON AfLOVE ESTIMATES VA) UES AT TEN METERS (ERIEHE El AL,197A(:

INFERRED FLUS PAAMETERSA INFERRED INFEARED MEAN VERTICAL

TABILITY (nP'_=DOWN) SCALING PARAMETERS VELOCITY COVARIANCE MISCELLANEOUS

T-RAD. RICRARDYON NUMREM MOMENTUM PLUS FRICTION VELOCITY WITH LON G. VELOCITY AIR DENSITY
)+~~5e:-Yts_ I~t (Nt/sO) (Meter's/ sec)I (Meter,2/-er2( (Mg/ 3)

0 .030 AT 0Mg -1.H5E-0T 3.431E-01 -1 .177E-I b.28

rL((MET8IC MEAN HEIGHT HUMIDlTY FLUS SCALING SPEC.HUMTO. WITH ARS. HUMIDITY AIR SPECIFIC HEAT
Meter) GRHz(2I*Z2(I/2 (Tv/se O (Eq/Kg! (Me ter K9/1.- -3) 1IlcI/MqRe)
12.99 3.86E-00' -9.167E-05 TITR62E-O5 2.41T1FE .2

IL AT GMH LAHAT FLUD SCALING POT.TEME. WITH POT.TEMPERAU(E WATER LAT.H/AT YAP
-0. 38 (W. tst( ep~v (Meter Rdl /set) (I

T
l" /Kg)

9.54E D1 -2[.4 7ED 8.53E03 5.9004F 05
Z'L A T I0 METERS
-0. 029 TUANDA 4T ELUX ROUGHNESS LENGTH VAPPRED.AT WT LEVEL

(Wdt IS/M Z.T (Meter-) (M~liiima)
MURIN-ORUVHOV LENGTH (.TEE 01 1.30 SF-04 15,665
(Me ter S) )
-3.454E 02. SET AND SOLAR HEAT FLUY DRAG COFF.AT IT METERS ARS.RUMTD.AT WT LEVEL

(Ru ts/MOl) (Dienssuisles (Rq/ttJI
I.44E ~ ~ _ 01 I.66 3 IT3EI

TOTAL HEAT BUDDET 01(1 RI AR.PRER.AT NT LEVEL
TWaltS( T) .illibar)

1.000 50 013.77

DOWER RATIO

. MEASUREMENT ERROR ANALYSGOS OF PARAMETERS LISTEDIN O PDRCENT MEAN ERROR AS COM4PUTED FROM CONSTITUENT MEASUREMENT ACCUMACIER.
TOP R6(IW ARE PROFILE ERROR VALUES AND BOTTOM ROW ARE RULE AERODYNAMIC ERROR VALUES. ALL VALUES ARE APPROSIMATE AND ARE osr--:

ERADRICH. OIL MOM4ENTUM LATHEAT SFENHEAT SET PAD. TOTAL HEAT BITWEN FRICTION SCLESPEC SCL.PO1. ROUGH. DRAG
6:0 AT CMH AT I(IM FLUX FLUX FLUX FLUX FLUS RATIO VELOC ITY HUMIDITY TEMP. L ENGTH COOP.

134% 134% 105% 16D% 104% lax 120% 264Z 53% 107% 51% 73% (05%

98% 198% 44% 41% 126% 10% 34X 167% 03% 64% 149% 43% 40%

i CGNTINUED BELOW

RUN NUMD R : 79050723 MARINE SURFACE LAYER PRINT DATE: ; 1 JUN IPSO0

ART TIME 2336 PS IFMRL MICNOQMETEO(ROLOGY DA TA SAMPLING; RATE (ALL CHARNNLST: 6/Mis
START DATE: 7 Map 1979 (DAY 127) SAN NOC.LA,; ISLAND, CAL DATA AVERAGING PERIUD: 30 Mis

. COMPOSITE PROFILE AND DULYi AERODYNAMIC DERIVED PARA4[ETER VALUE WEIGHTED MS A FUNCTION OF TRE ABOVE RESPECTIVE MEASUREMENT ERRORS
WITH THE LYWLA LI MIT OF THE CORRESPONDI NG MEASULREMENT UNCERTAINTY DEDICATED IN I )I

FLU(X PARAMETERS
!,TAPIL DTY (s=UP -DOWN( SCALING PARAMETERS

L;AD.RTCHARDSON RUOMRER MOMENTUM FLUX FRICTION VELOCITY

V.121 (002 ATM -150-l' .0- 3.536E0S 16.13F-021

(,UMLTRI lEAN RE.IGHT HUM IITY PLUS SCALING SPFC.HSMID.

(MfeeLlGHL)2)/ (Kq/sec M2(' )RS/KqL
1229y 3,69E-00 (8.00-06) -H,)'SE-OT_ )3.OF-S0I

I.' A URV M LATHEIAT FLUV TEALIREG POT.TEMP,
-0.0/ 10."0/'i Wtt/ O) (Keluis)

9.121E DI 12.0E-011 -1.7 4 2 0T [2.0E0D1
IL AT TO METTAS
-0. 02) (D1 1ENHE0IFLUX ROUGHNES LENGTH

(Me tes
-4.B'4E C SKI ANDSOLAR HEAT PLtX DRAG COSE AT 10 METERS

(WattIs/ 2) (Meters)
1.440 01 12041 u327A -6.1 (4.0t-041

TO(TAL 1(EAT RHO11GET ELUX

FO1WEN RAT)IU

.104 10.111

D IFLFERERCE PRTWEEN THE PRY: ILK AND RULK AERODYNAMIC DERIVED PARAMETER VALIUES AG COMPUTED VIA THE. STAN4DARD DEVIATION FROM EITHER THE
AFUOLV" WEIGHTFID TTMPOSIT SM)J (LEIR MEASULREMENT ((NCENOAINTO SALLE. (WHICH EVER ARSO(.UTE VALVE IS, IARGERT . ALL VALUPES ARE
LISITED I N PERE NT DIFFER ENCEt AND0 ARE "tr-".:

GRAS RICH. ZIL MOMENTUM IAT.HEAT StN.EAt SKMY RAT). TOTAL HEAT ROWER FRPICTION SEL.SPEC. OCLEPOY ROUGH. DRAG

NOl.A1 (.MH AT TOR ELU POx LUS Flux PlUM FLUOT RATIO VELOCITY HUMIDITY TEMP. LENGTH COE

320 3SX 11% 13% 21% 0% 12% ?x 5% 17% 28% 18% 1SO

*END OE DATA RON 349



MARINE SURFACE LAYER MICROMETEOROLOGICAL EXPERIMENT

NAVAL RESFACH LAFURATULRY
ATMOSPHERIC PHYSICS BRANCH

MARINE AIMOSPHFRIC RESEARCH STArION
SAN NICOLAS ISLAND CAI IFORNIA

H * * MIlROMEFOROi OGICAL DAT A o t

RUN NUMBER: 7905080000 PRINT DATE: 11 JUN 1980

START TIME; a: 6: 0 P9T DATA SAMPLING RATE (ALL C HANNELS: 0/ROY
END TIME: 0:35:50 POT DATA AVERAGING PERIOD- 3D Mon
START DATE: A Moy 1979 (DAY 126) NOMENCLAIURE; I=UPPER LEVEL, 2=lOWER LLVEL

ANALOG CHANNEL RAW DATA (AVERACE VDC):

No.00 No.' No.02 N,.03 No.14 NO.05 No06 No.07 No.00 No D9

VULT.NF1.A TRMP.STRUC.I TEHP.STNUC.2 DEW POINTI DFW POINT? WIND PEFI WIND SPEED2 BAR.PRES., SKY HAD. WIND DIV
6.205 1.001 0.001 4.886 4.972 5.176 4.956 4,772 -0.103 4.916

No.10 No.11 No. I No.13 N.14 No.1 No.1. No.17
BULK WT TEMP AC FREQUENCY AC VOLTAcE MANUA FLAG SEND REF. SPARE A SPARE B YOLT.REF.B
4.024 3.891 2.133 .001 VII 0.301 0.001 6.255

o DIGITAL CHANNEL RAW DATA (AVLRAGE): ESCARPMENT DATA, FIELD CALIBRATION AND WIND SPEED ESCARPMENT CURECTIONS:

No.1 No. UPWIND NEAR UPWIND LAND OPIFCAL SPPECAL WTBEOAL WSTEL WSTEC
AIR TEMP.I AIR TEMP.2 HEIGHT/LENGTH PATHLMeMrNL (SolN

1  
(VoltsL tLYV!L LoeLE. L Coef'f

1411 127291 1421 128324 O.13 143 0.0S8 -0.050 0.000 0.99? 0.9%;?

0 SYSTEM HOUSEKEEPING PARAMETERS TRANSLATED INTO ENGINEERING UNITS:

MANUAL FIAG FRROR COUNT DATA BASE VOi T REF .DEV VOLT .RFF.EV ZERO REFDEV AC VIL T.FLUX AC FEE.FLUX AC VLLTALE AC FREQUNCY
(No.-ans No.cans) (HO.ca_,L A(No.).005V) B(No.D).O5V) (No.0I2VL) (No. I5V) (No )LIHL (AC) LHoL

0 0 180 I 0 0 I 0 I10.3 f'99

o OBTFRVED MICROMETEUROLOGICAL PARAMETERS (INELUDONG TH ABOVE CAL.. AND FSCARPMINT CORRECTIONS) TRANSLATED ONTO ENGINEERINC UNI S:

AIR TLMP.I WIND SPEFDI DL POINTI TEMPSTRU.I IND DIR. BAR.PRES.I DKY RAD. 60L WT IEMP MEAN AIR TELM
LCelsoosL IMeler/seL (CeiuOL L (LRqM-2/L De(Me 1MllobarbI Wa1/2L LCelDsL LooIoon:

12.729 9.96 8.A? NO DATA 312.: 1011.42 1.44E 01 13.666 285.641

AIR TEMP.2 WIND SPEEDS DEW POINT2 TEMP.VTRUC.S TIDE IABLE BAR.PRES.2
(C(AuNL L(l( Ienr/Ne.L LCnOlouL (Kel.oM 2/3) LM# Rr MDL) (MoOlOl'Tar
12,832 9.26 9.01 NO DATA -0.4U 1012.57

0 CALCUL ATED MICRLJMETEOROLOGICAL PARAMETERS:

HEIGHT, 1 POT.TEMP.I VIR.TFM.I S.PTT.TEMP.I ATS.HLMID.I REL.HLMIDTI SPEC.HUMID.I VAP,PRES.I S.VAPPRES.I REF.INDEX I
IMetersI (Cesus I . N1_I LC I. lsN L s LKI/3L (Percenl (Ky/Kq) LMilhbarI M IlbrL (Kel..xM--o2/31

18.35 12.909 ;3.948 14.123 B.60SE-03 77.34 7.IIE-03 11353 14.679 NO DATA

HEIGHT, 72 POT.TFMP.2 VIR.TFMP. V.PfTT.TEMP.2 ARS.HXMID.2 REL.HUMID. OPEC.HLJMID.2 VAP.PRES.?1 S.VAPPRLS.2 REF.INLEL
(Me.erN) IelsbuN) LCelsooNL LCelsous) LKq/n3. (PerCenI (Kq/Kg) LMoLar ) LM lIbarL (Kel.oM-2/3)
9.20 12.923 14.063 14.153 .693E-12 77.55 7.078E-03 11.474 14.795 OL DATA

A CONTINUED BELOW

PRINT DATE: 11 JUN 1980

RUN NUMBER; 79051H1000 MARINE SURFA:E LATER DATA SAMPLING RATE LAIL THANNFLS): &.H1
START TIME: 0: L: 0 PqT NRL MICROMETFORLOGY DATA AVERAGING PERIOD: 3D Mn
START DATE: 4 May 1979 (DAY 1I/H) SAN NICOLAS I71AND, CAL NOMENCLAIURE: 0-UPPER LEVEL.. 2L-OWER LEVEL

• PROFILE CAI.CLl ATIONS BASED ON ABOVE OBSERVED AND CALCULATED VAL UES (BLISINGER,1973):

FLUX PARAMETERS PROI ILE SDLIPES
STABILITY (+=UP,-=DOWN) SCALING PARAMETERS PARTIAL DERIVATIVES (LINC.WTH HEIDLT,

CRAD.RICHARDSON NUMBER MOMENTUM FLUX FRITTION VELOCITY LENRA FORM:DN/DZ= GENERAL FORM: 'N'SLOPE=
T-Sooble,-'Unsbln) (No/MD) (Meonr'/Ic) I(NI-N21/ILn(ZI/ 12 ILLnZI-PSl)-(LZ2-P I,

-0.D08 AT DM4 -2.27E-01 4.753-01 (ZLI02 1/21 IN1-NP

GFOETRIC MEAN HEIGHT HIIIMTDTY FLUX SCALING SPEC.HUMD. N=WIND SPEFD (M/se) NWTND SPEED (M/o c I

(MeTer) GMH.(ZIZ2)I/2 (Kl/se m ) (KHq/g 1 ZZHEJGHT IM r Z=HEIGHT (M) Vero.Xos
12.99 3.39E-T5 -6.414E-1 DWS/OZ= 7.87E-02 PSIPSII

WS SLOPE- 9.40L-.I
/L AT OMH LAT HEAT FLLS
-0.(11 IWao o/ooI SCALING POT. TEMP. N'SPEC.HUMIDITY LKq/K) N=SPEC.HUIDITV 06g/RgL

8 ' I01 Ieloon) IdLEIGHT (MeerOr 7=HSIHT M) Ve lAA.
Z/L MT 1. METERS IIOE-O DSH/DZO -8.92E-06 PSI=PSI
-0.009 !bEN.HEAT FLIIX H LOPE

= 
-R4ZIE 03

UaIW s/m2 )
Z/L AT ZI 5.61E 00 ROUGHNESS LENGTH N-POT.TEMP.(K ioLn) N=POT.TEMP.Lkeiron)
-0.ill (MeterL Z-HEIGHT (MeersL Z-HEICHT (ML Ver Axi-

SKY AND SOLAR HEAT FLUX 2.770E-04 DPT/DZ= -I 53F-03 P STPSI4
Z/L AT Z2 (Wat I/ PT SLOPE -4 91L 01
-.008 1.44E TI

DRAG COFE. AT 10 METERS N'LnTEMP.STRUC.(k.M 2/3'
MON[N-OBL0KHOV LENGTH TOTAL HEAT BUDGET FLUX (TItmenoonles-) 7-HEICH1I (M Ye, 0 Aol.
(Melors (WaIts/M) 2.921 "0 PSI=NONE
-I.176E 03 1.02E IT C12 SLOPE=NO DATA

PS11 AT ZI 0,054659 BOWEN RATIO
PS I AT Ilo 1,:028:17 no unim)
PCI2 AT 71" 0,033383 0,071

PSI AT ZU3 0117150

* GENFRAL CONSTANTS: MISCELLANEOUS

SON KARMAN GRAVITATTON PROFILE PROFILE BUL K PULK
CONSTANT ACCELERATION TURPRANDTL TUR.SCHMIDT SEN HEAT MOISTURE AIR DENSITY
(N. oni) (M/e P) NMBEFR NUMBER TRANSFCLEF TRANSB.COEF, (Kg/mA)
0.4 9.7959 1.74 0.74 0.92F-03 1.32E03 1.2278

o TLNERAL NOTLI: AIR SPECIFIC kTEAT
Accuracy Iimotbton exceeded for neonoreno of Profile Slop, and/or ParTil D.rooaooo.. LITcaI,/Rq Rd.
Toepotatoon eecoted by tertion of: 0.152E IS

SHI SH? ./- .IRE-3 Kq/Kq. WATER LAI HEAT VA
LIT1.l /Kq)
COTIUEE O P5

CON TINTEB ONNETPG35



RUN NUMBER: 7905080000 MARINE SURFACE LAYER PRINT DATE: 11 JUN 1980
START TIME: 0: 6: 0 PST NRL MICROMETEOROLOG DATA SAMPLING RATE (ALL (HANNkLS): 6/Min

START DATE: 8 May 1979 (DAY 128) SAN NICOLAS ISLAND, CA, DATA AVERAGING PERIOD 30 Man

* ESTIMATED MICROMETFOA,)LOGICAI. PARAMETERS AT TEN METERS:

AIR TER. IND SPEED DEW POINT TEMPATRUC. BARPRES. BULK %T TEMP AIR-WV TEMP POT-WI TEMP VIR-UT TEMP V.POT-W( TEMP
(Celsius) (Meter/se') (Celsius) (Kel.xM-2/1 (MillubarI (Celsius) (Kelvn) (Kelvin) (Kelu-n) (KeIn)
12.921 9.34 O.99 NO DATA 1012.42 13.666 -0.846 -0.748 0.384 0.482

HEIGHT POT.TEMP. VIR.T.MP. V.POT.TEMP. AS.HUMID. REL.UMI. SPEC.HUMID. VAPPRES. S.VAP.PRES. REFINDEX
(Meters) (Celsius) (Celsius) (Celsss )Kq/3) (Percent) (Kg/Kg) (Mullubars) (Millibars) (KeI.M-2/3)

10.00 12.918 14.049 14.147 8.683E-03 77.53 7.070E-03 11.459 (4.781 NO DATA

* BIIK AERODYNAMIC CALCULATIONS DASED ON ABOVE ESTIMATED VALUES AT TEN METERS IFRIEHE ET AL,1978):

INFERRED FLUX PARAMETERS INPERRED INFERRED MEAN VERTICAL
STABILITY (. UP,-DOWN) SCALING PARAMETERS VELOCITY COVARIANCE MISCELLANEOUS

GRAD.RICHARDSON NUMBER MOMENTUM FLUX FRICTION VELOCITY WITH LONG. VELOCITY AIR DENSITY
. !Stablea--Unstable) (Nt/.2) (Meters/set) (Meter2/sec2) (Kg/el)
-0.634 AT GM4 -1.34E-01 3.299E-01 -I.08E-01 1.2281

GEOMETRIC MEAP HEIGHT HUMIDITY FLUX SCALING SPEC.HUMID. WIEH ABS. HUMIDITY AIR SPECIFIC HEAT

(Meter) GMH(ZInZ2)l/2 (Kg/sec .2) (Kg/Kg) (Meter Kg/sec m3) ITcal./Kg Xel.)
12.99 3.B6E-a5 -9.535E-05 3.862E-05 2.4153E 12

Z/L AT GH LAT.HFAT FLUX SCALING POT.TEMP. WITH POT.TEMPERATURE WATER LAT.HEAT YAP.

-0.042 (Wutts/n2) (Rely s) (Meter Eel/Kec) (ITcal./Kg)
9.54E 0a -2.554E-02 8.425E-03 5'9006E 05

Z/L AT 10 METERS
-0.032 FNHEAT FLUX ROUGHNESS LENGTH VAP.PRESAT WT LEVEL

(Watts/2) (Meter ) (Millbar)
MONIN-OBUKHOV LENGTH l.OOF 01 1.133E-04 15.639
INe~ers)

-3.108E 02 SKY AND SOLAR HEAT FLUX DRAG COFEAT I0 METERS ABS.HUMID.AT WT LEVEL

(Witt s/eU) (Dimensionless) (Kg/t3)

1,44E 0I 1.247E3 I.IR1-,

TOTAL HEAT BUDGET FLUTX BAR.PRESAT WT LEVEL
(WaTts/.2) (M1tbiar)
1.20E 02 1013.62

BOWEN RATIO
(no units)
0.110

* MEASUREMENT ERROR ANA)YSIS OF PARAMETERS lISTED IN PERCENT MEAN ERROR AS COMPUTED FROM CONSTITUENT MEASUREMENT ACCURACIES.
TOP ROW ARE PROFILE ERROR VALUES AND BOTTOM ROW ARE BUIK AFRUDYNAMIC ERROR VALUES. ALL VALUES ARE APPROXIMATE AND ARE "nor-

GRAD RICH. Z/L MOMENTUM LAT.HEAT SEN.HEAT SAY RAD. TOTAL HEAT BOWEN FRICTION SCL.SPEC SCL.POT. ROUGH. DRAG
NO.AT GMH AT 1OM FLUX FLUX FLUX FLUX FLUX RATIO VELOCITY HUMIDITY TEMP. LENGTH LOGE.

135% 135X 90 152% 1111 10% 123% 263X 45X 107% 65% 65% 90%

197z 197% 46% 41% 125% 10% 34% 166% 23Z 64% 148% 43X 40%

* CONTINUED BELOW

RUN RUnBER; 7905080000 MARINE SURFACE LAYER PRINT DATE: 11 JUN 1980
START TIME: 0: 6: 0 PST NRL MICROMETE)ROLOGY DATA SAMPLING RATE (ALL CHANNELS): 6/Mis
START DATE: S May 1979 (DAY 128) SAN NICOLAS ISLAND, CAL DATA AVERAGING PERIOD: 30 Mn

* CUMPOSITE PROFILE AND BUIK AERODYNAMIC DERIVED PARAMETER VALUE WEIGHTED AS A FUNCTION OF THE ABOVE RESPECTIVE MEASUREMENT ERRORS
WITH THE LOWER LIMIT OF THE COARESPONDING MEASUREMENT UNCERTAINTY INDICATED IN 1 1:

FLUX PARAMETERS
STARIITY .- (UP ,--DOWN) SCALING PARAMETERS

GRAD.RICHARDSON NUMBER MOMENTUM FLUX FRICTION VELOCITY
) =Stable,-nUnstable) (Nt/n2) (Meters/se)
00,9 10021' AT GMH -1.63E-01 16.DE-021 3.620E-01 16.OE-(21

GEOMETRIC MFAN HEIGHT HUMIDITY FLUX SCALING SPECHUMID.
(Meter) GMH=(ZIZ2))/2 (Kg/sec e2) (Kg/Kg)
12,99 3,.7SF-I (R,0E-_ -8.370E-05 13,0E-05]

Z/L AT GMM LuT.HFAT FLUX SCA) ING POT.TEMP.

-0.124 10.021 (Watts/S) (Kelvin)
9.57E RI I2.0E+OII -I.546E-02 2.IE-02(

7/L AT 10 METERS
-0.018 (0.021 SEN.HEAT FLUX ROUGHNESS LENGTH

(Watts/e2) (Hetelrs)
MONIM-DBURMOV LENGTH 7.99E O0 13.IE.0]l 1.784E-04 (.OE-05]
(Meers)
-5.522E 02 SKY AND SOLAR HEAT FLUX DRAG COEF.AT 10 METERS

(W.tts/tS2) (Meters)
1.44E Of I2.0E+O|] (SUP-. 14.E-041

TOTAL HEAT BUDGET FLUX
(Watt s/12)

1.1(F 02 13.E+0II

BOWEN RATIO
(vi unit)

0.094 10.081

e DIFFERENCE BETWEEN THE PROFILE AND BULK AERODYNAMIC DERIVED PARAMETER VALUES AS COMPUTED VIA THE STANDARD DEVIATIUN FROM EITHER TH

ABOVE WEIGHTED COMPOSITE VALUE (CR MEASUREMENT UNCERTAINTY VALUE (WHICH EVER ABSOLUTE VALUE 1S (ARGER). ALL VALUES ARE
LISTED IN PERCENT DIFFERENCE AND ARE uur-%

GRAD.RICH. Z/L MONENTUM LAT.HEAT SEN.HEAT SKY RAD. TOTAL NEAT BOWEN FRICTION SCL.SPEC SCL.POT. ROUGH. DRAG
NO.AT GMH AT tOM FLUX FLUX FLUX FLUX FLUX RATIO VELCITY HUMIDITY TEMP. LENGT H OEF

64Z 602 28% 8% 29% 02 9% 21% 14% 191 39% 471 .10

MND OF DATA 0,M 351



MARINE SUFC AELk nhMlE)fItLOAOL OGICA. FAFERTMKNT

NASAi ALDOHAGY L.APLJRAOLLAY

SILSOPIC P901( , OS ' NANcH
MANIN. A'9DSFNAI FSENLI -181156O

SA Lo SO 1SMAD, LA 'ANTA

SAN.90 L (19 IYAUStL Ir a AwoI

60UN NURACO: 79500101 PRkIN!TE If 1 TOJU 19B0

01481 TIME: 0:3o- 0 1'' 1VI A SAMPLING I ATIE tALL I "IANNEILSLI O,,Ma

END TOIM ' 1 6:0 PSI DATIA A VERAGING6 PEFHI'lp 3D M I'.
GTANT DATE : 8 Nov Iy?L DAY PLOTNIM H YI9ELAO jRF: I -LPPE R LEVEL 2 1t LOWER LEVEL

aANALOG CHOANNEL OAW DATA (AYE RAfIS YOU

No.0 ED LN:,I NoYG IRC NO.11.1IN No.11'4 No0 N S N O Z' No oN N 09

VT. I6FF .9 1A P.TNLL. IM P 'AL2 OW 'SA I SOLLNT;' W IND 1.P0001 WIND [PTEL.,) FAA AFS 2 Ff 88A. W IND DIR

6.2115 0. a1 b1,1101 4.YAH4 4.Y060 -,D 136 4D966 4. 7t -O 103 4"613

N-L t0 NO11 NAO*I)' N" RL,.L J.14RE N1.1, N,, 06 N. 07R
Il WT I I Mt AL. Ff UfLo NLI AlC VT 14.0i, MANUIA FLAG IA N 00 II SARE A STAFF E, VT, I NEFI

9.'ET3. 10 2.1 .11 1 OIL 0. 91 0 .116.0

a I SI TA$. FLANI I06W DATIA 045<901 .AA ESCARPMENT DADA, FOo D CoA! 110841196N AND WINO SOLED 05508191 NI CORRECTIONS

N,, I No ' UPWINY NOVAR UP WI ND I AND IFII AL DI'.'F L AL W IFOIFAL WSIT.' W'OIEC

Alk TEMr .1 EA ION.1' . RGED 111,T PI'IvLIoe.. .t "o I6 ILS ' '.I,, C/~N ILod . 11C0
1400 1 :28/0J 1420 I20-H0S,L1 0,1157 141, -906 -SIS I, o0 5 993 0.9

5.1DTM HoLO40 19 INLG PAHVYL 111NS INANSLA TED ONUSO LYGINI EKRING ONOTS:

MONLLAL FL UI AN RItA 011,91 DATA 1181 SIL TO .R1,11 L I .011 DI 0 F O AL. 'VD1 I L 00 DT 101100 F IDO AL 0LAO A 010LN

N , FTL 0 j,,v VD" U 55 I 115, 3O2V IN 1 h1,H) VI9.89

0b' 0080WED MTO6U-11L001 LALL ILAt PEO'Soo TES 0160:0l LIDINO, too AlLOOVi CAI AND ESGA6FMF NT C,000 021IONS' IFANS;LAIF D INTO ENLN,OEV 165 UNITS

VO LnP WoD1--,*.tL StU S~TO T0IF510, 0WINY OLIN f-AN 1161 I FAO PAD 1_t F III 11I9H MOAN AIR 'EmP

12.2, 'P.95, I 01 AD DATA ' 9) 0A1 7A 0T 143 E TI 13.64A 285,96.1)

EON DEM'.2 WNDt 1
0

111P 0)2W P001912 TOI' STAUC1,: 0I)Cl TOO TBO 60.91 2

J28ut 9.34 8.94 NY DTA -0.51 1012

[AUI ViED MICH00I)ELLORD101;OGAL PARAMETERS:

NULLI, AI I POT.TEMP.1 0 50.TFM'.I Y.FYJTELMP'.l ADS.FIUOIL.T R~L.NUMID.I SFEO2.RDIOTD I VP0'.RES.T O.VA' PREN.T REF.INDEX/

F5. 3 02.931l 13.96t9 14.148 H.5941 )-03 77.(17 7.013f-C 3 I1 339 14.694 NO DATA

IIIET , /2 P'ITI.TIlo0P. 11 .YTNTONP.- I .0 I I.TMP.7 11 AOSI,011) .2 REL H0U91D.7' SFE C.NL:MOID .2 SAP PROS.:' S VA .f-AES.2 NDF. INOF1 2

9.10 1.945 04.1, 1410 N.E4N -0 77.06 7 0411-93 I 14 1402 0 DATA

OLINTTNUOD, FALTA

RNNU9110101: /9050030 MANiNE ILINFAC t LAYER DAT A SAMPLING KATE (ALL lo-IANOtLSO 6/Moo
14A01 TOME: 0:36: 0 PO NRL MTGRYMFTTNTL0""y DATA AVERAGIGPRD3 R M
STAT DATE: k Mlay 1979 LOA 0, SAN NICOLAS 150 AND, CAT1 NOMFNCLATU8F : l'SJPPFA [FYOL , 2=0TNER t1-VE.

aPAD','ILE CAl G'ITO B1109D 50 N AKYDE OST FY00 AND GAO LlL ATFO SAL t 015OFIYING'FA,19730:

FLUE PARAMETERS PRIF IL E St COPES
51451 It0 IT YI P,-DOVNL Sf60 INS: (ANAMLIKS PARIAL DEFTTA1IVOS ,If.INHEIGHT)

TI000.ROO:NAKDO: NUMBFR MYMFATNO FOtEX FIGICTA TOLYGITY GFNFRAL FY69 09227 LFNERAL FORM: NSLOPE-

010 AT DM9 -01.4417-01 3.4280T 0700 -NT NI-

0> toMF'ARIG CMOAN, CiOETN NLITTO DITO 1 FL TN [fAtINTL EE HUMS. NOWTNL ':91110 N 8911' NTWINO '+fIED M/-9,)

IMtrI GMM-020ZJ01/2 0"9Ne (Ko l Ig/qo :-HEIfGT OMeo 7-HEIGT LAOM VI I.Ao
127 2.9FY 6. .2 4E-TO5 11W' ,/. 6I I, -1 ;M1 '91PSI 11

WS SLYFF If: 171 ID
//L AT GMA LAT.I RE 1 F11t1

-020 OW~NMOSf00 INGL PITT. TEMP. N-,11 4,09011 LhI qIK
4

O N'5.0 HUMIDTY OQ/OQ

//L AT 10 MI TONS II.I0-0 Z0/2 -R _0-6 PSI =PSI10 15 ST 14.81 HEATILOL SR L.1 optE. k20 03

ZLL" AT 715360 OD ROUGHNESS LENGTH AFYTI TEMP O1 eoaoO APOT TEMP OKelran

-00 M I9ea'N rs'HE 1,HI 0 N 0 - MI EIT 0I V.r AXO
Y,. AND SOAR 981 FLUX IFO-04 011/0/' -1 72F-03 PSI'12

1/. AT 7?/ O tt S/M ,)PIt 1, St 0 -4 29 01T
aIt 014 I.43E 0ll

DROI AG OFF" A'To I0II ILOS A'L9,TEM9 STRUE IK.M-2/30
NOLNIA NOLLNKFoV 0 FALTOI ISTAt NEAT VICKI0010 1- ~, Ooen~~. 0191(t TeTHIC Ot Ao

' I I-W atvo,/e2 1 446t CIA P -I NONE
-01 LI5 02a 75F 0 1 112 SLOPEF-NO DATA

PI1 AT /0'* 0.931 8980W A' R"ATIO
I10 AT /2; 1 4914'O ON 1o

TP Al /0- n. 1175 0 079
1 " AT /,-'" C 00 1 0318

a ,f aI oAt I~ iTANI S MTE E..ANF 0105

',t,,RMAN , RATII OLA 00100 It ITFI FU ADI OE
N ,06 A, 100000 TOOK POANPL100 ItoS :4M ID I SI NK A10I MCI ISTIMEIN AIR DENSITY

A, '' N.ILMEFI R A" IMOOR IRAN;F .(IlfE1o INANYF TOOT I~~l

0 7489 I 014 1 74 0920l03 1320132

8PIT a 00 1I0084K LAI HEAT SAP

11.0.6 lAI P- Y 1 011 R I 352



RUN NUMBEN 79 U*/J80IL.ALI MARINEI SURFACE LAYER PRINT DATE: I I JUN 1981START IIME :0:1A6: 0 P s, NEW, NTTNOMEIFTLROLOGTY D ATIA SA MPLI NG NAT IFALL LHANNEI St) 6/Min
ST ART Dolt: it may 1979 (DAY 121P SAN NJICOLAS ISI AND, CAL DATA A VERAG ING; PERIOD, 30 Mi-

E ('LMAILS ICRLMEIttERTLOT;ICAL PARAMETERS AT IN METERS:

AIR ITMP. WiNO SPEED DEW POINT FII.STRUC. EAR.PREU. RULE MT TEMP AIR-MT IEMP POT-MT TEP VIR -T TEMP V.POT-WT TEMP

C(Meer/sc, L (Eels, u) (Eel. M-2lIL llibarL (Celsius) TKe I Mi ((Kelvt1 tkeNOiTnt (Kevins
12 R4

-

) 9.41 8,93 NO DATA II1SR 13.646 -0.803 0.705 0 421 1.519

It1HT POT TEMP. VIN.LME,. V.PLT.TEMP. ABS.HULMID. RFL.HUMID SPLC..HUMID. VAP.PRFt S.APPRES. REP.INDEX
(Meterst (CRINEVT (Celsius) (CeIusl (Kq/nT) (Percent) (Rq/Rqt 1Ml,1DarsT LMiT ioars) (Kel tM-S/It
100 1: .940 14.166 14.164 a.641E-03 77,0R 7 0191-03 11.406 04,79N No DATA

B1lTK AFDLYNAMIC CALCULAIIONS BASED ON ABOVE ESTIMATED VALUES AT TLN MFTERS (FRIEH ET AL,197R1:

INFFRRED PLUX PARAMFIRS INFFRitD INFERRED MEAN VERTICAL

SIABILITY ( .cUP,- .DOWN) SCALING PARAMETERS VELOCITY COVARIANCE MISCELLANEOUS

L.RAD.RLTIHARDSON NUMBE4R MOMFNTUM FLUX FRICTION VELOCITY WITH LONG, VELOCITY AIR DENSITY
(s-Stale, -'Unstablsl (Nt/m2) (Meters/Nec) (Oeer2/sec2) (Kg/.3)
-0. 031 AT GM4H -1.3E-or 3.32RF-01 -I. 171-01 1.2276

tOcUMLIRIC MEAN HEIGHT HUMIDOT X SCALING SPEC.HMID. WITH AbS. HUMIDITY AIR SPECIFIC HEAT

(Meter) GME=IZI.2)i1/ (Kg/sec 2)1 (Kq/Kq) (Meter Eq/sec I) m 3Tc11 /Kq Ke1.)

12.99 3.92E-05 -9.5911-O 3.918E-05 2.4152 02

Z'L AT GRE LATNHEAT FLUX SCA INC POT.TEMP. WIT, POT TEMPERATURE WATER LAT .HEAT SAP.
-0.a39 (W. IIs/2) (L7lnis) (Meter Ke I./sec (IT.al./()

9.RE 1 -.- 43F-I 8 04-03 5 9005 I
Z/L AT I0 

METERS

-0 , 030 .N.HEAT FLUX ROUGHNESS LENGTH VAP.PRES AT MT LEVEL
(Wa s/-2) (Meters) (M i1 libr )

MONIN-OBUKHOV LENGTH I lIE 01 I.171-04 15. 613

Met ers)
-3.319E 021 SKY AND SOLAR HEAT FLUX DRAG CUFF AT 0 MEFTERS ANS.HUMID.AT WT LEVEL

(Ma s/2 (D .ensI Unless LKq/3 1

1.43E 01 1.251F-0a3 1.180E-02

TOTAL HEAT BUDGET F IiX BAR.PRES.AT MT LEVEL
(Wat t s/t12) (Millibar)

I2E 02 1013.28H

BOWL N RATIO
L)t units)

0 104

* MEASUREMNT ERR ANAL YSTS OF PARAMETERS LISrED IN PFRCENT MEAN ERROR AS COMPUTED FROM CONSTITUENT MEASUREMENT ACCURACIES.

TLip ROW ARC PRLOFTLF ERROR YAt LIS AND DOTTO, ROW ARE PU K AFRODYNAMIC ERROR VALUES. ALL VALUES ARE APPROXIMATE AND ARE '+or-":

GRAD.RICH. Z/IL MO.FNTUM LAT.HEAT SLN.HEAT SKY RAD. TOTAL HEAT DOWEN FRICTION SCL.SPEC SCL.POT. ROUGH. DRAG
NOAT GMH AT 1OM FLUX FLUX FLUX FLUX FLUX RATIO VELOCITY HUMIDITY TEMP. LENGTH COEF.

149Z 149 114% 165X 117% 10% 128% 282% 57X 108% 60% 77% 114%

201% O1IX 46% 41% 129% 00% 34% 1701% 23% 64% 152% 43% 40%

CONTINUED BELIOW

SUN NUMiLA: 7Y,50S0L30 MARINE SURFACE LAYER PRINT DATE: I1 IUN 1940

START TIME: 0:36. 5 PS1 NRL MTCkIMETEOROLOGY DATA SAMPLING RATE (ALL IHANNELS): L/Mis

START DATE P Ma, 1979 (DAY I2S) SAN NICOLAS ISLAND, CAI DATA AVERAGING PERIOD 3T0 M i

* PrMOS[TY PISF IT I AND ILT K AENTLSYNAMLT: DEEIVED PARAMETER VALILE WEIGH1ED AS A FUNCIION (OF THE ABUVE RESPECTIV MFALLUREMENT ERRORS

WITH THLE LLLW(A LIMIT 0! THE CORRESPONDING MFASUHEM NT UNCERTAINTY INDICATED IN I:

FLLUX PARAMETERS
TAELL ITY (m:UP,--DOWRL SEAL ING PARAMETERS

CEAD. N ICHARD ;UN NUMLE" MOMf NTLLM FLOX FRICT ION VE:l (tCITT

0 0.2 (Q L' AT GMH -T I F-0 I .E-I2L 3.357F-O (16.O -02 1

.i tfl IR. MEAN HE I UHT HIIS TVT FLUX SEA. ING SP C HUMtID.

(Metet CM)-tI"ZLtI,2 (Kq/sec tt2) (Kq/Kq)

12.10 1.6w - 95 LH.TE 061 t.45'E-05 I3.E-051

Z/L AT CMl LAT.EFAT FLUX CA INC POT.TEMP.
t, . R : 1.0;) (W4 ts/nSL (Kelsin)

1l 09.111 1 [L2.OF 1 -I .594E-I-F 2. -021
7L AL lI METERS

0.022 (2.0LL SENMHEAT FLUEg PIIUL;HNESS LENGTH

MONIN OR1JHOV LENGTH 7.59 00 13OEiOD06 I.217E-04 16,OE-05
(Meters

-4.61E Fi. SEY AND SOLAR HEAT FLUX DRAG COFE .AT 10 MEFTERS
t(Watet ( )Meters')

I,43E t 1:.0[0I 1 i 30,01 -.- , 14.0f-041

TOTAL HEAT DblLGET FLUX
L Watt'Is/s7)

1.141 02 13,DF5OI I

tAIMF H RAT I
(osa unt s)

0.095 10,081

" I FREN) F 1)1 TWiN TOEt PROF IIIO ND 11 E AERODYNAMIC DFRVL D PARAM TFR VA ((E S AS COMPUTED VIA THE STANDARD DEVIATION FROM EITHER TH

ADUVE WE tI T A (LMP 11U T VALLY OR MFAE;URMNT1 1NCFRTAINTIY ALI 11 (W HILI FVER AiSULUTT VALUE 15 (ANGER) . AlL VALUES ARE
ISTED IN PEPRLtNT DIFFERENCfE AND ARE "ir-.:

GPAS.RICME. 1/i MOMENTUM EAT.HEART EN.HEAT TKY RAD. TOTAL HEAT FiOMEN FRICTION SEL.SPEC SCL POT. ROUGH. DRAG
NLL.AT GH AT -R FlUX FLUX FLUX FI.UX FL UX RATIO VELOCITY HLLMTDIIY 1EMP. LENGIH COEF

36% 'x 3 19% 31 
a

% 17% 142 2% 19% 31% 6S HG

* END OF DATA 411. 353



MARINE SURFAC E L AYER MICROME FEOROL OGICAL EXPERIMENT

NAVAL RESEARCH LABOORATGRY
A TMOSPHERI PHYSICS BRANC H

MARINE ATMGSPHFRLC RECEARi.H STATION
SAN NICOL-AS ISLAN D,CA IFOIRNIA

f0o CRSMETEOOLUSICL DATA . . .t

RU 1UBR 0 5S11 PRINTSDATE:N IT JUN IPSO
STARIT TME: I:t 6:20 PS I DATA SAMPL IN RATE (ALL CHANnEl S).- 6/Moo

E END TIME: 1:36:30 PSI DATA AVERAG ING PERIOD 30 "o.
START DATE: R Ma y1979 (DAY IT-1) NOMENCLATURE: I'UPPER LEVt' , 2 LWER TOVEL

*ANALOG CHAN4NEL RAW DATA (AVERAGE USC):
N0.0 0 Noa.01 No.1:2 N1,0

3  
N-014 No.15 No.06 No 0/ No.0 NoD9

VOLT.RPE.A TEHP.StRUC.1 TEMP.TTRUC.2 DFW POINTI DEW POINT2 WIND SPEEDI WIND FPFEDS BRSPRES.? FEof kAS WIND Lift
6.205 o0.111 0.0011 4 .91 4 .977 5.28S 5. 140 4 724 -0 IL 4519

No.10 M-.11 N.1? N..13 N,.14 No15 N,.i6 N.,17
BIl RIt TEMvP AC ERERLIENCY AC VOl TALE MANUAl FLAG ZERO REP. SPARE A SPARE 00: To REEDp
3.V77 IN1NS8 2 .5 34 0.0 1 U.901 DIII 0.01 0.0 91 1,215

A DIGITAL CH4AMMP4L RAW DiATA iAVRAGEi: ESCARPMENT DATA, FIELD CALIBORATDUN AND WIND SPEED ESCARPMtNT CuGRiCTIUNS

"o.I No. '2lPWIND NPAR UPWIND ( ANT PIF CAL CELEFCAL WlTLLAL W:4( I1 i I

A IR TEMP. I AR TEMP.? HEVI GHTI/LENGT H PATH: Metersi (Voltos (Volto :sUo I ts WoFf
1411 127603 1421 1281692 D.1 5 9? -. 008 -Tu,, 0.050 0.9 5(

* SYSTEM HOTUSEREEPING PARAMETERS; TRANSLATED INTO ENCINT-ERIAC UNI1(5

MANUAL FLAG ERROJR COUNT DATA RATEk o IO TREE. EV VOLT REF DPV ZERO REF.DFiE AC JOLT.FLUX AL, FRESJ Lil !C 'SULTAILL Li: FAEGI:NLY

i .oo Nsos N.scans A:0Ho.605V) 1'i(o.(.05V)U (No.i.IOTVi (No.15V1 1~.11Hi "AC r ~
. OBSERVED MICROMETEOROLOGICAL PARAMETERS (INCLUDING THE ARGUE CA0 AND ESCARPMENT CYRPECTIONT) TRANSLATED ;N(U LNC1AFEINC UtolTs:

AIR IE~MP.I WINDSPEEDi) DEW POINTI IMPS iTRUC.I WlIS SIR.) EAR.PRES.I SET YRAD,) ROLE WT,1,MP Mi AN AIR TLtP
(CDso~ i enr/ eo _~esi ie.xM-2/32 i~g.TI (Molboar (Wal/~ iCelos IReljo
12.760 10 .21 9.01 NO DATA 29.3 1010.69 143E Di 13.619 2185. 973

AIR TEMP. WIND SPEED? DEW POINTS TEMP.STRUC. ITDE TARLE RAR.PRES.?
(Cio,-so (A*tr/eI (C*ss i(uS.o9-S/31 iMeter 951:1 (ioloibar)
ID2 .86 9.76 9.04 NO DATA -0.55 1011.78

N CALCULATED MICROMETEOROLSGICAL PARAMETERS:

HEIGHT, 21 POT.TEMP.I VIR.TFMP.1 V.POT.TEMP.I ADTS.HUMID.I REL.HUMID.I SPEC.HUTDD.1 UAP.PRE. SUVAP.ERS.I RCE.INDLUX I
i~eers (Clsusi v iesos .~i s i/t3) (P.enti ilKg/Eqi (MLor ,Al n (Ee -/ 31

1 8.3.5 12.940 13.991 T14.171 R..1IE-0 3 77.93 7.079E-03 ;M1.454 14 698b NO DATA

HEIGHT, 22 POT.TEMP? 2 TIR.TEMP. V.POT.TFMP.S ABSSNUMID.? REL.AUM1i.? SPECAHUMID.? VAP.PRES.'? G.VA PRES.L REFINDES 2

9.28 2.955 14.099 14.10(9 8.705E-03 77.55 7.094E-03 11.490 14.RT6 NO0 DATo,

o CONTINUED BELOW

PRINT DATE: I JUN 1980
RUN NUMBER: 79151R11M1 MAR INE EUREACE LATER DA TA D AMPLINGRATE (ALL CHARNELSI: 6/Moo
START TIME: I: 6:21 POT NRL MDCROMETFOROLOGT DATA AVERAGING PERIOD:30 Mon

S TART RATE: 8 May 1979 (DAT 1281 SAN NICOLAS DIl AND, CAL NOMENCLAIUR.: I 0PPER) LEVEL, 2-( OWER L ESLL

o PROFILE CALCULATIONS BASED ON ABOVE OBSERVED AND CALCULATED VALUES iBUSINGER,19731:

FLUPARAMETERS PROFILE SLOPES

STARTIITY ioP,_DOWN) SCALING PARAMETERS PARTIAL DERIVATIUES I--INCR.WITH HEIGHT'

GRAD.RICHARDSON NUMBER MOMENTUM FLUX FRICTION VELOCITY CENFRSI FORM:DN/D7= GENERAl FOSRM 'N'LOEO

iSt'.ble,-UnstaRIeT) iNn/nD)2 i(trsso INI-N iI/1LnT.l/Ti TiLnDI-PSli-iinSS-P5;fl1/
-0.024 AT GMH -9.8IE-S2 2.827E-01 (Z .Z T,2 INI-N21

GEOMETRIC MEAN HEIGHT HUMIDITY PLUS SCALING SEEC.HUND. N-WIND SPEED IN/sec) N-WIND SFEED , M/st,
(Me t ri GMH.(ZI.C2iI/S (Eq/.e %.2 105K/Kg 2-HEIGHT (Meners ?'HETCHT (h) Ve.t Roos
12.99 2.30;- 52 -676411E-IT' DWS/lIZ- 4.95F-O2S PI PSII

WS SLOPE= T 4lE 00
71L AT GMH LAT.HEAT ELlIS
-1. 030 (W. tts/.12) SCALING POT. TEMP. N-SEEC.NOMIDITT 0/9 N=SPEC.HUMIDITY l(g/Mo

5 .69E 0I (KlO-on 2-HEIGHT (Me tersiX q 2MEFIGMT (M) VertA,.,?
DIE AT 1R METERS -l.27RE-5 004/02- -13.92F-06 PSI-PSI?
-0.023 SEREAT P1110X S SLOPE.-AE 03

(Wats/m2)
Z/C AT 21 4.45E 0 0 ROUGHNESS LENGTH N:POT.TEMP.IKelooni N POTTMP ifte"ot(
-0. 04:- (Peteru) 2-HEIGHT (Metersi Z..HEICHT (Ml V.rt.Aoo,

RSKT AND SOLAR MEAT FLUR 6.453E-I9 DPT/D7- -I710E-13 p 1 PSIPI
2/C AT 22 iWd Tt/n;,) ETR SLOPE- -4,26E 01
-0. 020 I4 3E SI

DRAG ClEF. AT I MITERS N=LTEMP.STRUC. iKoM-?/31
MONI[N-OPURHOYV LENGTH TOTAL HEAT BUDGET LFLIS iIo inon~sl Z2HEIOHT (MI Verl.As t

(M(Ws ia tti~ IL /m5 4 P S I.ONE
-4.337E .2 7.57E 01 CT2 SLOPEr-NO DATA

PRIg AT 21- 1134473 BO1WER RATIO

PS ll AT 1? I.17271M m001.. .1
P912 AT Il1 0.0 83920 0.078
PS812 AT I7;o 0.01446317

oGINERAL CONSTANTS: MI1tCELLANLLJb

VON RARMAN GRAVITATION PROFILE PROFII F. BUt R RUtS
CONST ANT ACCELERATION TOR.PRANDOL TUR.SCHMIDT SIN HEAT MOISTURE AIM DENSITY
(No oto?; , M/-~ 2) NUMBER NluMBER TRAN SECIFE. TRANSF.CDEF. lK g/m .
0.4 91.795v 0.74 0.74 0.92F-03 t0.37-S3 1 .226 7

o UNERO. MOTf-l: AIR SPECIFIC HEAT

Aceortoy ~ ~ ~ n Iitno eueddfrMtroPtof Profile Slop, and/or Partial IIroto IT-I ./Rg 0,1.'

OMI-0H2- ./ .01-3 Rg/Rg. WATER LAT.HEAT yAP

A ONIRIIUEDi ON NEXT PAGE 354
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RUN NUMBER : 790508II0R MARINE SURFACI LATER PRINT DATE : 11 JUN (98SSTART TIME: I: 6:20 PSI SAL PICSUMETEI)ROLOG Y DATIA SAMPLING RATE (AlL1 CHANNLLS): ,/Mit
START DATE: B May I979 (DAY 12S) SAN N TCOLAS ISLAND, CAL DATIA AVERAGING PERIOD: 30 Min

ESTIMATED LRILRIMETEOROLL)GICML PARAMETERS AT TI N METERS:

-TEMP. WIND SPEED DEW POINT TEMP.STRUC. AERES BillA WI TEMP AI.R-T TEMP PUT-UT TEMP V T1R-wYI TEMP V P.T-W TEMP"
(Cetsius) (metrNc (Celsius) AeI .u '/3) (M I iIr (Celsiu) (Relin) (Kelvur:) (Aclu9is) (AP!InY
I2.R53 9A 90 NO DATA 1011.69 13.619 -0.767 -006'.47 1.5

H4FEIGHT POT TEMP. VIR.TEMP. VEPOTTEMP. ARS HUMID. RELK.YHMID. ,PAC.HUMID. s. PRE5. S.VAE.PRES. REP.IRDEX

(Meter.) (Celsus (Clis (Celius (Ag/nJ) (Percent)I (AR9/AR) (M'uIIi bars) (MilluBurs) LAC.uA--213)
10.00 (2.951 14I. 1.IR4 S.70I2E-T03 7 7 6 0 7.192E-53 )I.4R6 TAR8O0T NO DAT7A

BO) A AERODYNAMIC CA) CLXATIOSS BASED ON ABOVE EST IMATE D VA) LIEX AT TEN METEAS (ERIEHE ET AL, 197R):

I NPERRED FLUX PARAMETERS IN4FERRE D INFERRED MEAN VERTICAL

STABILITY I UOP,- DOWNT SCA I NG PARAMETERS VEL OCIT Y COVARIANCE MISCELLANEOUS

GRAD.RICHARDSON NUMBER AUY.ENTUM ELUX FRICTION VELOCITT WITH LONG. VELOCITY AIR DENSITY
)c-Stab1e,-UtslabLe( (Nt/nO) (MetersI sec_) (Met _r2/ sec 2) (K9g/el-)-0. 026 AT CANM -I.5 1E-Ia, 3.520E-01 -1.232E- oI 1.2270

GFPOMETRIC MEAN HEIGHT HUMIDITY FLUX SCALING SPEC.HUMIS. WITH AIBS. HUMIDITY AIR SPECIFI C HEAT
(Meter) GMRM(ZI*?2(I/2' (RN/sec .2) (Ag/Ag) (Meter Ag/sec m3) )XTcal./Rg Ad.I
12.95 3.A'RE-65 -1. 24OE 05 3.9P79E-05 2.41 53E I2

2/1 AT CAR LATHEIAT FLUX SCALING POT.TEMP. WIT H P OT.TEMPERATURE WATER LAT.HEAT YAP.
-0. 33 TWaYYt/n (K e 1t (Meter Ael./sc (ITcal ./Kg)

9.83E 01 -TOPIE-IT R.0 4U0E-a3 5.9UOD E OS
G/L AT 1R METERS
-0. 025 EPAMHEAT FLUX ROUGHNESS LENGTH VAP.PRES-AT WT LEVEL

TWtts/n,2) Meter-.I) (Rilli(bar)
MONIN-OBUKHOY LENGTH 9.98E 001 I4 14E-04 l5.5RI
(Me ters)
-3.924E I2 SKT AND SOLAR HEAT FLUX DR AG COEF.AT 11 METERS ADOR.UMID.AT WE LEVEL

TWait t/c?) ) 1 .. S' is TKg/ 3)1,43E 01 1.27SF-IT I.177E-02

TOTAL HEAT BUDGET F) IJX BAR PRES.AT WT IEVEL
(Watts/n?2) (Miullibar)
i.23E 07pI 1 2.RV

BOW14EN RATIO

9MEASURE MENT ERROR ARA)YOIS OF PARAMETERS LISTED IN PERCENT MEAN ERROR AS COMPUTED FROM CONSTITUERT MEASUREMENT ACCURACIES
TOP ROWd ARE PROFILE ERROR VALU)ES AND BOTTOM ROW ARE EU) A AFROOYRAXTC ERROR VALUES. ALL VALUES ARE APPROXIMATE AND A RE It:r-

GRAR.RICH. Z/L MOMENTUM LAT.HLAT SER.HEAT SAY RAD. TOTAL HEAT BOWER FRICTION SIL.SEEC 0%/.PIT. ROUGNH DRAG
NO.AT DAN AT IOM FLUX FLUX PLOT PLUS FLUX RATIO VELOCITY HUMIDITY TEMP. LENGTH (OEF.

178X 178% 146% 1R3% 136% 10% 138% 319% 73% Ito% 63% 93% 146%

0Y5% P05% 46% 41X 133% Ito% 3.1% 174% 73%5 64Z I 6x 43Z 40%

*CONTINUED BELOW

RUN NUMBE R: 7'4509200 MARINE SURFACE LATER PRINT DATE. 1I1 JUN 19R)
STR IE :6:20 P'iT NRI- MICNOMETE)TROLXOY DATIA S AMPLINMG RATE (AL HASH) us, . 6/Mun

START DATIE: S3 May 1979 (DAY I2R) SAN NICOLAS ISLAND, C:A DATA AVERAG ING P ERIO0D. 30 Mis

C OMPO)SITE PROF I)E AND EllA AERODYNA MIC DERIVED PARAMETER VALLIE WE IGHTED A S A UNCTION OF THT AeUVE RStP[CIIL MEASLREMFNT PASTRY
WITH THE LOWER0 L I MIT O F THE CORREFSPOND I NG MEAS UREMENT UINCERTAINTY INDICATED I N E I:

FLUX PARAMETERS
5 ABTI ITY ()t-=UP,-DOWR) SCAL INC PARAMETERS

GRAD.,RICHARDSON NUABrR MOMENTUM FLUX FRICTIOR VELOCITY
IV XtbIeuntBe (N/o (Vtessec
-0. 025 110.021 AT DAN _I.3r-0I 16.IE-01T 3.346E-01 16.0E-X21

GEOMETRIC MEAN HEIGHT HUMIDITY ELUX SCL)ING SPcC.P)SM(D.
(Meter)I GMH'T Z2?1/ 2 (Ag/sec nfl) (Ag/Agq)

12 .99 3.67EF_05 TR.lE-Te -VU.28,-, L3.0IL_-051

TAL AT XMR LAT.HEATI FLUX SCAI INC POIT TEMP.
-0. 031 ltTI2 ( )a t /e2 ) OR eluo,,9.07E 01 IPIoEcolI -1.562E-02 ITIAE-ITI
Z/L AT 10 METERS
-0. a24 [0.01 SUMMERY FLUX R(IUORNLSS LENGTH

MOII-OUKMOV LENGTH 7.2S5F 00 IJ3,cF+00 I 1 72EX (eF-)

-. 135E IT SAY AND SOLAR HEAT FLUXV DRA COPEAT TI MPtFRC,
(WattI/m? ) (Metes
1.43f 01 IT.OFtlI 1 201t11 ;3 14 . E-o1

TOTAL HEAT B((SGET FLUX

Al(T X2 13.SouII)

BOWER11 RAIO

0.073 IL) IS)

"DIFFERENCE BI TWiEN THE PROFILE AND PUIR AfRRDYNAMIC DERIVED PARAMETER VAIUIS AS COMPUTED VIA T~t STANXARLD D(VIATIOO (6(0M EIT(A.E TH,
ABOVE WEIGHTE D COMPOS ITE VALOE OR HEASURfii-N 05 NLERTA(RTY VA) LIP (WHICII EVER ABSOILUTE VAL)LE IS LARGER$ AL) VALIES ARE
IT SRTED1 IN PERCENT DIFFERErNCE A ND ARE -a or .,

CRAR.RICH. Z/I MOMENTUM LAI H:EAT SI N.RHEAT SK 11AT AR. 1(11A tTUTAXA E 1~fm fR ICTI ON S;C) SEE) I)F1 FLIT1 ROUG;i4 IRAG
NO AT DAN AT (oR F)OUt RIt X( FlO Pui( P LUS RATIO VP) ICCIIT 14i OUI DTTIY T1nt if [ENGTk )I

5% 55 2?% 270 AFI% OX 24% 13% ITS 161 m8 3c,%

" END OF DATA RIMt 355



MARINE SURFACE JATER MI"MITEOROLOCICAL EXPERIMENT

NV AL OF',AE 1I 1AEORATOURT
ATMOSPIHEENRIC P H 'SICS BRA NCHMAR INF ATMOSPHFRIJC RF !EATI.H STAT ION

SAN MI COLAS ISLAND, CAL IFORNI 1A
. . .o MILNOME IF 08) OGICAL DATA ft - -

N;UNNUMEIW: 7909T08(13 PRINT, DAf; It J1N 1980
Sl A T 1 iE .36:40 P L DATA VAMP) ING RATE (ALL CHANNFL-SII 6/Mon
NA IM . It: PSI DATA AVERAGING PERIOD : 30 o
!TARTI DATEL. 8 Moy 1979 (DAY 1"91 NUMFNLLATAE ik PF LEVElM D'LOWER IFVEL

ft l OG0!0 CIIANNi I RAW DATIA (AVERAGE ODd)

NIA' " ud No.0 No-03 No.04 No.05 N,.1 No.07 No.0 No"9
Vl* AU1 . .A TEAPP . S RIIC I ITMP.A . 2ic; DEJrW P0M DOWJ POjNTJ W IN SPED IND IR PEED? DAR-PRES. S R A14). WIND DIR.

2b6 41. 8.,1 001 A 41 920 5.403 .1 4.696 -0.103 4.601

Al AII N-l? No.0 " No.4 No.15 No, 16 N.17
14. AT TEM, ATPAUEC Al DI TALE MANUl FI .2 ADA ~ RIE SPARC AlI IFFEYIV KNA "RI SPARE I- VOITRE.0

1 6 (S 2.1"14 100 0 .0 0.001 0 ..aI 0010 6.2 ,

*DIGITA: I:H4199(I RAW DATA (ATLRAC.F1i ESCARPMENT DATA, FIELD CALIBRATION AND WIND SPEED ESCARPMLNT CDAUCTTONS:

AI No. OIP~lNO AFNAR UPWIND I AND DPIFLAk OP/ECAL T el AL_ All)L C 0.12C

AA T EAL- I A10R TLttr.2 PItCT/LENGT PATHM tetr. (Volts) (Volts) (SlisT (CopE f (CovER 1
1411 [1,7120, 1421 1294335 0.197 144, 0.D -DE 1. 1T50 00 0 (.99l3 95

* 1.1 k dJtm FIeIcN PA0AA/(11:AS T ANAUL ATED INTO ENCIfNIeRNIAC U JI TS:

MANUAL F)LAGL 0.00( CDIII! DATA FAtE ".91T SEC .0V VU:I T.REE DES ZEROAPtT .DlV ACVoLT FLUX ACERESELV A II C VILTAI-L AC ,FNEIIJLACP
NA.ca, (Oan4S (Soscansl AiNo.(.OOSVI I(Nn.O.005V) I o..ILV 0020 oISSI (N .>IHl (VC T9o

ft V LDE MTCRGMF TEUROLTGTCA( PARAME TERS ( IAC[ 00096 THE ASIDE CAI . AND ESCARPMENT CORRECTIONS) TRANSLATED INTO ENGINEERING SNITS;

AA h 10,0I W IND ILFI fD I DFW P01912T TFP RL.I WIND DIR. OAR.PRES.I SKY1 RAD. BGLAK WT HI IAN AIR TEMP

I IlooI (MIrs, )C'loo .Io. AM-2/3I IDnyTre (Molllba (Watt/n?) (Celon ~ I.n
1.733: 1.40 0.5 ALATA 30 1.4 10.25 I.7 1 13.0 28J5.94

A)01 TIEMP 2 WINDI, SPEL DEW 2 11 P 1T NII TF MP.:STIRDCl.2 TIDE TARLE) DAR.PRES.?
_ elsou.I/)eter/ Ic (Ce.sius) TEKOItM-2'/3) ( Meter MSL) (Mollobar(

122033 9.77 8.72 NO DATA -0 .53 1 0 10.39

*CALCUI ATED MICkO(METEITROLSG TEAL PARAMETERS:

ACIGAII LI PUT.TLMI'.I SIR .TFMV. I V.POr.TCMP.I Akb5.N)(MTl.l REkL .MLMDI SPEC.IILMID.I VAPPRS S.VAP.PRES.I I REC.INDEO I)
'MteterI (CelsI S (Celso'un Ce:soosI (Eq'nM3) (Percet (RN/RN) ( Dar Iollo~at )ReKIloM-23
TA.35 12.91? 13.920 14.0 8.429E-03 75.83 6.875E-03 11.171 24.665 ND DATA

oCTT 17, PTTM. VIR.TFMP.2 V.POT.TFMP.? AIS.HAD0ID. RTL.HUMID.2 SPEC.H0IMID.D VAP.PRES.? S.VAP.PRLS.2? REE.IAD.0 2

I~~etersI .,los( (eros los (EQt/A
3
)0 (Percnt ((4/141 (MoODObar) )MoIlooar (Kelo-/3

9,T 2.2 4.4 4.13 11-3 7602 6 .9 30-3 11.234 147*9 NO DATA

fCI1NTINUlr.D BEo OW

PR:NT 041£ : ILi JUN 190
RIJN9 NUMEFR: 791501M3X3 MARINE SUIRFACE LOYER DATA S AMPILING R ATE1 ( AOL CIANALLS): 4i/Mon
START TIME: 2:36:4 0 PSI RL MEICROMETE RSOLUGT DATA AVERAGING P ERIO0D: 3D( Mon
bTAXO DATE: N lap 2979 (DAT 1790) S AN R ICVOLAS ISLAND, CAL RL'MERC(ATVR E: Is'LIPPER LEDVLI , 2-lUWER ILVEL

% PRFRIOLE CAI CDL ATIUND BASED ON ABOVE OBSERVED AND CALCULATED VAL UES )IoTISINGCR., 1973):

FLUX PARAMETERS PROI LE SI JPEG
STARIT) IT l= U P,-=DOWNI SCALING PARAME-TERS PARTIAL DERIVATIVES (I~NCO.WITH HEIGHT)

CRAD.RICPIARDT'ON NUMBER MOMENTUM FLUX FRICTION VELOCITY GONERAI EORM:DR/NDZ. EFNCAAI PFOAM: N'SDPC'
I-StaD able)ntW~n (RI/rDT (MeTerS/Aen) IINI-9212/[in(ZI/Z2( l)LAT- 51)-(LOZ?72P!ITLI
-1 00 8 AT £44 -I.84E-0It 3.8691-TI IZI.Z?(Ifll 09I1N?)

I.EOMPTKIC MPAN REIGN] HUIMDITY FLUX SCALING TPECRUMD. N-WIND SPEEDl (M/se,) N-WIND SPE ED (9/_o- I
(Meter) GMH-tIZ;Z7I/?2 (Kgq/se m2) (E"q) ZHE ICHItT IM.eers), ZtHIGGN (M) Vert.AooA
02.99 .. 04E-TS 41RIIE-TO5 D WS/DD= 7.16E-01 P SI PsiI

I/LoAT GMM LAT NEAT FLUXW LOEIT.018

-0.022 (Watts/mD) SCA( INS PUT, TEMP. N-SPEC'.MUMIDIT9 (/Y N-SPEC.AUMTDTT ((4/(41
7.5:1 ~ ~ ~ ~ ~ ~ ~ H IIIeAIG.EIA ~trI D HIN IN) VertAI

2/E AT ID METERS -9.DIRE-0l DSN/DZ. -9E-06 POloPSI.
-0. 09 FN.HEAT P1(1X SR SLODE -8B.43f 03

Z/L AT102 4.33E 00I ROUGHNESS LENGTH N'POT.TEMP (Kl-ott NPTTEMP.I1e1oonI
-0.01 , (Me ters( Z AEIGHT (Meter) I -EIG.HT ( MIVt.

SKY AND SOLAR NEAT FLUiX 1,994E-04 DPT/DZ=-j _I 5E-03 PSI=PDI?
Z/C AT 27l IWalIts /s?1 PE KTSLTPE. -579' I
-0. 008 1.43E 0I

DRAG, COPE. ATI29 M1FTRI N LnTE'Mr S T'UC.AO-73AOJNIN-SRT(RGIV LFNSTN TOTAL NEAT BUDGe I FLUJX TOloeoooI D-.NE161,T (M) Vert Af-

IM.,t-e. (Watts/n/I 6491 0,13 PS INRE
-2.2881 03 9.38E TIt C T? SLOIPE -ND DATA

PSIT AT 22- 0.0542681 BlOWIN RIATIO

PS1 AT I2 UF. 02R0 ( o nit

FS 12 AT 72- .03117t 0.0511
PD12 AT Z7?' 0 .011, 991

oCI NFKAI. VON',;TARTS: tUSCELLAN) 11151

VON (AMM SWAVITAT ION PROFILEU PROF IIE B~Ll k BULK
CONSTANT A LEOFRATIS T R.PRA"TI rUR SC;HMIDT SIN NEAT MO ISTURE AIR DtS~

(No Oft (M/,e,- N1 AIMO R 9NUM 140 I RANSE 00[IF F. TRANNE CORF 'R,.
01.4 9.7959 0.74 0.74 0.92E 03 E.3(-3 2 20

* C) NERAL NOT"; - AIR iP) If IC 01. 1 AT
Aoro - .iatoneoeeld Ior Me:otee- of Profile Slope and/or Partial Derootot lIca _1 4 CO k.

SHl -587' 1/- R-A Kg/Kg. W4K ATELA NEAT Ioll'

v)Ito 0

*(1)1INUcr 09NI RIx PAT.P 356



Ails NOME 79O9((tI(IAT MARINE SUIRFACE LATER PRINT DATE: ;I1 JUN 1980
TeRl IP)M I.1 (40" PS I AR I RMMEF t)ROLOGT DAT SAMPLING RATE (ALL CHANNK(TS,: /Mr
tAR TAT) . TMsp 79 (DA. 2 SAN NICOLAS ISLAND, CAL DATA A VERAGING PERIOD: 3D Mir

FST IM11,ED MICSUME IL ,A(TOL(O,I( Al PARAMETERSi Al T(I N METERS:

AIR TE1MP. INDSPll JE1I 1W PO11INT TEM:P .STRUC.- BAR .PR1ES.. BULK'WUT TmP AR-W? TEMP POT -U! rTEMP V18-UT TEMP V.PDT-UT TEMP

(Cel.ius Metnr/,er , C lius KRe) .sM-2/3) (Millib r) , )CIs l. (Kelvin)r (Kelvn) (KelvIn (Kelvin)
12.821 9.84 8.70 NO DATA 1011.25, 1 3.6 08 1. 7 8, -0.689 0.48 IS .516

HIIc"? I'llITEMP. VIRTE1MP . V.PI'll.TIIPP. All.HUMID1. R11L, HUM 1v. SPEC.HUMlD. TAP.PRES. S.VAP.PRED. REF.INTEX
(Mte, _G~is (Lln ) "'CE.i. (Kill/n3) (P.rcent) (Kg/Kg,) (Mii,r,b. (Mi llibars() (Ke1. ,M-2/3)

ITT (2.919 1416 14.1214 H.5;E-I0A 75,99 6.931)E_3 1 1.21 14.766 NO*DATA

I.'!l k ALRUTTNAM IC CAL COIAT IONS BASE D ON ABOy) ESTIMATED VALUES AT TEN METERS IFRIEHE ET AL,1978):

INiFARFD ULI PARAMETERS INFERRED) INFERRED MEAN VERTICAL
;tA I T r , -UP , : DWN( SCA) I NS PARAMETERS VELOCITY COVARIANCE MISCELLANEOUS

(.AAO.I I ;ARDISON ,N(JMKR1" MOMEINTUM ELLIX FRICTION VELOCITY UITH LONG.,UFLULITY AIR/DENOITT

i'StacIe -'(%taI ) 'Nt/" (MetIr/_ec) (MeI rU2/s ec2) (Kg/e3),
('0? AT 055 -1.5f0 3U-I .52E-01 -I U4HIE-0, 1.2267

G(1) (AlL MEIOFAN HE ILOTH HUM ID ITY FLUX SCALING SPECAHUMIT. WITH ABRS. HUJMIDITY AIR SPECIFIC HEAT
'Met.r C GMV(UZ?2((/1 (Mg/se 92) (Kg/Kg) (Meier Kg/sec m3) )I c 13.Kg RI
1., 99 4.23--Is -9.75SE -05 4.232K1-0S 2. 4150E 02

Z/L AT GM) LAT.HFAT FLUX SCALING PUT.TEMP. U1IH POT.TM- RAURE WAFER LAC.HEAF On.
-T 5(4 (Wtts/M,2) (RevI (M.1-r Kel./sc (IT aI/R5(

l0SE 02 -2.34.E-a R2 38E-l 3 5.9006F IS
ZL 151 10 METFCOS
I(. 026 (JAN. H'EAT FLUX ROUGHC1NESS LENGTH VAP.PRETAT NT LEVEL

(W.alltS/m21 (Mee (Mill ibat
MONIN-OBU8HOV LENGTH I.12E UT 61.431E-04 15. 563
(Meter -)

-3.867E 02 SKT AND SO LAR HEAT FLUX DRAG COEF AT TI MIFTERS ABS.AUMID.AT UT LEVEL
.. "Y (N/MU!) ( ) 1 .rinl-eI-) Kgq/ M3)

l.43E 01 1.280E-03 1.176E-02

TOTAL HEAT BUDGET F11 IB I AR.P RES.AT WT [.EVEL
(UWtts/M2( (MilliB.p)
1.UPE 82 IQ I Z42

T OWN RATIO
t- unit.

0.098

MrLASUREM) NT ERROR ANAL 5515 SF PARAMETER S LISTED IN PERCEN T MEAN ERROR AT COMPUTED PR OM CO NSTITUENT MEASURE MENT AC.CURACIES.
11IP ROW ARC P l)) IL EROR VAL)(FS AND bOITOM ROU AR FOILK AERODYNAMIC ERROR VALUES. ALL VALUES ARE APPROXIMATE_ AND AREvo-

GRAD.RICH, 7/1 MOMIENTUM LAT.HEAT SIN.HEAT SK) PAD. TOTAL HEAT BOWEN FRICTION SGL.SPEG TGL.PGT. ROUGH. DRAG
NOTAT GMH AT (08U F) ((0 IUT FLUT PLUS FLU X RATTO VELOCITY HUM1D1TY TEMP. L ENGTH (OfF.

159X IS?! TOSS 161% 132Z to% 129% 293! 52% USx 79% 72% 105%

2!13% TG 46% 40Z 131G 18% 34! 171% 23! 613% 124% 43% 40%

xLONITINUIF U BE) Iow

EON U1(8i(p 7yVUtH0I3T MARINE SURFACL LATER PRINT DATE: 11 JUN 1900
ST!ART TIME.: I 36,409 PNI RI )IEROMETEIJROLOST DA TA SAM PLINGGRATE (ALL LHANNELS); 6/Mm-
S),P S AIL: 8 

M
ay 97H (DAY 128) SAN AlGOL AS 101 ANT, CAl DATA AVERAGING PERIOD: 3T M-

LTIMOTITl PM)) ILE 85N11' (111 Mt ER(YNAMTLC IOc.R,, YDUPRTAMF I TRC:A(.(IF UP IGHITE AS A PUNCTION OF THE ABOVE REUPECTIVE MEASiUREMENT ERRORS
WITH THE LowM LII i THE CURRFSPTNIIN. MIAUREMENT LINCERTAINIF INDICATE: IN 1 1:

PLoTX PARAMETFA9
J;AF!) ItY IU P,u-DUN( SCALING PARAMETERS

LRAD.RICHAASUN NL(I(E MOO! NTL(M FLUX FRICTION VEFLOGITO

I , ;S , 411, r Est vblt. ( Nt/1mU) IMet / -c)
-o0.l (0.0 Q 2) AT Gr;,ot - (.62 -0I 1ITE-0UI 3.6m7-0I16E-2

P,,TIYETRI: H(((N HETLHT HU)MfI(T Fl 50X .CA) ING SPEL. HUMTD.
(Metr) M' )XeUI2 (gse 2 K/g
12,)'), 3 99),-On , OF aL16) OST-S (3.00.-0S!

2/L AT CMO ATEA FLUX SCAI iNC POT.TEMP.

9.R7E0 I (2DEC1 oll 392F1 02 1?.OE01
7/L. A! I0 METEIFR",
6 116 11 .02) ! H15AT FLUX ROLJSHNIFS LENGTH

(Watt/MU) 
(Metpr .)

MUNN-OBIUKHOU lENGTH 7.29L 00 ITo tl 1.1 ET04 (bCOE-IS)

-6 216E SKY9 AND SUI AR HEAT FtO(( DRAG; COET AT TI METTERS
(W ,ts/2) (Mete

I.3 CA XI [2! OC.l ( I 3R.) U.Y IMIE-INI

ToTIAL HEAT RUSSEIGT FLUX
(Wit t/M )

I(TTN RAT04 II(

0.083 I) Tl

T,( F(ERINI v tl1 TwLER THE PRO!. ILE ANT RIU! K AE RODYNAMIC TEMP..) D PARARE TER VALUE S AS COMPUTE DUVI ASTEb STANDARD DEVIAT ION FROM EITHER TM!
A FO:)W"~ l I L "'PIT 0 O.1) RT MT ALIA t N NTRTATNT9 081U OR IC)H EVER AhiTO(UTE VALU ISI LARGER). ALL VALUES ARE

ISTTEID Is PERCN D IF CE ANY ARE (t

(.81 ElIT H. Ilk MUM) ATOI M CATI H)AT SNHI Al binY IRAT. TOTAl. HEAT B4WOU FRAICTION SC)L SPEC STEL POT ROUGH DRAG
P8 AT (Pt! AT IOM ((u I I It F L~l (U IX f)I Ut RAIT VELCIT HUIMIDITY TEMP. L ENGT H C(TFF

A46% 445 to% I/% UIS 0% Ill US! S 210 3RG Is% I A

ENDl OF DATA RUMl 357



MARINE SURFACI, AVER IICRGMEIEOALTIOGCAE EXPERIMENT

NAVAL RESEARCH I AI'XNAII(AT
A TMOSPHMERIC PHY SI CS BR ANCH

MARAINE AT M OtLPHRC AEGEFAREN STAT ION
SAN MICOLAS ISlAND, CALIFORNIA

****MICN(1METILRI ((ICAL DATA . o

NUN NUMbER 790508020u PRINT DATE: 11 JUN 1980
START TI IME: 2: , AhPTl APINIG RATE (ALL CHANNELS): 0,/Moo
END TME: -2:7:0 PET DATA AVLIAAGINC, PERIOD: 30 Mon
START DAE ~ 99(A 21NSNFN:IATXRE; 1'.LPPFR LEVEL, 2=t GWER LEVEL

*ANC.LOG CHANAF I RAW DATA (AVFiRACF VDCI:

No OT No.01 No 02 N'O5 N-.04 N-055 N-.06 N..07 N, XX H" .09

VOLT.AFF. A TE.MP.ETRI(C. I TFMPA(INI:C.2 DFA .POtATO SEA FOINT2 WIN EFSI WiY PEED? DA RRS.? 2 R ,AD. W I ND ETA.
6.205 0.001 0.XI 4.08 4.58 5.1691 1690 4.67 W-D0,(103 4.683

No.1 No' I. NoT. 12 .1 o.14 Nol Xo1 NO.17
RUILK AT TEMP AC FREQUE NCY AC VOjL TAGE MANUAL FLAG Z ,RO REF. SFARE A SP'ADE B VOL TRF4' P
3. 951 3 .874 2.534 0.XI 1 01 0. 01 0.5 . El90a .205

o IIGITAL CHANNFL RAW DATA (AVIORACET): ESCARPMENT DATA, FIELD CALIIONRATION AN4D WIND SPEED ESCARPMENoT CORECTTONS:

No. I No,;' UPWIND NINA ((PAINS (AND) DPTI. OF- CAL1w A WIOE4 CAL 6211 C ASEEL
AIR T EMP.I AIR TEMP.? AFICHT/LENGT H PATHA( MMelR_)(V VoiI (VeItol (Voll s CceF. (CoFP e
1411 126963 1421 T2OIS U.157 143 -0.9103 0.5 0LO 0,93T 0.9

" SYSTEM H(USSERFEPIAC PARAMETERS TRANELATEE, INFO EINEER11ING UNITES:
MANUAL FLIAG ERROR C OUNT DATA EIASE Vfi1t.1 0 REFv vn EDI AL .Dl /.R RFF .DE-S ALV>LT I , LUS AC.I, AFTQ.AfI ((0 A~ SM, TATLE AC.FREDLIENCT
(No.os (No.cas (Aosrc (0.). 05V( , o.).OEUG( (Nu..OC2V) (Nu.05v1 (NOTIH,) TVC (o

S ISOII 1153 .87

o ORUFROVED MICRXIME TEOAXIOGICAI PARAMF TIRE (TAN~i UDIND THY A1411S CAL . AND ESCAREMO NT CORRECTIONS) TRANSLATED OATS ENGONEATNr UN1ITS:

AIM TEMP.I AIMS FPEEDI SEA FOILAT1I rTMP.S TNSM] CI A )TA-D DIR PAA.FRFE.I !,KY RAO. ASIAK AlTEM MEANAIR TEMP

(FesosI T~oePNe I U'. (Tlos 111 9-1/3 (Drq.Tro( (olia oI'dtt/*2( (Celos Illo
12.696 9.96 . NO IDATA 304.2 1319.5 1.43f: Xl 13.595 165.1RO9

AIR. TEMP 2 WI1ND.SPEED2 DEW PI,.NTl CEMFO TNUC.?2 TIDE IF-ALE RAR.PREE.,2
(T21_ous (eter /so_:.) (Ce IsK' 1. :R.M-, ,/3) (Meter, MDLI , Mo loh _rI
12,1303 "9.3X AB. N0Dn DAA -0 .49 1 011 .05

0 (70110 ATED MICRUMETF(:ALUEOICAL PARAMETERD:

ACGT 2 O.TM. "VRTM.I V.9(1 TEMP.I AAE.-HUMID. I REI .HUMID. I SPEC.ASM1D.I VAP.PREY.I Y.VAP.PRES.I REF.INDEX I
(,e"rs (COI:S (CIs'u( CosI IRM/o3) (Perc~t (Kq/KOqI (Mo11obarT Toillb~p r L KI o- 2/3)

18.35 12.76 13.1391 ;4.06. .352E-03 7233 6 01E3 109 1466 NODATA

HEIHT V2 PRTM 7 "IA MP.2 I.PG T.TFMP.2 ADS AI(MID.2 RAL HUMID.? 1PEC.ILMID.2 VAF.PREY. Y .VAP.9RED2 REF.INOFX 2
"Trs (Celsous (elsios (CelIu) (N

5
/o 3T Pecet (RN/RN'j (MIllobarI (M.1111,ar) (R.o .M-2/3)

920 P.893 3.9 14DM? H.45E-3 7IS.41 6 .AEDE-O3 1 111 1 4.744 ti *DATA

oCONTINUED AELOW

PRINT DATE: It JUN 190
RNNUMEFR: ?9X505O251 MARINE GIJAFACI I AYER DATA SAMP LINRG RA TE (,ALL CHANNFI.S(: E/Mio

START TIME,: 2: 7: 0 PECT HA L MT CROME TCOROLOGSC DATA AVERAGING PERIOD5: 30t Moo
STAR T DATIF: 3 M.ap 1979 (DAY 1/01 SAN NICOLAS I 1 1AND, CAL ASOMENItATURE: I 'S1P PER LEVEL, T=LUWER L EVEL

oPROFILE CALCULATIONS BASED ON AROSE ORDERUEFD AND CALCULATEY VAT OEY (R4USIAGER,1973(

FELUX PARAMETERS PROF ILE SLOIPES
STABIL ITY I(Y=UP,-=DOWNT SCALING PARAMETERS PARTIAL DERIVATIVED lo-INCA.WITH HEIGHT)

CRAD.AICHARDSON NUMBER PUM,R TUM FELIX FRICTION VELOCITY GENERAL FOAM:DN/DZ= GENERAL FORM: 'N'SLOPE.

(O.'Stoble, -Uost,1ot -t /o21 (Me tor s/seo I (NI-N2TI /(LTTI2T/72( I. t(L ZI -PDI)-oL nZZ-PUI 11/

0.015 AT GCM ..56E-I 3.S66E-SI (ZL,0211/21 ERI-142I

GEOMETRIC MFAN HEIGHT HOMIDKI FLUX SCALING SPEC.HUAD. NzWTNS SPEED (M/-ec 1!WIRD.EPEED (MieI~r MH (10I /2 (N /Meo q2 1R/g 2HIHT Iters)l ZHEISHT (M I VrA-i
12.99 2.8 E _05 -6.521 E-1 DA/Si' 6 .4 3E -2 PYI' PS

WY S LOPE' I.1EO
7/L AT CON EAT HEAT ELLISg/g .2 0/g-0. 2Y IN att /er2I SCALING)POT. TEMP. N=YPEC.NUMIDITY NR/Q MSP EC.HIUMID ITI (KQNq

7,0NE 01 (NRlioinI 2'HEISHT ""eer) ZoNEDYMI VM ri A.,,
Z/L AT IL METERS - I .346E-02 DY/DZ' -S.M92E-16 PSI-PSI?
-0. 15 !;E". HEAT Il 1 0 SN E LOPE' -R29E 03

ZIL AT 21 5.MD5E I0 ROUGHNESS LENGTH N'POT.TEMP.(KIjeloo NPO TTEMP .IR .Ioro
0X.T.oTT (MeterI H.EIGHT (~tes IEIH NT t VRIAxis

SNY AND SOLAR NEAT FLUX I1.496E-04 DAT/DZ' _I .84F-03 PSI P S I'
2/6 AT 22 IRA Tts/eO( PINK Sl OPE- - 4.I0UE 01
-V. 014 I .43E TI

DRAG GOEF. AT 10 METERS A'LNTE MP.ST7RUC. (RiM-2/3l
MIIN-URUAHI(V LfNGTH TOTAL HEAT ITUDEET FLUX IIDcortsooleqsl Z;HEIGHT (M) Aiert Rio.

itol IWatts/mPI 15;FStPIRM
6.E3AE 02 9.07E TI CT2 SLOPE-ND DATA

PIl At Z!: .09246t ROWER RATIO

P22AT 71 O 01576 0.004
PSI?2 AT 2. SIO2P9H19

w GENERAL CONSTANTS. MISCELLANEOUS

VON RARMAR GRAVITATION PROFILE PRYPTIIE RUIN BOLO
C;ONSTANT ACCEI ERATIUN TON PRANDTL TULR.'SCNHMIDT DIN HEAT MOISTULRE AIR RENSITY
(No nitsI IAM/sec 2 1 NUMBRER NI(MRENR TRARTIECCIFF. TRANSEGCOSEF T~iK/mAI

0..7959 0.74 0 .74 O.9?E-03 tES 1.3223 263

* GERERAL, MOT l: AIR SPECIFIC HEAT
Ac...reo . o~to eyeee fo 1esr~o of Profile Slop. aod/or Partial Dtriootooc OITE"i-/Rq N.I.I
ro~ocunoc ted b..y on ervtoo of1.414.1E 1,1

SHI-DAS' 0/- .IRRE-3 RQ/R9. WATER LAIHMEAT VAI.
I ITol /R I1'19
5.9016E AS5

. CONTINUED ON RIOT PRIOR 358



Ruh NUMBER: 7915090211 MARINE SUR FACE LAYER PRINT DATE: IJU (P'"l
STARTI TINE; 2: 7: 0 PSI NN L MIC ROMETELSSILODT DAT A SAMPLING RATE 'ALL (.HANNftb:. 1,/M-'
START DATE: 8 May 1979 (DAY 128) SAN NICOLAS ISLAND, CAL DATA AVERAG ING PE RIOD 3D Mit

ESTIMATED MICRONETEOROLOGICAL PARAMETERS AT TEN METERS:

AIR sTEMP. WIND SPEED DEW POINT TEMPISTRUC. BAR PRE:.) bUll ST TEMP AIR-WT TEMP POT-ST TEMP VlIE-T TEMP V PUT-ST TEMP
TeouT te/cI ICRISousI LKe1.oM-2/31 LMoill~r I elos (Rjon (KI-I l~lIn ("I".)12.790 .45 8.5 NODT 819 3.59 -. 5 -D77 D1AS I4416

-EIGHT MOT.TEMP. VINTEMP. V.POT.TENP. ABS.TUMID. RELMHUMID SPEC HUMII YAP PFT. SOAP PREY. REF INDEX
iMetertl (Celsius ICelsous (Celsus)p (Rq /n3T' I(re) g/xqlm (M I b~.) (MoluI rs (Ee M-/311.1 1 R88 13.983 14.081 8.416E-03 75P.e41 6.NbTF-03 IllS?7 14.7311 NgO DATA

* U) K AERODYNAMIC CALCUL AT IONS BASED ON ABOVE ESTIMATED VALUES AT TEN ME TERS IFRIEHE ET AL 1978).

I NFERRED PLUS PARAMFYFRY INFERRED INFERRE D MEAN 'TMTI CAL

STABILITY (.UP,--DOWN) SCALING PARAMETERS VElLOCITY COVARIANCE MISCELLANEOUS

GRAD.RICHARDSON HUMBER MOMFN4TUM FLUX FRICTION VELOCITY WITH LONG. VELOCITY AIR DENSITY
IYSt~l,-~nta~e (Nt/.2L Iltr/sec) IMetr1- 212 (Kg/nil)

-0.031 AT GMH -1.37E-01 3.347E-II -I .120E-OI I1.2 ;6 6

GE OMETRIC MEAN HEIGHT HUMIDITY FLUX SCALING SPEC.HUMIS. WITH AbS. HUMIDITY AIR SPECIFIC NEAT
(Meter) GMH.LZI*2T1/2 LKg/sec .2) LKg/EgI (Me -R/ . 3) (I _,1/Eg K. 1.)
12.99 4.1SE-I5 -1.012L-04 4 15SE-E 2.414HYE U2

Z/L AT GMH LAT.HEAT FLUX SCALING POT.TEMP. WITH POT.TEMPERATURE WATER LAT.HEAT YAP.
-0.139 (Wa ti/*S (Reb"Iut) (Meter KEPI/sec) LITcaI ./Eg)

IIE 02 -2.431E-02 R.149E-03 ti.9XE US, T
ilL AT 10 METEAS
-0.1031 TEN.HEAT FLUX ROUGHNES LENGTH YAP FRES.AT ST LEVEL

LW tts/r,2) (Meer) (NIlIII ~r)
MONIN-ORUEHOV LENGTH I.0lE 01 1.195E-04 15.545

-3.358E 0I? SY AND SOLAR HEAT FLUX DRAG COEF.AT 10 METERS ABS.NUMTD.AT WT LEVEL
IRat tts/ m2)11 X~~tot s (K/"3)
1.43E 01 1.254E-03 LI.17SETT2

TOTAL HEAT BIDGET FLITS EARPRES.AT AT LEVEL
W.. tts/n2) (Mo llbar I
ISTE 02 10612.1 6

BOSEN RATIO
Ito unit.)
0. 098

MEASUREMENT ERROR ANALYTSTS OF PAR AMETERS LISTED IN PERCENT MEAN ERROR AS COMPUTED FROM CONSTITUENT MEASURETENT ACCURACISTO 0O R RFL ERO AUES AN BOO ROW AR E MULE AE RODYNMAMIC ERROR VALUES. ALL VALUES ARE APPROSIMATET ADu ARE tr"

GRAD.RICH. ilL MOMENTUM LAT 'TEAT SEN.HEAT SK Y RAD. TOTAL HEAT ROSEN FRICTION SCL.SPEC SCL.FOT. ROUGH. DRAG
NO.ATI GMH AT ION PLUS F UST FLUX FLUX PLUSX RATIO VELOC IIY HUMIDITY TEMP. LENGTH CUFEF.

142% 142% 110% 163% 111% 10% 126% 274X 55% 108% 56% 75% 110%

F201% 211% 46% 40Z 129% 10% 34% 169% 23% 63% 152X 43% 40%

*CONTINUES BELOW

RUN NUMBER 7905080200 MARINE SUR FACE LATER PRINT DATE: 11 TUN 1980

START TIME. 2:M7: 0 PXT NRL MICRONETEOROLIOT DATA S AMP LINGRATE (ALLCHANNELS): h/Mit
START DATE: A va 19 79 (DAY 128) SAN NICOLAS ISLAND, CAL DATA AVERAG ING PERIOD: 31 Mis

*COMPOSITE PROFILE AND BUILK AFROTNAMIC DERIVED PARANETTER VALUE WEIGHTED AS A FUNCTION OF THE AMOVE RESPECTIVE MEASUREMENT ERRORS
WITH THE LOWER LIMIT OF THE CORRESPONDING MEASUREMENT UNCERTAINTY INDICATED IN 1 I:

PLUS PARAMETERS
STAIIITT T.=UP, --DOTWN) SCALING PARAMETERS

GRAD.RSCHRRDSON NUMBER MOME NTUM FLUX FRICTION VELOCITT
L-Slotble,-oUnstableLI (Nt /M2) .......s/ S."-1a.022 to1.021 AT OMH -I143E-01 16SQF-ISI 3.412E7-0I IbIE-Ill

GEOMETRIC MEAN HEIGHT HUMIDITY FLUX0 SCALING SPE-CHUMID.
(Meter) ON=121R22)I/2 KgT/se .2) Lg/RgL12.99 3.90F1-IS IRSE-Ibi -Al.79TE-15 [17-051

ilL AT 0MM LAT *HEAT FLUX SCALING POT.TEMP.
-0. 02R 108,121 (Wa.ttslnM2) (KReb1ut)

9.63E 01 I2.SE-011 _I,.640E-02 12.RE-121
ZlL AT 10 METERS
-0. a21 C0.021 SEN.HEAT FLUX ROUGHNESS LENGTH

(Watt s/ m2) (Tes
MON IN-OBUSHOV LENGTH 7.R7E RU 13.0f-001 l.315E-14 (fI6.O-S5(
(Mters
-4.124E IS1 SRY AND SOLAR HEAT FLUX DRAG COFF.AT 10 METERS

Na~tts /e2) (M.et 0, .
i .43E 0I (2.0EVAI I 1.33iE 03 ,14SFT -S4I

TOTAL HEAT BULDGET FLUX

I .19E 02 IlCE+Ql I

FIREN RATIO

0.093 10.081

*DIFFERENCE BETWEEN THE PROFILE END BOLE AERODYNAMIC DERIVES PARAMETER VALUES AS COMPULTED VIA Tt STANDARD DEVIATION PEON EITHER TH)
AFOVE WEIGHTED COMPOSIfTE VALULE OR NEASUEFMFNT (NCERTASNTf VALISE (WHICH E.VER ABSOL UTC VALUE IS LARGER). ALL VALLUES RE
LISTED IN PERCEMI DIFFEIRENCEF AND ARF E r"

GRAD.RICH. Ill. MOMENTUM LATHEAT SENHEAT SRY RAD. TOTAL HEAT BTOWEN FRICTION SGL.SPEC SCI POT RUGIH. DRAG
NO AT 0MMI AT ION FLUX FLUX Lu FLUX FLU XLI RATIO VELOCITY HUMIDITY ItEMP I ENITH r IFIE

372 352 72 20% 261 ex ta 19 91% 31 21% 31% 171% I/

END OP DATA 9(39 359



MARINE SURFACE LAYER MICROMETEOROLOGICAL EXPERIMENT

NAVAL RESEARCH LABORATORY
AIMOSPHERIC PHYSICS BRANCH

MARINE AIMOSPHFRIC RESEARCH STATION
SAN NICOLAS ISLAND, CA ILFORNIA

* . . * MICRUMEIFUROIOGICAL DATA . . *

HUN NUMBEO: 7VBSVO(23Y PRINT DATF: It JUN 1980
AR l eIE: 2:37:0 PU DAIA SAMPLING RATE (ALL CHANNELS): 6/Mon

FrOL TIIO': 1: 7:30 1 LI DATA AVERAGING PERIOD: 30 Min
S IAR] DATE: S My 1979 (DAY 1;'13) NOMENCIATURE (=UPPER LEVEL, 2'LOWER LEVEL

AN,,' OG CHOIAN)) RAW DATA (AVERAGE VC)

No.0,) No. 4' No . N-.03 No.04 No.05 No.06 No.07 N. No.19

VRI P .FF.A )10P.VTISUL.I IFMP,!TRUC,2 DEW POINTI DEW POINI2 WIND SPFIEDI WIND SPEED2 BARPRES.2 SKY MAD. WIND in.
o 1 '1 0..T 0 .011 4 . O 4 .953 4 . 543 4. 424 4.667 -0 .103 4 .665

N:,. VT Loll NO. 12 No. 13 No. 14 No.15 No. 16 NO.17
I-LL WI IT - AIFo E F EQUI NCY AC VOL lAGE MANUAL F1 AG ZERO REF, SPARE A SPARE B VOLT REF. B
39,2 LU'3.7, 2.54 0.0O1 0.901 O 1 0.001 6.205

0 DILIIAL CHANINLL RAW DATA (AVERAGE); ESCARPMENT DATA, FIELD CAI IBRATION AND WIND SPEED ESCARPMENT CORRECTIONS:

No.2 UPWIND NEAR PWIND I ANID DPIEAL DP;'t CAL WIBFCAL WSIEC RS2EC
,',9 IL, .1 AIA IEMP.? HEIGHI/LENGTH PATH(Mete) (Volts) (VoIs) (Volts) (Coef V (Coeff.)
i4l; I .i.'6.,3 1421 1 76CR 0,t57 13r -0.0 -0. 05) 0.0 0.993 0,95 9

o CLILM HO0));LIFFPIN; PARAMLTERS TRANSLATED INTO ENGINEERING UNITs:

YM.UA F I 0 0RRR 1)01NI DATA FA:. VOLT ,REF.'DTV VOLT REF .DFV 7FRU REF .D[V AC 0VT ELIX AC FRFQ FLUX AC VOLTAGE AC FREQUENCY
so.c(ar-.) iNoscans) (Nos can,)) AINo.0,05V) B(Nc .0OSV) (No. .(00, (No.SV) (No.)IH) (VAC) (EE
u 0 I 0 0 0 O 0 115.3 59.88

O- VWVEf1 VICKUMEI.OR UCICAI PARAMETERS (INCLUDING THE ABOVE CAI . AND ESCARPMENT CORRECTIONS) TRANSLATED INTO ENGINEERING UNITS:

AIo (P1 WI ) 10PETlI DEW POINTI TERP,STRUC.I WIND DIR, BARPRES.I SKY RAD. DO)K T TEMP MEAN AIR TEMP
((lesiocC (Me(eK/ec) eEelU,) El, oM-2/3) (De. qTrse) (Mllobar) RWbtt/t) (Celsoos) .. elon)

7.100 :,l 8.03 NO] DATA 303.6 1o09.82 I.43E 0I 13.506 .1. R77

ATA IEMP, WIND SPEED IEW POINT2 TENP.STRUC.2 tIDE TABLE BAR.PRES.2
I I", ( .el er /,' ) (Gelsl 'px 7 ) e, /3) (Meter MSL) (Millioar,
IL., 70 S4 S.90 NO DATA -0.41 110.92

oLAi Cl AIFD ICRI2lLTETROLOGICAL PARAMETERS:

HtIHT ZI POT.TIM.1 VIR.TEP.I V,.POT.TEMP.I AS.HUNID.I REL.HUMID.I SPEC.HUMID.I VAP.PRES.I S.VAP.PRES.I REFINDEX I
,te t.-;s ) (Ceios) ICelsiosl (Gelsousl (K /'3l (Percet) (Kq/RqI lozllbar) (Rol oBarT K 1.oM-2/3)

.35 ... 43 13.079 14.058 S.571E-D3 77.47 6.993F-03 11.305 14.593 NO DATA

Ho Lul I22 PI.TE.MP 2 VIRIFIP,? V,POTTSfP.2 A05.HUMID.2 RELHVRID.2 _ PEC.HUMID.2 VAPPRES,? S.VAP,PRES.2 REF.INDEX 2
Meters) Celsos (Celsios) (Celsoon) (Kq/n3) (Perceot) (Kg/Kq) (Millobar) (Molbinar) (KeI. oM-2/3
.) I12.,0 13.991 14.01 S.614E-13 77. 7 7.0 "3E-03 11.367 14.711 NO DATA

o COTNI 10000v BE' I(O

PRINT DATE: 11 JUN 1IT
RITN NUMSER: 79050S0230 MARINE SURFACE I AYER DATA SAMPLING RATE (ALL EHANNELS): 6/Min
STAT TIM) . 2:37:20 PST NRL MICROMETFOROLOGY DATA AVERAGING PERIOD: 30 Min
,TARI VAIL: 0 May 1?79 (DAY 1P) SAN NICOLAS ISLAND, CAL NOMENCIAIURE: I=UPPER LEVEL, 2=Ll)WER LEVEL

o Pk(, IL 7 ('AICLIIATIUNs BASED ON ABOVE OBSERVED AND CALCULATED VALUES (BUSINGFR,1973);

FLUX PARAMETERS PROFILE SLOPES
VTAPI IT (+=UP,- =DOWN) SCAL.ING PARAMETERS PARTIAL DERIVATIVES (ToINCR.WITH HEIGHT)

T.RAD.RILHARDUlN NLIMIFR MOFNTUM FLUX FRICTION VELOCITY GENERAL FORM:DN/DZ. GENERAL FORM: 'N'SLOPE
Io-StI ,--I;nota"I') (Nt/2) TEe rs/seT ITNI-N2) ]/[In nZ1/717 (LnZI-PI)-(LnZ2-PSI)/
(.029 AT CMO -8.99F-02 2.7 0E-I IZIZ2 )I/12 (NI-N2

);o11TRIC. M AN H IIT HUMISITY FI) IIX SCALING UPEC.HUM0. NRIND SPEED (M/sec) NRWIND SPFED (M/secl
(Meter) INH=(Z oII/2 (Ko/ser n2) dKg/Kq) ZMEEICHT (MetersI Z-HEIGNT (M) Vert.As

. 99 ;2,3E-VS -6.715E-S5 ORS/DZ 4.66E-02 PSI PII
WS SLOPE

=  

1.401 IX

/L AI GMH LAT.HEAT FLUXS

IT .. (Walts/
-
.

)  
SCALING POT. TEMP. NsSPEC.HUMIDITY (q/KE N.SPEC.HUMIDITY (Eg/Kg)

.S 51 Ol (Keloon) .HEIGHT (Meters) ZHFIGT (M) Vert.Ais
//L AT Ib ro (LPS 1.4ITOE-02 DSH/DZ. -8.92E-06 PSI=PS '
0.12S SENHEAT FI HI SN SLOPE -R.ISE 03

(Rat s/2)
//L AT ZI 4.74E 00 ROUGHNESS LENGTH N.POT.TEMP.(Kelvin) N-POT.TEMP.(Kelin)
-4, (Meters) Z HEIGHT (Meters) Z'HEIGHT (M) Vert.Aot.

SKY AND SOLAR HEAT FLUX 5.4S5F-I DPT/DZ
= 

-1.87E-03 PSI-PSI2
7 1t AR 2 W a tts /n 

"
l P I K V O OP E 

=  
-3 .R E 0 1

0.026 I. 43E Ol
DRAG COEF. AT 10 METERS N-LnTEMPSTRUC,(KIM-2/3)

MTNIN-SPOHOV LENGIH IOTAI HPAT BUDGET FLUX ED-tensionless. Z=HEIGHT (Ml VRrt.At*
'Metersl )Wa ts/e21 1.1fil- 0.0i PSI=NONE
3fl36E 03 7.42E O Ct? SLOPE-NO DATA

PFIl AT ZI, 0.159912 BOWEN RATIO
PS I AT /71 0. 87546 (no unitt
PSI? AT lo 0,100390 0.086
PS2I AT 12. 0.053977

EAFAL CONSTANTS: MISCELLANEOUS

VJN KARMAN GRAVITATION PROFILE PROFTI E RU) R DULK
CONSTANI ACCFI ERATION TUR.PRANDTL I VR.HCIDT SEN HEAI MOISTURE AIR DENSITY
(No 2)ts I (TM/' en 31 NIMEFR NUMBER TRANL;F.CUIFF. TRANSF.OE . (Kq/.A)
IT.4 9.7959 0, 74 0.74 0.92E-03 I.3?E-03 E.2262

o GENERAL ROTI,: AIR SPECIFIC HEAT
Anoriop lmitatoon cneded for oes.renent oP Profile Slope and/or Partial Derivatoo. IITCa./Rq K 1.)
ECottp,,tatoten eoonotd b n ossertion of: 2.4151F 02

SHI S H?- /- 0OF-. Eq/Kq. WATER LAT.HEAT VAP.

IIIe al / q
5.9112E D5

o COOT INUED ON N,) , PAGE1 360



RUN NUMBER: 79TOM8U230 MARINE SURFACE LAYER PRINT DATE: 11 JUN 1980
START T1ME: 2:37:20 PST NRL MICROMETEUROLOGY DATA SAMPLING HATE (ALL CHANNELS): b/Mit
SrART DATE: R May 1979 (DAY 128) SAN NICOLAS ISLAND, CAL DATA AVERAGING PERIOD: 30 Min

* ESTIMATED MILRUMETEUROLOGICAL PARAMETERS AT TE-N METERS;

AIR TEAP, WIND SPEED DEW POINT TEMP STRUC. BAR.PRES. BULK WT TEMP AIR-WT 1EMP POT-WI TEMP VIR-WI TEMP VSPOT-WT FEMP
(Celsius) (0eter/ecT (Cel.siusI (KeI.iM-2/3) (Millibar) (Celsius) (Kelvin) (Kelvin) (Kelvin) (Kelvin)
12.757 8.39 8.89 NO DATA 1010,92 23,586 -0,829 -0.731 0.391 0.489

HEIHT POTTEMP. VIR.TEMP. V.POT.TEMP. ARS.HUMID. REL.UMID. SPEC.HUMID, VAPPRES S.VAP.PRES REF.1NDEX
(Meters) (Celsius) (Celsius) (CeinsI (Kg/nA) (Percent) (Kg/Kg) (MIlbibdrsa (Millibars) (Ke(I.M-2/3)
10.30 12.855 13.977 14.075 8.65OE-13 77.29 7.020E-03 (1.360 14.697 NO DATA

SRU)lK AERODYNAMIC CALCULATIONS BASED ON ABOVE ESTIMATED VALUES AT TEN METERS (FRIEHE ET AL,1978:

INFERRED FLUX PARAMETERS INFERRED INFERRED MEAN VERTICAL
STABILITY (UP,-DOWN) SCALING PARAMETERS VELOCITY COVARIANCE MISCELLANEOUS

GRADRICHARDSON NUMBER MOMENTUM FLUX FRICTION VELOCITY WITH LONG. VELOCITY AIR DENSITY
(t Stable-=Unstable) (Nt/N2) (Meters/secT (Neter2/sec2) (Kg/3)
-0.046 AT GMH -1.02E-01 2.SME-Sl -8.33SE-02 1.2264

GEOMETRIC MEAN HEIGHT HUMIDITY FLUX SCALING SPEC.HUMID. WITH ABS. HUMIDITY AIR SPECIFIC HEAT
(Metler) GMH-(21ZZ2)/2 (Kg/sec .2) (Kg/Kg) (Meter Kg/sec i3) (ITcal/Kg Ke1.)
12.99 3.47E-05 -9.788E-05 3.466E-05 2.4152E 02

Z/L AT G0H LAT.HEAT FLUX SCALING POT.TEMP. WITH POTTEMPERATURE WATER LAT.HEAT VAP.
-0.057 (Watts/n ) (Kelin) (Meter Kel./sec) (ITcal./Kg)

9.56E 01 -2.647E-02 7.643E-03 D.90ISE 05
Z/L AT 1 METERS
-0.044 GINHEAT FLUX ROUGHNESS LENGTH VAP.PRES.A WT LEVEL

(Wa tts/.2) (Meters) (Rllibar.
MONIN-OBUKHOV LENGTH 9.43E S0 6.91E-05 15.533

-2.299E 57 SKY AND SOLAR HEAT FLUX DRAG COEF.AT 10 METERS ABS.HUMID.AT WT LEVEL
(Rat ts/e2) (DImensionless) (Kg/M3)
I.43E #I I.I84E-03 I.274E-02

TOTAL HEAT BUDGET FLUX BARPRES.AT WT LEVEL
(Watts/n2) (Millibar)
1.U9E 02 1112.01

BOWEN RATIO
(no unit.i
0.111

MEASUREMENT ERROR ANALYSIS OF PARAMFTERS LISTED IN PERCENT MEAN ERROR AS COMPUTED FROM CONSTITUENT MEASUREMENT ACCURACIES.
TOP ROW ARE PROFILE FRROR VALUES AND BOTTOM ROW ARE BUIK AERODYNAMIC ERROR VALUES. ALL VALUES ARE APPROXIMATE AND ARE 'sur-"

GRAD.RICH. ZIL MOMENTUM LAT.HEAT SENHEAT SKY RAD. TOTAL HEAT BOWEN FRICTION SCL.SPEC SCL.POT. ROUGH. DRAG
NOAT GMM AT 1O FLUX FLUX FLUX FLUX FLUX RATIO VELOCITY HUMIDITY TEMP. LENGIH COEF.

162X 162% 134% 176% 124% 10% 131% 300% 67% 110% 57% 07% 134%

198Z 198% 46% 41% 126% 10% 34% 167% 23% 64% 149% 43% 40%

C CONTINUED BELOW

RUN NUMBER: 790500230 MARINE SURFACE LAYER PRINT DATE: 11 JUN 198e
START TIME: 2:37:20 PST NRL MICROMETEOROLOGY DATA SAMPLING RATE (ALL CHANNELS): 6/Min
START DATE: 8 May 0979 (DAY 128) SAN NICOLAS ISLAND, CAt DATA AVERAGING PERIOD: 30 Min

COMPOSITE PROFILE ANO R AERODYNAMIC DFRIVED PARAMETFR VALUE WEIGHTED AS A FUNCTION OF THE ABOVE RESPECTIVE MEASUREMENT ERRORS
WITH THE LOWER LIMIT GF THE CORRESPONDING MEASUREMENT UNCERTAINTY INDICATED IN 1 1:

FLUX PARAMETFRS
STABIIITY (+=UP,-=DOWN) SCALING PARAMETERS

GRAD.RICHARDSON NUMBER MOMFNTUM FLUX FRICTION VELOCITY
I=Stable, -Unstable) (Nt/n2 ' (Meter'/sec)
-0.037 0.021 AT CMH -9.91E-02 16.0E-021 2.84?E-01 16.OE-021

GEOMETRIC MEAN HEIGHT HUMIDITY FLUX SCALING SPEC.HUMID.
(Meter) CMH'(*Z2)I/2 (Kg/set m2) (Kg/Kq)
12.99 3.2TE-I5 SB.OE-06] -1.657E-05 [3.E-05(

Z/L AT GMH LAT.HEAT FLUX SCALING POT.TEMP.
-0.046 20.021 (Watts/n2) (Kelin)

7.99E I1 IPSE+011 -1.723K-0 12.0E-12]
Z/L AT 10 METERS
-0.035 10.021 SEN.HEAT FLUX ROUGHNESS LENGTH

(Wats/n2) (Meters)
MONIN-OBURHOV LENGTH 7.0DF 0 13.0E 001 6.485E-05 16.OE-053
(M etrs)
-2.847E 02 SKY AND SOLAR HFAT FLUX DRAG CFF.AT 10 MFTERS

(Watts/m2) (Meters)
1.43 01 12.0E.01 1.18))--)3 [4.0E-U4T

TOTAL 14FAT BUDGET FLUX
(Wtts/n?)
1.OPE 02 23.RE+011

BOWEN RATIO
T(to units)

0.1.2 15.58]

e DTfFERENCF BETWEEN THE PROFILE AND BUEK AFRODYNAMIC DERIVED PARAMETER VALUES AS COMPUTED VIA THE STANDARD DEVIATION FROM EITHER THi
ABOVE WEICHTED IOMPOSITF VALUE OR MFASIRFMFNT UNCFRTAINTY VALUE (WHICH EVER ABSOLUIE VALUE IS (ARGFR). ALL VALUES ARE
I ISTED IN PERCEFNT DIFFFRENCF AND ARF ".ar-':

GRAD.RICH. 7/t MOMENTUM LAT.MFAT SIN.HAT SKY RAD. TOTAL HrAT BOWEN FRICTION SCL.SPEC SCL.POT. ROUGH. DRAG
NO.AT GMH AT 2DM FlUX FLUX FLUX ELUX FLUX RATIO VE(.OCITY HUMIDITY TEMP. LENGTH ILEF.

231 22% 7% 23% 33% 0% 20% 13% 45 28% 34% 12% T%

E N.D OF DATA RUM 36]



MARINE SURFACE LATER MICRUMETEORSODOICAL EXPERIMENT

NAV AL Rfi EARtH LAISRATORY
ATMSSP))EIIC PH)SICS BRANCH

MARINE AT M ASP HTRIC REf-';ART;H STATION
SAN NICOLAS 1SL AND, CA)LIFORNIA

0 MICRONETEOROT.OGICAL DATA * - ,o

RUN NUMBER: 79050803CI PRINT DATE : It JUN 1981
ST ART TINE: 3: 7:40 PVCf DATA S AMPLING RATE (ALL CHANNFlS): 1,/Mo,
ENS TIME: 3:37:40 PSI D ATA A VEEAUING PERIOD: 30 Min
START DATE: 8 May 1979 (DAT 1?:3) NOMLNCEATURF: I=UIPER LEVE., - LOWER I EVEL

*ANALOG CHANNEL RAW DATA TAVENNOF VSC):

Z. 0 Ro"I N.,02 No.03 No.04 Not0 N.oS6 No.07 No.0 No.09

VOT.EFA EEP.VTUCI TFPSNC2DRP)1 DEIW P01N12 WIN ((ED IN SPEED? DAR.PNES.2 SET RAD WINDDR
6.205 0.000 O.111 4 .880 4 ,948 4.484 4.378 4.659 -1. 1 3 4.657

No.13 No.11 N..12 No. TX N-.14 N,.1 X NM.16 N0.17
ITULK UT TEMP NC EAEQU~tTT2V AC VOL TAGE MANUAL FLAG ZER I EEI. SPARE A S"ADE B. VIOLT.REF .

3 .9.i 3.0H73 2.:3Z (0.3001 u .301 0 .3 9 f 5. 9 01 6.2015

*DIGITAL CHANNEL RAW DATA TAVERATFO: ESCARPMENT DATA, FIELD CAI.IDRATISN AND WIRD SPEED ESCARPMENT " CURETT IIUNS:
N.1 No. UPWIND NEAR, UpWI ND T ANS) 1,PTIf7AL DP7FCI:AL WITEETAL WS1CC W48C

AR TEMP. AIRTM. HfIGHT'/ENGT PATHTMeeT (Volts (Vlts (Vol ts)I (CoGe fE (C!FR.)
1411 1267409 1421 172 0'145 13_2 -SjI -0,08 0.9003 3.9 9 3 .94

oSTITEM HUIUSETTEEPINT PARANETERS TRANSLATED INTO EOCINFPRTNG UNITS:

MANUAL F IATG ERRTJR COUNT DATA RtA,,F SIlTu OFF.SF2 ),L:LT.5FF..0EV ZERO REF. DLV AL VULl FLUX AC FRES. FLUIX A C V Di-ALE AC EPEoUENCY
TN-oeano') oNo Scans..)INC. sr aonoS A(No .L.G5VT b (No,.I.IIS'VI )No.,OE2V) INo.)SVT (NoT)IHoT (VAT) (Ho)

00 18so 0 0 5 0 0 115-3 t98

oOBSERVED MICROIMFTEURUi(UTICA) PARAMETERS (TOCUT UING THE ABOVE CAT.. AND ESCARPMENT CORRECTIONS) TRANSLAT(O INTO ENGINEERING UNITS:

AIR TEMPI WIND SLIEEDI DEW P01011 TEAP.TSI WIND DIR. DIAR.FRLS. I LPRAD. RIOT I UT TEMP MEAN AIR TEMP
Ilos TMeter/Se (Celso I- )Ke 3 oM-2/3 (DMTEC M, Iliba) LW 'tt/ot7I Trelssl Ikeloo. I12.6,75 8SO 8 .0"3 ND DATA 393.3 1309.69 1.43E SI 13.587 2865.66

AIR TEM.2 WIND SPEED? DEW POINT? TFrP.STRUC.7 TIDE TATOLE DAM.PRES,2

(CelISo.o (i T~etIr/ser (CelsoosT (Ioeio,-"13) ( Meter MSLT TMillohar)
12.776 8 .26 8.87 NO DATA -1.12 10 0.78

oCALEUI ATED MICRONETETJROLDUTCAL PARAMETERS:

HEIGHT, 21 PUT.TEMP.1 VIR.TEMP.I V.POT.TEMP.I ARS.HUMID.I RET.HUtIID.I SPEC.H)THID.I VAP.PRES.1 S.VAP .RL.1 REF.IN.DEX I
IMeteoT TCel!ojooT IeSoO% (CesIs gRO/.3)0 (Per enoti lKg/EqI (Mol1obat) IMolo2ar) IRCO.M-23
1 8.35 1 2.85t 1 3.891 1 4.170 8.57 1-E- 77.43 6.994E-03 11.306 14.602 NO DATA

NEIGHT, 12 POT.TEMP.2 ILK TELiP.2I V.PDT.TEMP.2? AD.F:UMTD.21 RFL. HUMlI D .2 S;PEC HUMID.2 VNP.PRETS.2 S.VAP.RS2RFNE
(Meters) TCelVSt (Cetsus (CCIOS TO/it

3
) )E,-eot "Rq/Rq IMIIDr TQolo.) TKeI.o.M-2/3)

9 .20 17.866 13.995 14.085 8.595E-03 77.TR 7190E-33 1 1.342 14.715 NO DATA

* 0 CONTINUED BETLOR

PRINT DATE: 1 IRU 1980
NUN NUMDPFR: 793518380 MARINE SU)RFACE LATER DAT A SAoELIING NATE TALL CHANNELS): 5/Mto
STAR TTMF; 3: 7:40 PST NR MICR ONETEFOR OL OG DATA A VERAGING PERIOD: 30 Moo

START DATE: 8 Ray 1979 (DAT 128) SAN NICOLAS TSLAND, CAT. NOMENCT ATIONE: IOPE LEVEL., 2' OE LEVEL

o PROFILE CAT CTTIATIONS BASED ON AROVE OBSERVED AND CAL CULATED VATUES TB-USINGER,1973T;

FLITS P TAMETFX(?" PROFIL E SL UPES
STAll) ITO -UTP,-DOWNT SCALING PARAMETERS PARTIAL DERIVATIVES (+=INMCA.WITH HEIGHT)

GRAD.RICHARDSON NUMBERP MOAFNTOR FLUX FRICTION VCIOGITV GENERAL FORM:DN/DZ= GENERAL FORM: N'SLOPE=

I-t a hle,- UTstaDbleT (NI/oil) (M-e er/ -) I INI-N2TI1/[in IZI/2). IILonZI- PSIPI(LonZDPSI)1/
-0.023 AT OMH -7.58f-0 2.486F- TZIZ2T1/1 INI-NI

OLEUMETRIC MEAN HEIGHT HULITITY FLUX SCALING 'PEC.HURD. N R1ND SPEED TM/ser) 8-WINDSPE ED TM/SecT
(Mter) GMHIZIoZ2TT/2 T/se t )(1/) ZNEIGHT T(teM ZSHEIGHT IN) Vet.AotSs
12.99 2. 0 E- 05 -6. 63SF -Of, DWS/DZ 4,31E-02 PSI PSTI

US SLOP= T.6lE 00
7/L AT 5MM LAT HEAT PLUS
0. a30 T Wa 1tS/t.2) STALING POT. TEMP. N=SPECHUMIDITY TKg/KgT N=SPEC.HUMIDITY T19/Rq)

5S 0OED)1 K I 'Ino) Z'zHETGHT (Meter) 2-HCISNT (M) Vert.Aois
Z/L AT 10 MPTERS 9. 739E-03 DOR/DZ- -8.92-l6 PSI-PSI?
-0.023 ESINM-HEAT FT IIX SN S LOP E- -8.14E 03

(Wo t,/tilT
Z/L AT Z1 3.O0E TO R OUGHNESS LENGTH N-POT.T EMP.T(eloioT NvPOT.TEMP.0KIeloo t'
-S. 8-T Tte rST 2-ZHEI GHT Meters.) 2-HEIGHT (MT Vetto

SRY AND TOLAR HEAT FLUX 3.937E-05 DPT/DZ-1 _I31E-13 PSI PSI12
71L AT 22 1)WattI./."/ PTR FLOP E_ -5.5"E 81
-0. a21 1.43E IT

DRAG COEE, AT I METERS N-LTE MP STRUC.TKXM-2/3)
MUONI N -T3RIJRPV LENGTH TOTAL NEAT BIJOCTT F ELT) I TOf Messoon o 2-HEIGHT (MT Sept Roo
TMe ter S) I Watto/rt2) LA2%i U PSI-NONE
-4,372E 02 6.73E IT CT? SLOPL-NO DATA

PSI: AT 2l=1- 3.13353 BOWRATIO

PSII AT 72- IT0721b7 )no oots

PS 12 AT Z1 0.1R83 13 8.868
PROD AT I12. .04297

" GtNPRAL CONSTANTS: MISCELLANEOTUS

VOR RARMAN GR AVITATION PROF ITI.I PROFILE RUIK BULK
CONS4T ANTI ACCELERATION TUR.PRANDTL TUR.SCHMIDT SEIN HPAT MOISTURE AIR DENSITY
INo usto M/N- 20 NUMBER NURBIER TRANFCITFE . TRANSE.C IF. (Mg'.

1. .799 0.74 8.74?E.03T7-N 1 .32I 12I6I

" GINERAL NOTF;: AIR DPI CIFIC HEAT
Rlcoin

0
, Ioout:tao socld fo csroo f Profol. SIP. Rod/or P.rti.l Der ttoc. )ITc.I./9 Ee.).

SRI S-8Z I/- IRE-I eq/Nq. RATER LAT.HERT YAP.

" CONTINUEDI ON RENT PRCE 362



RUN NRE:79O05OR0300 MARINE SURFACE LATER PAINT DATE: It JLUN 1981
TART ItME: 3: 7:40 PST HA L M ICRUaMETEO)ROLOGT DATIA SAM PLING NATE (ALL LHANNE15S h/M,

S TARTI DATE: Sl May 19791 (DAY E2.) SAN NICOLAS ISLAND, CAL. DATA AVERAGING PER IOD: 3 0 Air

*ESTIMATED MICROMETEL(NDLOGICAL PARAMETERS AT TEN METEAS:

AIR TEMP. WIND.ISPEED. DEW POINT TEMP..TLC. BARP RES. RULE II,,TEMP AIR-WiTEMP POT-LI EAP VIAR-AT TE fMP V P5-AWT TEMP

(Cel s (Metersf (Ce Lss (Kel.iM -2/S) (ALDi" r) (Clsus (KelIn) (KelIn K EeIir (KelIn

12.764 R.31 SA813 NO DATA 1011169 3.187 -lAIRa -0 .7 20 .4 L .49'a

ME IT POTTElMP. VIR.TPOP. V.PO0T.TEMP . ARS.HUM ID. REL.HUMID. SPEC.HUMID. YAP.PRES. 2i.YAP.PRED. REF.INDEX
(Meers (Cli e (Clis)m (Celsi..s) (EM/e3) (Peret (Eq/Kg) (MuLlibrs (M iiers) )Eel.TM-2/3)

10.00 I.6 (3,982 14.180 8.093E-103 77.12 7.007E-03 l1.338 14.70, NO DATA

* ~ KIL AERODYNAM IC CALCUL.AT IONS BASf D ON ABOVE ESTIMATED VAILUES AT TEN METEAS (EAJEHE Er AL., 197A,:

INFERRFD FLUX PARAMETERS INF ERR ED INFERRED MEAN VERTICAL
....StAbiIITY ..... .. U(P,-_DOWH) SCALING PARAMETERS VELOCITT COVARIANCE, MISCELLANEOUS

GNAD.RICHARDSON NLUMBER MOMENTUM FLUX FRICTION VELOCITY WITH LONG . VELOCITY AIR DENSITY
(iS '.ble -Un stail) ( N t/.2) (re ter / sec) )Meter2/s c 2) (Kg/A

MEAN4 AT DA H 99F0 2.850E-01 -A8iiE-02 1.;2267 EA

(Meter) GRH=)ZlnZ2(I/2 (EM;/s.2) (Eq/lKq) (Me ter Eq/sec m3) I T C aI./X Kel1.)
1993.44E-I 3.985E051443E-05 45E0

Z/L AT OMH LAT.HEAT FLUX SCALING POT.TEMP. WITH POT.TEMPERATUAE WATER LAT.HEAT YAP.

-0.I0 5 (W.1ts/H) (K elaiw (Peter Eel./sec) )ITcalI./Kq)
R/ T1 EES8IE aII -2.6 32E- 02 7,499E- 03 5D.9 011E I5

-0.044 SEN.HEAT FLUX ROUGHNESS LENGTH VAPPRES.AT WY LEVEL
(W.t/,2( (Mete.rs ) (Mil u-e

RONIM-ORUXHOY LENGTH 9.3bAE IS0 6 .646E-O5 (5.527
(Meter,)
2- 2~E 02 SKY ADSOLAR HEAT FLUX DRAG CODE.AT 10 METERS ABSAHUMID AT WT LEVEL

(Net ts/nP2 (. unenscI-ls) KEg/n3
1.43EK 1 1.178E -03 I.173E-O7

TOTAL HEAT BUDGET FLULX EAR.PRES.AT WT LEVEL

(Wet ts/ttl( (Mililer)
(.09E I2 Ill (.89

BOWEN RATIO
(to unity,)
S.109

M:IASUREMENI ERROR ANALYSIS GE PARAMETERS LISTED IN PERCENT MEAN ERROREAD COMPUTED. ENR CONSTITUENT REATUREtENT ACCURACIESI.
I(( PAL e APE P IE 1 yE EARROA VALUES AND BOTTOM ROW ARE RULE AERODYNAMI C E RROR VALUES. ALL VA LUES ARE APFRSXDMATE AND AR

LKAIRLLH. IL YUOtLrNlJ LAT.HEMI AEN.HEAT SK Y RAD. TOTAL HEAT BOWEN FRICTION SCL.SP EC SCLE.POT. AOUGH. DRAG
MO AT CAN AT IOM ELUS FLUX FIGS FLUX FLUS RATIO VELOC ITY HUMIDITY TEMP. LENGTH (DEE.

lAYS, 1019% 143% 1812% 150X% 111 (35% 333%7 71% 1111% 17% 91% (43X

(99% 199% 46% 1% 127% (1% 34Z 168% 23% 64% 0% 43Z 40XC

oCONTINUED BILLOW

SLUM NUMBEM: 7YI50A0300 MARINE SUREACE LATER PRvnT DATE: II JUN 1980
STAR T TIRE: 3: 7:41a PT7 NR)I MICROMETEUROLSOT DATA SAMPLING RATE (ALL CHANNELS): L/Mun
S TART DATE: A May 1979 (DAY 12A) SAN NICOLAS ISLAND, CAI. DATA AVERAGING PER IOD, TX t MIn

oCOMtELSITE PRUE(ILE AND DO) E AEROYNAMIC DERIVED PARA E TPR VALVE WEIGHTED AS A EUNCTION OE THE ABOVE RESPECTIVE MEASUREMENT LRKL:RT
WITH ITHE LOWER LI MIT OFT THE CORRESIPOND ING REAS UMEMENT UNCERTAINTY INDICATED IA I 1:

FLUX PARAMETEARS
STADIITY (.= UP,-=.DOWN) SCALING PARAMETERS

(.AAD.RLHARDSOM NuIMBER RSMFNTUM FLUX FRICTION VELOCITY
,)-SteDbieI--_Ut_'.aDi) (Nt/AM2) 'MetIrs /sI"_a10135 1.01) AT CMH -Y.3R8E-02 I6,lE--Ill 2.761E-01 16.0K-O2l

GEOMETRIC MEAN HEIGHT HUALDIY FLUX SCALING SPECHOUMLO.

(Metr GMH')Z eZ2 I/7 (Eq/se n2) )Eq/Eq) 13E-S
12.793II-5I.E01 _E 69E0 3D-5

ZiL AT GMH ILAT HEATI FLUX SCALING POT.TEAF.
-0.1043 1.021 (Watts/tml (KRIlI n)

7,87KE01 TI I.lEnII -1.54S5F -0l 12.ICE-021
Zi/L AT I0 METERS
-0 .033 (0.02i SE N.HEAT FLUX R OU GHNESS LENGTH

W., tts / .2)1(Meters)IMON IN-OBUEHOX LENGTH 6.41K 00 13.OEOXS( S. 779E-05 (D.OE-IS)
(Meters
-2.E 0SKY AND SOLAR HTAT FLUX SRAG CUTE AT 10 MIXERS

6Wets 1 (MeterI
I1.43E 01 (2.IEnI 1 .l.4t-3 140).017-041

p YTOTAL HEAT RT(IDGET FLUX

I .l I .IEi.I

BUIWI N RAIOI

0.193 (1108)

*DIFFERE NCE BrTTWEEN THE PROfILE AND BULKX AERODYNAMIC DERIVED P ANAMETER VA)U LI AS COMPUTED VIA THE STANDARD DEYIATIUN TROM EIT(K§R IN,
ABO 1V Eo WILt'HtED LUMP OSILTE VALUE OR MEASURPRENT ((NCERITNJY VAL UE (WHICH ElV ER ABSLOELLYF VAL UE ISI LARGER). ALL SALU UI AR E
LISTED I N PERCEMt DIFFERENCE AN D ARE - ir- ;.

URAR.RICH. ilL MOMENTUM LAT.HEAT SEN.HEAT DRY SAD. TOTAL HEAT BOORN FRICTION DCL StEC STL.PUT ROUGt) DRAG
No AT DM AT IM FLUX FLUX FLUX FLUX FLUX RATIO VEILC ITIY HSM:I(T IAP., ENLTNI "Oll

34% 32% (4% 26Z i9t0 24% 28% 7X (9% 4T% 'MX .1

ENS OE DATA ADAN 363



MARINE SURFACE LAYER OICROIIETEOROLOOILAL EXPERIMENT

NAVAL RES3EARCH LABOIRATORY

,ATMOSPHERIL PROVIC.S BiRANCH
MARINE ITMOSPHERIC RESEARCH STATION

DAN N ICOLAS ISLANOD , CA LIFO0RNIA

* M iICROME1EOHROLOGICAL DATA * xtK

RUN N)JMtRLR ?9)1201803312 PRINT DTO:E 11 JUN 19,RI
slIMjE: .3: 37: 50 PS DPATA SAMPL IN RAE(L HNNLS: /o,

I so (lHtF : 4: 7:4L, PST DATA AVE RAGINC P E RIOD: 380 Moo
,1AR1 DATE: N ly 197V (DAY I/'Ill NOMENCLATUE IPR LEVEL, 2'LOWE L EVEL

mNA 00 CHANNE-L RAW DATA (AVLRAGE Von)

N-.11 N-.11 No.02 No.03 E..14 N..05 N..06 14-07 No.08 No.09

LV 1.(48 IP.SIR(IJ. I TENP.OTIJ. DEW POINTI DEW POIN12 WINDS PE IDI WIND SPED2 BR.PNES.2 DRY RAD. WIND DI)
V 205 0.0c 0 oleo 1 4.BY 0 4.96 a 4.446 4 .330 4.648 -0.102 4.3

I, NoI' No *12 No.1-3 N-.1 o15 No No.1
IISW, "nF, AL. FRKI O1NLT Ai V I o TAl ! MANUAlLA ZERO REF. SPARE A SPARE B VOL.T. REF .

$.(91.8667 2,.534 0 .31iO 0.0991 0 0 01 0 91o 6.2 05

o) 11:111 I ANNI L Ri.W DATIA LAVLWAALE: ESCARPMENT DATA, FIELD CALIBORTION AND WINO SPEED ESCARPMENT CORRECTIONS

001I S,.;' UPWIND NEAN UPW IN 1801A' OPIFLAL 1DE 2ECAL WI1"ECAL W%1EC'. WS2EC

A 1, 1 0 IL- I ( 1A 0 2 HE-ICIEI/LENUTH PRTH1$tetersl (Voltsl, (Volts,) ( Volts' (CoCf. (Coe ff.)I
141 20611 14Li i2/v331 0.157 12 -SOUR I 1 1 -0.L,5 0 I.000 0.993 V .959

I P.~. h~~ I .110 P 4R,00' LAWO IERAsSL; A
t
-.0, INTO1 FNBINI N. 1 UN ITS:b

11JA El "I'lERRO LULN V1111 T1A 11,0.1 VO"LT.,A .0V ILT AE.. 11 MG NE)EC .8.0 AC VOLT .FLUX ACC ERC5 FLUX AC V OLTAGE AC.FRE8IENCT
;__a ...oocos (N.oIs WINo.. 5VV ((No..0115 (IN o . 0020 (No >50) (Ne.)i ([Ho ) (VA 18)
0 18 [R a 0 I I 51539.87

(3,.S KRV mOckiImt TEQRj OG 001:8' PARROT TEAS ( INLA I OING THE ABOSE CAlI AND ESCARPMENT CORRECTIONS) TRANSLATED INTO ENGINEERING UNITS:

AIV TFIP.1I WINO 5110121l DE:W PfIIINTI 1(011 STt L- RIND SIR . ) AR,.PRES.I1 SET MAD.) BULK ATTFVP MEAN AIR TEMP
lCeso 1 l~trsc 1(Ixs Aol xMA 100.Irue, (Rillib rEI 1Wtt/ 21 (CesIs (AKelvin)

12.9. 0 7 IR NO LAI 1TA 1009.50 l.S 1 1581 2s.930

-R E~rr 2 WIND 100 DE IUNT TEP O ,I T A TRL C R AR.PRED.2
l(o,,l 1. otII eri I ,s,)IlC. Cu IKeI M-2 (Meter NIL) (M llo r)
I/ 293 8.17 S.9 NO IDATA-" -0.21 1111to.62

.81)IAll 1) OIl ROMETi O1ROLIIEICRL PARAMETERS:

VIG109, -'I1 1PT.11M".I VIA.TEME.I V.PO.TEMP.I AOSHVIMID.I AEL.HUMID.T SPEC.HUMID.I VAPPRES.I SVAP.PRES.I REF.INES I

H9.35 (2?.867 13.927 14.17 8.6V2-0 7.66 7.021F-13 11.347 1 4.61 NO0DATA

"",I1, POI 111.EMP.2 VINR I MP V. PUIT .TIERP . AO$S.HIDTID.2 AFL.,HUM ID. 2 SPEC.HUMID1.O2 VAP.PRES.2 D.VAP.PREI.2 AEF.IROEX 7
Ittotorol~~( ,~lis )Clos Clos (gn lect (Ag/Aq) (Millibar) (iollibar)l ( 1~c.oM -2/3l

9.: 283 1412 1.1 1.19-1 77 .6 7.066E-03 11.433 1 4.709 NO DATA

L9o 1 .803 V402 14.12 8.1.1 0 6

PRINT DATE: 11 JUN 1901"
R'ON 61)08EV: 79050 8033U MARINE LIRAF LAVER DATA S AMPLI.N G R818 (ALL CHANNELS): 6/Ron

TOT TIME: 3:37:50 POT NkAL OIME 1111001 U OCt DAT A AVERAGING PERIOD: 30 MOO
TR) DAVEF: H1 May 1979 1082 128) SAN NI COLAS IITO AND, CAL NRVMENCIATDAE: 1=VPPER LEVEL, 2 LIWEA LEVEL

PI,' LFILE LA4LCUL 011000 ('8400 116 AllQVE 069(4010 600 CAILLOLATED VA1 000 IEXINGR,I973):

PLI.)OUPARROETEX', PROFILETSLOPED
ST81:11 ITT lo .- DOWN' SCA INL, 118(189 TEAS PARTIAL DERIVATIVES )OINCR.WITH HEIGHT)

(lRRD.ARI CHARNDSON NUOIEOL MOMENTUM FLUX ERLICIV ILOCITI GENERAl. FORM:DA/OZo, GENERAL FOAM: 'NZDLOP(4
+n-St able,- .ostablc) (Nt/MOl) ~tr/eEIiNI-N42 ) /ILn)21/ZS ~ 11L0.21-PD-1 2-PTVI(I/

V.031 AT DM9 -Ml.n7L-0U 2.645F-01 )ZI*.Z2)I/121 (1NI-N21

SEUMETRIL MEAN HEII.HT AIMISITY PIV SX CALING SPEC BLUMS, NoWND SPEED 0M/-e) N-WIND SPEED (tA/sec)
Meter ) CMR'1210Z2)11 (Eq /sec o2) (Kg/q ZoREIGHT (Me:ters) ZoHE IGHT (M) Vert... .5

1 2.9 9 2. 101r-V -f,7398-SO 08/ 4 A.3E-1 PSI=PSII

7/1. AT CON LAIHEAT El '(05SCP . 1E0913~9 l~tso1SCALING EXT. TEMP. NVPCUMDT (Eq/Ag) R±PC.XIIT gE/Ag)
5.40F Iloobn Z=MEIGHT (Mel-r) ZoHEIDAT (M) VertAuo

//L AT ID PIT TEAL!, -I/D ,43EI _81D -. 92E-06 PSI-PSIO
-130 C681 EAT 0 O XH LDP Eo -8.10 03

IlL_ AtII 4.66E 00 ROUGHNESS LENGTH NoPOT.TEMP.1,(R Loo) N oT.TFMP'0lRelooo)
U., Mtr)ZRIA tr, 2-HEIGHT 0 1Vr.Ao

SAT AND TULAR HEAT FLUX Zo .119-O OPT/DZ= -1.M881-03 PSI PSG2
//L AT /2(WaItts /n?) PTA S IOPEO -3.80E01I
o Va 1.43C 01

DRAG 0061. AT 10 METERS RoLOTEMP.STAUC lIKuM-'/3)
Mi051N-OEVIROG0V LENGTH TOTAL HRAT ADS' I FLUE lDio-csilol ZHEIGHT (N) Ver1 Axi

NL cter I ( Watts ./mO2) 1 .1(116J 13 PSIONE
3 I2RE 12 7.296. TI CT!? SLOPE-NO DATA

P~l Al /1, 0.160218 BOTWEN RATIO
P1151I AT 72 S.1092462 lno Vlnts)

P512 AT ,1 1.11581 0. 086
,%1 A) I2 15/IRA

o 1,04) AL OSINS MI SCELLANEOUS

VI(;NSEAROAN IRAVI TAT ION PROIFILE PROFIlE ollKHA PULK
I NI OAN I ACCEL (NATION TU:R .PRANTT) TUA:1.SCHMIIT SIN HEA MISTOMA AIR DENSITYn

Mn ,i') (/so 2) NM14 NOMVFR TMANSF.CE)EF. TRANSPESEIF. (E/nil1
U,4 9.79519 0.74 .74 0.92F-3 1301 1., 17

o .: NERAR m(,11 ; AIR ORE LIFICH HEAT

A ,,, y~ -'tato e: eee for tesrtct of Profile Slope and/or Partial Derotove (I11iaI./Rq Ee I

Lorp" t-. .In 0 wrtn 0 _0c 0 of: , .41r52E 02

05,2 /.11 (1 O 0I Eq/Ag. WATER LAO MEAT VAR.

5 9011 VS(

*.-IIEI (Il N NI El PAL-E 364



RUN NUMBER: 7905080330 MARIN E SURFACE LAYER PRINT DATE. 11 JUN 1980
STARI TIME: 3;:37:5 Pt, NRL MICRSMEIJROLODY DATA SAMPLING RATE (ALL LHANNELS): 6/Min
STARE DATE: 8 May 197' (DAY 12H) SAN NICOLAS ISLAND, CAL DATA AVERAGING PERIOD: 30 Min

r ESTIMATED MICR(MEIE((RILOGICAL PARAMETERS AT TEN METERS:

AIR TIMP. WIND SPEED DEW POINT TEMP.STRUC IAR.PRFS, BUIR WT TEMP AIR-WT TEMP POT-WT TEMP VIR-WT TEMP V.POT-WT TEMP
"Celus) (teter/c (CelsIus) (KeL.xM-7/3) (Millibar) (Celsius) (Kevin) (Kelvin) (Keir( (Ke lin)

12.780 6.22 8.9" NO DATA 110.52 13.560 -0.800 -0.702 0,428 0.526

H(IGHT Pur.TMP. VIR.TEMP S.POT.IEMP. ARS.HUMID. REL.HIJMID. SPEC.HUMID. VAP.PRES. S.SAP.PRES. REF INDEX
(Meters) (Celsius) (Celsius) (Celsius) (Kg/m3) (Percent) (KQ/Kg) (Mullibars) (Millibars) (Kel.xM-2/3)
11.00 12.B78 14.008 14.106 8.656E-03 77.63 7.06IE-13 11.423 14.715 NO DATA

x 101 K AERODYNAMIC CAICULATIONS BASED ON ABOVE ESTIMATED VA(UES AT TEN MFTERS (FRIEHE ET AL,1978):

INFFRRFD FUY PARAMETERS INFERRED INFERR D MEAN VERTICAL
STABILITI (+=UP,-DOWN) SCAI. ING PARAMFTERS VFLOCITY COVARIANCE MISCELLANEOUS

GRAD.RICHARDSON NUMBER MOMFNTUM FLUX FRICTION VELOCITY WITH LONG. VELOCITY AIR DENSITY
Ei35t ble,--UristaDl I (Nt/el) (MeTer /ec) (Meter/set2) (K/ 3)

0.048 AT GMH -9.70E-02 2.813E-01 -7.914E-02 1.2259

1;EOHETRI: MEAN HEIGHT HUMIDITY PLUS SCALING SPEC.HUMID. WITH ASS. HUMIDITIY AIR SPECIFIC HEAT
(Meter) GM H=Q 1Z2f)/2 (Kg/sec 2A (Kq/Kg) (Meter Kg/sec m3) (ITcal./Kg Ke.)
12.99 3.33E-05 -9.669E-05 3.335E-IS, 2,4153E 02

Z/L AT GMH LATHEAT FLUX SCALING POT.TEMP. WITH POTTEMPERATIRE WATER LATHEAT VAP.
-0.0 58Walts/2) (Kelvin) (Meter Kel./sec) (ITca./Kg)

R.24E 01 -2.597E-02 7.306E-03 5.9009E 0 5
ZIL AT 10 METCRS
-0.045 tENHEAT FLLIX ROUGHNESS LENGTH VAPPRES.AT AT LEVEL

(WaITts/N2 (Meteps) (Millbar)
MONIN-OEiUKHOV LENGTH 9.06F 00 6.333E-05 15.523
(Meters)

-2.224E .2 SKY AND SOLAR HEAT FLUX DRAG COTF.AT I0 METERS ABS.MUMID.AT WT LEVEL
(Wats/c2) (Di"ensionless) qKg/nJ)
1.43E 01 1.172E-03 1.173E-01

TOTAL HEAT BUDGET FLlIX BAR.PRED'AT WT LEVEL
(Wats/n2) (Millibar)
1.06c 02 1011.72

ESWEN RATIO
(no nitt,
0,11

x MFASUREMFNT ERROR ANALYSIS OF PARAMETERS LISTED IN PERCENT MEAN ERROR AS COMPUTED FROM CONSTITUENT MEASUREMENT ACCURACIES.
1((P ROW ARE PROFILE PRROR VALUES AND BOTTOt ROW ARE )11K AERODYNAMIC ERROR VALUES AL. VALUES ARE APPROXIMATE AND ARE tsr-":

GRAD.RICH. Z/L MOMENTUM LATHEAT SIN.HEAT SKY RAD. TOTAL HEAT BOWEN FRICTION SCL.SPEC SCL.POT. ROUGH. DRAG
NOAT GMH AT IOA ELUX FLUX FLUX FLUX (LUX RATIO VELOCITY HUMIDITY TEMP. LENGIH COEF

163% 163% 135X 177% 124% 10% 131% 302% 67% 110% 57% 87% 135%

291% 201% 46% 41% 129% lIx 34 170% 23% 64% 152X 43% 40%

* CCNTINLED BELOIW

RUN NUMBER; 7905080330 MARINE SURFACF LAYER PRINT DATE: II JUN 1980
START TIME: 3:37:50 P5T NRL MICROMETFORILOGY DATA SAMPLING RAIE (ALL CHANNELS): 6/Min
TTARI DATE: 8 May 1979 (DAY 128) SAN NICOLAS ISLAND, CAL DATA AVERAGING PERIOD: TO lin

LOMPUSITE PROPI E AND PLP AFRODYNAMIC DERISED PARAMETER VALUE WEIGHTED AS A FUNCTION OF THE ABOVE RESPECTIVE MEASUREMENT ERRORS
WITH IHF LOW)R LIMIT YF THE CORRESPONDING MFASUREME4T INCERTAINTY INDICATED IN I I:

FLUX PARAMETERS
STAil) ITY UP, =DOWN) SCALING PARAMETERS

(,RAD.R0CHARDSON NUMBER MOMENTUM FLUX FRICTION VELOCITY
(.-Stable,--instable) (Nt/M) (Met e-s/sec)
-0,039 10.02) AT G1H -9.41E-02 ISOF-02] 2.770E-01 16.0E-021

GEOMETRIC MFAN HEIGHT HUMIDITY FLUX SCALING SPEC.HUMID.
(Meter, CMHr(ZIe/I/2 (1q/sec n2) (Kg/Kg)
12.99 3,12k-IS [S.-ElO& -I.589E-I5 13.OF )

//L AT GMH tATHEAT FtUX STALING POTTEMP.
- .04B 1O.ST IWAtt1/ 2) (Kelutv )

7.70E SI 12.OE-011 -1,743(-02 [2.0E-031
Z/L AT tO METERS

-0.037 (C(.2) SEN.HEAT FLUX ROUGHNESS LENGTH

(Watts/,2) 
(Meters)

MONIN-OtUKHOV LENGTH 6,82F 00 l3.0E+TOI 5.696F-05 (6.0E-05]
-2723k (i;7 SkY AND SOLAR HEAT FLUX DRAG COFFAT I0 METERS

(Watt/mO) (Meters)
1.43E SI (2.0E+I1 1.1741-Ut (4,0E-041

TITTAL HEAT RIIDGET FLUX

( Watts/2)
9.90E I IT.0F+Ot]

POWEN MAI TO
Ins units)

0.101 10 .081

) nIFEP'ME LLWFtN It(I PROFI lE AND BULK AE-RODYNAMIE DERIVED PARAMETER VALUFS AS COMPUTFD VIA THE STANDARD DEVIATION FROM EITHER Til
A ISV WE IGIHTED LTMPOSI itF EVAL E "R MEAS)REMINT UNFRIAINTY VALUE (WHICH EVER ABSOLIITE VALUE IS LARGER). ALL VALUES ARE
I ISTED It4 PEM).ENI DIFFIR NLE AND ARE r -":

GRAD.RICH I/L MOMINTIEM LATHEAT SENHFAT Sky RAD, TOTA HIAT BOWEN FRICTION SCL.SPEC SCE ,POT. ROUGH. DRAG
NO AT CMH AT lIOM F U FLUX FIx FLUX F1 RATIO VELOCITY HUMIDITY TEMP, LENGTH COOF

22?% 2XD 70 220 320 85 19% 1.21 30 IRS 320 12% ox

* LNo of DATA ROM 365



MARINE TIIECU I 4000 MICromE If5ORO! OGIrAL FOPEWEIMI NI

WATM 6P I '.C HRYt bkOF AT 1

MARIC I WE 41 I"Pi R IT W JI A ARCf 1 ST I TON
SAN NIOLA,, ISLAND, IA IF URNTIO

.. MITROME Tkc.051 C((ORAl DATA.

RUN NUMBER: 7905065401 fAINT DATE 11 JOIN 19011
STARNITlIME: 4: 7:50 PST DATIA ,S f't l tC RATE An. I ANN, Isb, MI

ENS D TIM7: 4:37:40 PST1 DATA ATOIAGSING PER1lS' 91 M!,
START ITATE: 8 M ay 19'/ (TRAY 12111) N'O IfI.EATONAF I-,I NFr I "I k' i:l "I L

xANAlOG CIIANNFI ROW DATA (AVERAGEF VDLT:

No.0 No .01 No.02 " o01 RR 04 No TS N1"0 N ' .. ':
S0O1T.RLF.A IFMPE.SIII 1 TEP STRUT 2 TOW PSINTI TIW P OINT W I NSD 1 I ni WINS) '.C01. EAR A. tS.'I. b11

6.205 OI 10 4.89 4.921 31 4 19 A 19 I.7 AI,

011R 1T TEII MP ACI FOCtSNLE AC 001 TRIM MANU l FLAG ZIA Al1N0J 501 .1: :1
.3 '/0 1 6,4 2!3 u. I III a-- , II

DIDUITAL (WANNIL RAW DATA IAY..RAI I: IAAPMI NT DATA, I lfT CA: I4RAI ION ANl, WIND Lt 1' ,0 It .,.:19

N1,I No. ,I"PWIWND NFIAM ""WIND LAN)oT it" I0(0 i.,-IlO WI

AIR TEMP.IA I R TIMP. E'I G H/ iCNCTA POAHMrE:p- :T,1'-L 0''.' .. . .,
1411I (271141 669? H4 IT, U a SIT . . 4 >9.

oSYSTEM 9IOSEWLFPIRC YAWAMCITENS TRANSL1ATEDI' NTO WGIN~tIE.IW SNIS:

MANUAL FLAD ERROR COUNT DATA 14S'F VOL TRO ES91ATO FTSR-E.FvA n n0 11A 1F 2.:.1 I 0i 011. I
(N(ojsI lNC40 Woo I no (N ~ o 1..7 R 005V1 (No 1C Q)0 INo :I N :

o 0I1:GCWYC MICROMETI7tWD~iIV01.4 TTANO0105 I11. INLI11NG THE 40:100 1:0 ANT FS(IPM; NI (10 1111O' I 31(1' AN IN f1 iN,.0

AIR ICP WINO SPEFTI FW '1TI 10.TR11 I WINY DipW lA, '0' I. I 11"01,.01 1:

12.554 2.28 0.9 N DAA IL1) 4 IUJ9 .1 1 4I 'I I

AIR TEMP.?2 WIND SP11pS? DIW1 P914N1,' TCM'.TRJC2 TIDO, TAll: I7 00FT

12.669 2.0E7 9.01 N DATA -0.1 lUl 101T4

* 12C~t1 ATED MIOAOOFETEIJA1.D1 TCAC E'ARMETERST:

HEIGHT, 71 PiI I EMPI. VIAJI-M' I V PO .TERY. I Ab .EHUM I b,. I WE. 4.19(11 I S"OCW.HijND I 'A, (I-E S S II i 4fl 1 .

(MotorNI ~ ~ C IlION l e bo) IKINIOI W/,,31E (Po oot' , , 691 .11,. (lt. ',0-
B8.35 12.134 (3.' 13 952 a163 1 F-3 713 51-411 Ci !I 3f,1 14 4 - 1'.I.

POTI1WT .2 PSTMEE.2 SIRl II P .2 VPST.TloP.2- AHSSRMIT 2 AL IIIMIT 2, 5011' Ht11 mi VAT 16( -Al .1( F7 01 0

9 TSTRSI 0 . 75 31 .9R.11W f3 7 q I 0 14 1:A

PAINTUE DBlI I: 'OW.

RON NOMEOR : 7YO50R11400 M ARINE SA1101ACC' iAYER TAA, I'1 101.I lATE ,AI:I:OANor
1.p lIE: 4: 7:70 PST3 NL MI7TLERIYYDTC300.N 011 CM

',TOART TAlE F; WaR 19 7? (TAY (251t SAN N11I0COL. ASI ANT1 Ca LE OYEI0UR CO l ,W

x 116051LE6 Al-ColA ATIGNS BATED DR OWOVF TOS'EWYi D AND CALCOCATFT A Of01 S 110IINCWW, 19<.Tl

P1.11 PARWOEID 
ILL. S.:9

994011110 IT YIT', -00WN)-1 SFA1. INC_ ('AAMi-TERS PART TA1 ' J, OIYAT 9 0 IN.k WI To IE E.9T

N7RA0.R TC4RD7,R 01400 M9MRTH1 ISE FRICTION4 00111 ITO L.0 4 TM D ..' I: It.. E(:100' N9 0

1~0401o I -tat, '( INI/
0

711 :HTo0No lIN -21: 1l.''',~ 09 Pl, :01'
TYA AT ERA -9 54E-I2 .N '/-.I I7.7 110-7

1.,1MO1II1.H MEANR TI LIE HUM ID ITH %111 IllCAALITNO >01 ;PIlOT11 NA ID IFWW IM I 0: 0NY <I ,1

1~~~~~A 0(70 1 ,.-056 01 ,4M 42 l

701. AT H E.WAT-HEAT P1.1W1% 
IF 143 0

b 007 I.N/( S( AI-INC, POT I oL'P R"SpiE IMIT 0 >N 1 1(IIT.

/.1 AT 10011(01;, 1 HNE0 Dfl=S -Y 9.'-0 V.
-0,043 !-IN, EATPIII II 0-I "IuI

7/1. RI ZI 7 7,8C 011 09004915' LIT N -CT111 leon' N 1 1, ,.,
0~. 5, 1)leo 7EIGT ,10:' ' 10(1.: '1 c, .-SPFY ANY D A H(E AT I I.5% 6 1S ISF ' COT I 2 V ' - ~ 1

711 AT I.' Wa t 10' I0 'OPET 1
O 13 I 13E 01

ERAS 0.1(1I Al II U 010 NI ITb '.0 .0 2
1:14 ll(',OTIQ ENGTII 10TTAI RE1 0001.1 0111 IT1000IoI.9 ,F1( "I 0 A..

(MW aSM2 04-1 00 OIN-

0 OlAF 02 a 0211, A; IT. 91 I I-NO I01

P; I AT .1 - 4 A 15 , 3BOW N AT IT

PT? 1 RIl /(, H 1 4.59.'" 0 1 30
p ! I;, ATf I' 9 IY7H724

O .1 NEPAL, (0STWNTS; M'I.ANI It-

3104 WKARMAN TRAVITAT 104 ('P1OF TIEI 00111 P II ID 1011 ((1
CONSTANT 11 RI... NA 11.0 T:IO ' PAN , IE SII ID I( RAT III,,t AIR I't 49110

(No~~~~~~~ joM Nl 114P0 21 NIOTI WIMEWAN',C T I1( II NWflEIO 1
C.4 y 99, D 24 T 24 5 .1 9 1 1 I 1i.E 03 1 1Jo

*1.1 NEkIIA N0l) ; w'I '.0' lif "I AT
A- I,1'.%,:

1
0 ,.ooo P,,o.ld .r 1es'oe, of POE~'.rpeo.-I, Por, I oate .I,0 04-0I-

SHE H0/. ' TOOI j WII'04 W.,IIR l 1 . 1 AlI V11

It. , I .I

* O 121I NlE TV OIN NI 0 I ARI.[ 366



RUN NUMbER: 7915081400 MARINME SLIREACE L ATER PRINT DATE; 11 JUN 19140
S TART TIME; 4:M7:50 PSiI NR)I MICR))METEEAULIGT D ATA SAMPI INS RATE (ALL (MHANN) Li.,: b/Mis

S TART DATE, A My 1975 (DAY 178) SAN NICOLAS ISLAND, CAI DATIA AVERAG ING PERIOD: 3C flir

"ESTIMATED MICRUMETET)RYLOGICRL PARAMETERS AT TEN METERS:

AIR11 TEMP. WIND SPEED DEW POINT TEMP.STRJC. BARPIRES. BULn WT TEMP AIR-A) TEMP P1)1-AT TEMP VIA-A) TEMP U.POT-AI TEMP
)Celrs I (Metersn iceIsiu) )Sv 1M-2/3A) (Millibar) (Celiu1 (K elns (Ilv (Kel1n (Kelvi)
1". 6.55 7.9?2 9 .101 NO DATA Ia11o. 3 9 L3.510 -0.914, -18,1 0 315 0.413

GHT PIT.TEMP. VIR.TEMP. V.PU).TKAP. ABS.HUMID. MELAumiD. SPEC.HJMID. VAPRESfiF. U.VAPPRS. AII -1EX
(Me1.tr) (CelIus (Celis (Celsius ) (Kg/,tT) (Percnt (Kg/Ky) (Mlli~brs (MU1i Liias (eel M i2/3)
11.1 12.753 13.884 13.9 R.67 E- 7839 7.072E-1 11.439 14,593 NO D VA

* BU)5 AERODYNAM IC CALCULATIONS BATED ON ABiOVE ESTIMATED VALUES AT TEN METERS (FHIEHE ET At 1978);

INFERRED ELUXS PARAMETE'RS iNENHED INFiRRED) MEAN VERTICAL
S TABIL IIT I(n-UP,-DOWN) SCALING PARAMETERS VILO0CIT I COV AMIANCE MISCELLANEOUS

CRAD. RTCHARDSON NUMBER MOMENTUM FEUD FRICTION VELOCITY WITH LONG VILYCIT) AIR DENSITY
(-Stable IIIsab) (Nt/ 2) IMtes/I e (Met trD/ ? 21K_/2T1
-0.061 AT GM - .8 F-I? 2 .69BE-01 -7.2,13E-02 (26

GEOMETRIC MAA HEIGHT HUMIDITY PLUX SCALING SPECHUMID. WITH ADS. HUMIDITY VA SPEC.IFIC HSEAT
(Meter) GM~zaI1*Z?)l/2 (Rg/s- M2) (Kg/Kg) 7Me"e KM/sec s3) (ITc.sI./Kqel.
12.99 (lYvE-DO -9.6 6RE-IS308FU ;' 4ISTE U?

l/E AT DMA LATMEATI FLUX SCALING POT.TEMP, WITH POT ,TEMPERATURE WATER LATHEAT SAP.
-0. 073 (Wat ts./sM2 'K , Iu") (Mete'r RdI/seeC) 1)I1cal./KgI

7.07E 0I -2.956F-I2 7.94 6F-503 591S 0"Fo5
Z/L AT 10 RETER%
-0. 056 SEN0,HEAT PLUS ROUGHNESS LENGTH VAP.PMES.AT AT LE .L

(Watts/nMee') (Mu lilac)
MONIN-ORUKAOV LENGTH 9.8SF DI0 5.328E-O5 1 5,5 1
(Mete r S)
-1.78a2E 0? SAT AND SOANEAT ELUXS DRAG "IEF-AT .0 METERS ADS.MUM)DV.AT AT LEVEL

I atts/c?) R )Di ... Iule-) (Kg/ 3)
I.43 SI l152FE-Da3 I.172E-02

TOTAL HEAT BUDGET PLUS FAR PRES.A) IT ) EVEL
(WaIts/2) Muill Isar)
1.03E 02 1 111 5)

BOWLSN RAPIO

0.125

-MEASUREMENT ERROR ANALYSIS OF PANAMETERS LISTED IN PERCENT ME AN ERRORFASOCOMPUTI . FROM CONSTITUENT MEAS(AEM"EN.T ACCURACIES
TOP ROW ARE PROFILE ERROR VALUES AND BOTTOM SOW ASF RULIK AERODTNARIC ERRORT VALUE S. ALL VALUES ARE APPASIIttE AND AK Euc L

ORAD.RICH. Z/L MOMENTUM LAI.HEAT SEN.HEAT SKY 885. TOTAL HEAT ROWER FRICTION YCL.SFEC SUL PU) RUASMH DRAG
No AT GMH AT IOM ELUXS FLUX PLUS FL.UX FLUS RATIO VELOCITY MUMIITSI TEn M LENGIH LUFf

141% 1410 (27% 1735 1045 lox 126% 277X 64% 09 40% 840 127X

1MIS 191Z 46Z 41% 1)9% to% 14X ISIS 235 645 1425% 43% 40%

e CONTINUED BELOW

RUN NUMRER: 7905051400 MARINE SLIXEACE EATEN PRIM' DATE I1 JUN 1980
STIART lIME : 4: 7:50 PST REL M I C RMETE.ROLDDT DAT S AMPLING RATE (AIL (MANNILD' 1./Mis
START DATE A Msy 1979 (DAY 1281 SAN NICLAS IT) AND, CA) DAIT. AVERAGING PERItOD: 3D Mir

* COMPOSITE PROEILE AND SUL K AFRI)DTNAMI C STRIVED PARAME.TER VALU)E WEIGHTED AS A FUNCTIUN OF THE ABOCE RESPECTIYK MEASUREMENT EIsAURS
WITA THE LOWER LI M IT OF IHE C OR RES 7PONDING MEASUREMENT UsCFRTA.NTY INDICATED IN I 1

FLUX PARAMETERS
STAhl)It)l I).UP,-DOWN ) SCA) INY PARAMETERS

I.KAD.MICMARDDT)N RUARER MOMENTUM FLU) FRI CTION VELOCITY

" S.110- AI1 I'/m20 i t c0.0 52 10 ..12 AT 0MM -9.04E-2 I6,I[_521 21.715E-OI lADCE-I?)

GE:OMETRIC MEAN HEIGHT HUMIDITY PLUD SCALING SFEVC.HUM)D.
(Meter) GMH-UZIeZ2LI/2 TK/sc 2 (KMq/K)
12.99 AlOE-IS TRIIE-ID -0.64SF1--S [3.0t 5%)

Z/L AT DMA LAY HEAT FLUX SCM) INC PUTTERS..
-8.0a63 To0071 (W1t1/c? 21las

7.4SF 01 I?.S t IL - 0.51-2 12.DE-D2)
Z/L AT 10 METPRY
-0. 048 T 1.121 SENHEIAT PLUS ROUGHNESS LENGTH

(WattS/?) ( Meters)
MONIN-ORUMAOV LENGTH A8M 64F 00 I3sUDI 5 6021E-US7 1 6.1)-ES)

7. D4E / SM AN SOLAR HEAT FLUX DA;CEPA D ETA
(Watt/) (MeteIs)
1,43E Dl 1 ? D2Ev-l1I iIlT I., 14.IE-041

(((tAL ((FAT IhIDSEET PLUS

SWi I 0 ,HP11 13T ((Fill)

P611 IN RAW I U

(717 111.08)

* : Rt~( R (W INTil PR) lt 55 bll AlROSSNAM IC SI II S 0XtM T "R 8)0 AS L IMPfT D 01A TA) STANSARI- DLYIA) IOIN IIM 1 1THR IN)
.r )W aI .. ntt I I c: P,;IIT 'A (IR UP( )RNT i).(RTA)NI VAIM I(AITIt OfpVEVR AR.. (IF ALL IS I ( ARIS AIL VALt ARE

Du~ iySItF iKRN'. ANDI An~Rr,..

a;1 N. I. MIMNUM (AT H) AT SON HEAl ,1 SKY 1 RAT ToTAl, AA POWlS IT (U II t N Si.: 1;11C 51) PSI A 011CI" DIAL
A' "1i 1. Ui Is (IV (((U IT U T f (IX RAT IO VII(U)T ILIMIITY TVM (AGII (I LtI

1t4 4X ox AG I Its% 0% (17% (9X 74 1.

367



MARINE SUR FACE L.AYER M ICRONEI[FORI TOG ICAL EXPER IMEN T

NAVAL RESEARCH I AVUNATORY
A IMULSPNLRIC PHYDII'S BRANCH

MAN IN) DAI T LPRC RESE',ARI:HSTATION
SAN NILSAS ISLAND, CAI.IFORNID

. N . MICAUOMEIRORGI LOGICAL EATA .R NO.

I.9JN NLJIIE 79b-SLH(:431J PAINT DATEi I1 JUN 1 90T

GINT I M L 4:S? 315Q P11 DAT SAPLNG RATE (ALL CHANNELS): 6/Min
(N (ot 0:7: 4'EXT DSATA AVERAGING PERIOD) 30 Mio
.l, IAT: TI, 1y (79 YDAY (28R) NOMENCLATURE: IoUPPEM LEVEL , 2.LOWER LEVEL

N1. Lt~cil ,N~ I RAW DATA (AVERAGE USE);

I N-o: -(NoL2 13 No-04 N oS No1-No07 N.0 NN,1I R P.1 I TtP.1I. I (ENhP.TIALLRC.2 D O ETNTI DID 1 P 01022 W IND SPEEIT WINOD SPEED2 RAM.PES.2 SKY MAD. WINDDIR.
VLL') LT)o .9D 4 .9Y07 4.228 4. 129 4.638 -o.097 4Q849

N.-) to 1 N..12 N,,. 13 ll N,.14 No.1V5 No.16 No.)?7
I.. 0 Dl i[M Al~ U' IL)1I NCT AC TO: AGE MANUAl FLA ERO 8F. SPARELOA SEANEOIt DLT REF. It
*1. : l2 .1.17 ,.-6 a.1o B.DUI OF.11 a I OF1 I 6.20,

dl. 1 1, l ANI[ NAW DAFA (DYSRALI): EGEDDPMI-NT DATA, FIELD CALIBRATION AND WIND SPEED ESCARPMENT CURRECTIONS:

N' '(AISNA UPAINS (AND FIPIECAL IIPTEFLAL UTEECAL WSIEC WS2EC
)1 o''I)I)ILFNGTR PDE(LMeoeo'F (VSILON) (Vol to) (To 'I (Co_ F. (Co. ff.)

141) 12'4i.') 1421,L', 1 1.5 (I1 o.0 -0.0 SLF 0.9 0.959

...rLM' 01)..) olCIN), PADO: (LAS TkAN)))TDIE INTO ENCINIERING UNITS:

111,11 ET-TA .)jltT DAA PAG "1'1 ULI IAFE.I . IFV S1I REF. I DE V lIMO REF .EV DC.VOLT PFLUS AL FEEGFLOYD AC VOLTAGE AG FREQUENCY
'N..'do: N .ras )N:.,a:N AI .OLSU joINt' ) .011T) (No. DOG2Y) (No.>ISV) IN,. ((No) (VAC) (No

II uSI 0 15.4 f,9.63

OFF 1f )>O:,:if T1:, .l'T-V;1.AL PARDAF TEAS IINCLUDING THE ABYVE CAL. ON.: ESCARPMENT CORRECTIONS) TRANSLATED INTO ENGINEERING UNITS:

1l: IV IU. ALtOS SPO _D) SEW P0)81l1 TEPE.TTRVC.F BE JE ARPALS.) GR AD.) BOER WT TEMP MEAN AI1R TEMP
:.Lo.: lt ',. I.L'. )E1M213 4 .10) (M 11 L b r) )Wett/2 (C elSI so 1 (ReloooI

(..) (M.:5 9. 01 NO) 1('ATA 1 9 11 F36 T'31 01 2TA 28 14

IIL .0/-/ WIND SPEFO.' SEW P0(812 TY.TAOC. 2 T1IlE TABLE, EAR PREY.?

:1 ~ / ,.,.' ~ tror) L' . ) E.oM-113) MOtt MEL) (MoLoIar
(.1 52 7.80 9Tv NOD4 SA OF.2 101.6

CI L U: ITtL MICELmt:ET1L)AICAL PARAMETERS:

ALLEYFIT, 11 PLTI.TEMP.( T1:E. T'.(, V.PITTEMP.) A15. HUMNID. I RLL.AJM(D.I SPEC.RUMTD.( VAP.PRES.I S,VAP.PRES.T REF.INDES I
'roo LE(O Lel., os) (1FonstoI O3Kg/M) (Perc 0) /KG ORjR4 Milo(trd (Mlolbsr (K)e.oxM-2/3)

;i'.3T (.669 (3.9 ITY 3. Aq.67AE-0o3 79.33 7.0aE-0 11.440 1 4.420 NO DATA

HOY 7 PT, . VIIEImP.)1 Y.PTT.TEMP11.2 ADG.RIITI.T EEL.RUIMID.2 TPEC.EULMI5.2 VAPPEEFS.;. S.VAP.PRES.Z' REP.INDES 2
fl'rtN 'C.ss C,ON I__ L NI (Kq/ITI ()Pc,tI (Eq/g/EI (MOllotbar ) (Mllobar) (Re.o-M-2/31

'924 (.05 (383 2.92 D.717dF 79.07 7.137E-03 (1.496 14.540 NO DATA

N~~~~, I.'IIY 'E I

PRINT DATE, 1I JON (900
Fr 1:) 'iS.LSDII43% MR (NErSIIEFALE LATER DATA SAM PLING RATE (ALL.CHANNEFLS): 6/hno

t Ir7i 4:372:50 PS NA MRIIC ROMTFUYOLYDGY DATA AVERAGING; PERIOD: 30 Moo
IWUTl ~l 'DE N 1e (79 (DAY ITSM) SA MN NICE0XAS InSLAND, CAL NOMEPNCIAT LORE : I -UPPER LEVEL , 2-LOWER L.EVEL

Po OFI I F ( ' (All AT]T(NS DATED ON DEDYC DE-SERVE D AND CA) CULATED VAL UES (EYTSINGFM ,I193)

FLUX PARAMETEDS PROFILE SLOPES

[TAl) -O OUP ,-=DOWN) SCALING PARAMETERS PARTIAL DERIVATIVES (oINCE.WITN HEIGMT)

'oDD) o(CHRAAIT'2N NIIMEPA MIDfNNT UM FL((D FRICTION VELOCITY GENERAL ODRM.DN/DZ;, GENERALF FORM: 'N'SLOPE,

o.-tt Ue'V "YO, I o/n7 IltmN/e (M2 IN(-N2 ,)ILon( T/2( E( LRnZIP-SI)(LZDPS,6I)I/
-TIN?"iP DICER -7.2 4F-L, 2 T431E-(t (7102(1/2 INI-N21

I. ,::tL IE) k MOU1AN FIT TENT (A1I~tlII0 F) IDj SCALING S;PEC.VHUMS Nw IND SPEED (0/sCd N:WINE SPEED (H4/Nec)
OttloeI I.MH(./IoV'1I/' (5/ 02) Eq) ZONEIONT (Meters) ZNHEIGM T (N) V.r t. Ao

Z2." _(1. 0E-U..914E-1 DDS/D, o~EI P51-psit

% GM H I FHEATFLIX 
T SLOPE- 1.65E 00

(w0 I~tt/7 SLAIINO POT. TEMP. NSPEC.MUMIDITD (Mgo'/Ag) N:SPEC.NUMIDITY (MM/RN)
SJ'oIZ TI _~~o 2-MTlON (Mtes ZNISN (M) IVertAx.

"At0. Ic M1 lEE'. 11 7I0 DS/DZO -8.92E-06 PSIePS12
-444 'L N. EA T E I1 GM S SLOPEo -7.8M1E 13

I/1jj 11 1( ' IT IT ROUGHNESS LENG'TH N'POT.TEMP.(Relooo() NNPOT.TERP.Io1O(tA

s':v (Ne.-) Z_ HEIGYT (M1eerI Z HEIGHT 10) DeCOA
SE AND SOLAR RET FEUD A."S71E-T5 lET/l -2. I9-I _o3PS I s1

I.)'IT/2'I~ato/Y)PPM SLIPE- -SIRHE 01

DEA; DEE11. AT (0 METERS N-LoTE MP ST RIC.(KMo-l/3(
e,:8 IN ',I'R I(' I 1I IA, (00 HROA EAT B'ULGI I FILLI IX IIMeto leF. nI ZMEIGMT (M) 8cr 0 AxON

'OtdR1I 4wet'/P 1161 01) PD2NONF,
. 7y[.)V 6 9 O) 0) CT? SLEOPE-NO DATA

P, .1 DI , C). N '41: lo AI

AT/ :(.400 09 I

* ! I. ANL P-'IVL.61 MISCELLANEOUS

'LINY ERAN TAJTA(N PIII ROF) P R RLE

I 085158 j IT A. RAI It1 (III TTIE EADI I Il SP N"MID r lS'F NK HATI MIISIIF AIM DENSITT

0.4 '0.1 1-0 074 T.74 (O.9?) -T I (32)-ITo 1.2,163

- '. ER) 4, 11. AIR SPECIFIC HEAT
At CI('tttoc'tntOtt'N teettPotoSlp o/n P-r1-1 DR .. o.t..... 11TE.I./Rgq MI.)

It
5

,tIN btIt'tty,o'rtt oF,4153F 02

':11 :1' 0 411 I g/t~ WTERLAI.HEAT VAP.

591221E Mll

I It ' 0 9,00' 1 I''.'368



RUN NUMBER : 7y0'-.08043 MARINE SURFACE LAYER PRINT DATE: 1I JUN 1980
STARTI TINE: 4.07:50 P SI NRLt MI CR OMETEUROLOGTY DA TA S AMP LING RATE (Ali CHANNELS): 6/Mm.
S TART DATE : 0 M ay 1 ,7 9 (DAY I?R() S A N NlCOLRS ISLAND, CAL DATA AVERAGING PERIOD: 30 111

ESI IMA IED M II.ROME I EOOOG I CAL P ARAME TERS ATI TEN MEYTERS:

AIR TEMP. WIND1 SPEED DEW POINT TM1POT1R UC. BAR.PRES. BOLE .T TEMP AIR-WT TEMP POT -WI TEMP VIR.-WY TEMP v.POT-WT TEMP
(ClIus) _ ( It(sc (Cliu) (KeI.i.M-2/T( (MIuIubar) (Celius?_ (KelIn (KelIn) 1~vn (Pe1vun
Q,.585) 7.834 9.06 RU DATA 101.36 13.564 -0.9797 -0 .8 B.e5 5.5

HE IGHT PUTTEAhP. VIR.TEIIP. V.POT,IE.MF. ABOSHUMID. REEHUMID. SPECRHUMID. VAPPRS S.VAT'.PRES. REF.IRDEY

(Iaers (Celius) (Celsius) (Celsiu) (kg/c!)lU (Percent) (Kg/EM)I IMulliars <MIullaars) (EeI.xM-23
(1.0 Z!.68! 3.R20 1 3.918 8.71 3E-0 7 9.1 7.IIAE-13 1 1.490 1 4.526 NO0 DATA

ELUI K AERUDYNAMIC CA) CII ATIONS BASE D ON ABOVE ESTIMATED OA(UES AT TEN METERS (ERIEHF ET AL,197R(:

INEERALOE F) SO PARAMETERS INEERRED IMFPRRIG1 MEAN VERT ICAL

STABIL ITIY I.n-Up,- DOWN) SCALING PARAMETERS VEL OCITY COVARIANCE MISCLLANS:JS

GRAD. RICHARDSON RL(MRER MOMENTUM FOLIO FRICTION VELOCITT WITH LONG. VELOCITY AIR DENSITY
I)*=Stabl, --O nStahIn (T/cm2) (M eters/sec) (i etIer 2/sec 2) TK '/n3"
-0.067 AT DMA -8.65E-02 2.655E-01 -7 .ISOE- 02 1 .2265

rGrUMETRIE MEAN HEIGHT AINTITIY FLUX SCALTNG FPEC.HUHID. WITH AlmS. HUMIDITY AIR SPECIFVIC HEAT
(Muter) GMHv(u'IcZC(I/2 (Eq/s'ec M2 (Kg/Kg), (Maee Kg /s ,c mc3) (IT ca I/ Xg Yel))
12.99 3.IIE-O5 -9.5 45E-05 3.II 9E -05 2.4153E1

T/E AT GMH LET ,HEAT FLUX SCALING POT.TE'. WITH POT 'TEMPERATURE WATER LAT.HEAT YAP
-0.079 (W nts/ tI (K lIIn)I (Meter kel./sec) (IT _Il./Kg(

b.R at -3.15E-D8 R352-3 5.90EI

Z/L AT 10 METERS
-0. 06135 SNR EAT FLVX ROUGHENESS LENGTH VAP.PRES.AT WT LEVEL

I(W.ttsII/tm?) Metes (Mil u')hMIH-GB1UKAOV LENGTH 1.04E aI 5.086F-1, 15.5 05

(Meter's)
1.634E 02 S KY AND SOLAR HEAT FLUX DRAG C OFFAT II METERS ABV.RUMTD.RT WI LEVEL

( Wit t s/c I? (I)utIen.i.n.essI (K g/tMr3)
1.35E 01 1.147E-03 I.T7 E-12

TOTAL HEAT tNUDGE) PF1(I) SAR.PRES.AT AT I EVEL
(Watts/i)) I M11111,ar)I
l.OIE ITp 10 11.56b

BOWIN RATIO
nn uIt')

" ME AGUIREM INT ESRORANAl TOTS GE PARAMETERS LISTED DR PERCENTEMEANNERROR ASCCOMPUTED.FROM CONSTITUERTAMEASUREMENT ACCURACIES.
ToP ROW ARC PROFILE ERROR VALUES AND MUOTTON ROW ARE PU) K AERODYNAMIC ERROR VALVES. ALL VALUIES ARE APPROSIMATE AN D ARE E-'r

GRAE'.RICH. Z/1. MOME NTUM LAT.HEAT SCRAHFAT SOT MAD. TOTAL HEAT BOWER FRICTION SCL,OPEC OCLPOT. ROUGH. DRAG
MO AT GMH AT 109 ELOO PIUS PLUS FEUD PLUS RATIO VELOC I TY HUMIDITY TEMP. LERGTH COEF.

165% 16,57 146% 18137 1247 10% 1357 3171C 73% 111% 517, 93%7 1467

I U7% 187% 46% 41% Il1ul tax 34% 156% 23X 64% 138% 43% 40%

" CONTINUED E').) W

R UM RUMIOEE. 790558B1430 MARINE SURFACE LAYER PRINT DATE : 1) JON 19810

TART TIME: 4:37:-,0 PS"I NERL ME ROMITE ITIOLOSY DATA SAMPLING RATE (ALL CHANNELS): h/Mn
START DATE: S Mlap 1979 (DAY t18) SARNN ICOULAS ISEIAND, CAI. DATA AVERAGING PERIOD: 30 Run

* COMPOUSEIFT PHRI I Ll- AND PUPI k AERIISYNAMIE DI RIVE 0 PARAMETEFR VAL-IIE WE IGHTED AS A FUNCTION OE THE AMOVE RESPECTIVC MEASUREMENT ERRORS
WITH TEL L OWER LIMIT OE THE CORRESPONDING MEASUREMENT UNCERTAINTY INDICATED IN 1 1

ELIIS PARAMETERS
STAP~iIITO YOD N SLA)ItNC PARAMETERS

TRAD.RICHARDSON NOIMBER MOMENTUM FLIOi FRIUTIOSN VELOCI TY

.56 11).0" AT- I G, -O.3E-1 ;6012 '.60IE-VI t6. E-02)

I.: IR TIC ME'AN HEF 16)11 I".IDIY El US )'tCALItN" SP, C: HUMID.
(Meter CMH z Ilfl? M(Eq Isr cI)H/Hq)

12.99 2.'r:'F 0!, 15S.Fl T161 -Ht)E9.1.)IS

/E AT Gnu) .8 .REAT ELIUX SEAl INC FlIT.TE-MP
V .068b 10 D1 (Wats/c?2 (KeluIun)r,

7.21F LI I;1.TE*DII -20930-02 I2EE02
7/L- FAT 10 METERS

0.8052 (P0. 0;') SI NHE AT I IIA ROUIGHNESS,' (ERGIR
(Wts/? IncTurL

MONTINGM~IWHOV LENT:TH 7. 841 1 IT0 4.0 .l0 4 614fE-', 16.0E-0%T

-I .923E 02 ;, AND SO) AR HIEAT FIVE DRAG COT I AT 10 ME TEAS

IWaI,"/,; I .r r1.3SF 01 1;- OE.Di I I .1411 -n 14.0E-041

IJIAL ((PAT blIISE T ELUR

9.41) Dl (.0+,,TI

(GWEN RAIOI

Sn.1(23 IT1.0YR

DII FERENI 1. WEE THI PRUE ILI ANY IR Al RI/DYNAM1IL .) RIET PARAMI TIE VALIII S AS COMY""T D VIA THE SIANAR1 DYVIAT ITN FROM TIR HE TA
ARTVF WE T MN , 0 III IT I , I TA AII 118 I)It AbURI MENT I:ICRIATNTY VA) II UWTT EV, ER ARGO (IF VAIL I I AR) . Al" VALLS ARE
LTED IN PEE) 05 NI Ff RN'. AND AI"i

GRAD. P ICH. ./l MOME NTIIM IA: J. HEP) !; N.HE AT IsRY RHO. TOITAL H) AT BOSOdiN E R I CTTION 0CC SPECU St.) POT . ROUGH DRAG
tNl AT (,MA Al (TM IIX El l I(5 tlll El ((V t I( RATIO VT)I 1(1:119 LIE IIIY TI ME tLENGIA Il lF

1MG 17% 00% 21% 310 0% 19% 15%X 5% 16% 31RS 13% .

CEND OP BATA RiIM 369



MARINE SURFACE L AYER MROHFT(OR0I OGICA EXPERIMENT

NIAVAL RESEARCH LAEORATURT

ATRMIT;PHE RIEI.PH)MY..ICS 'kRANCH
MARINE ATMOYPAFOTE RESEARCH STATION

SAN NILULAS, 1i AND, EAI If ((NNI.)

K0 ftxtf M)COHTEURI
0
UICA DATA 0

NUN NUMBER: 7905080900o PRINT DATL: 11 JUN (SRI
START TIME; 5: 7:50 PSI D ATA SAMPLING RATE (AIL CHANNILS(: 6/Moo
I(NO TIME: 5::37: 40 PH) 018 I AUPU:AGONG PER IOD. 3 0 MooITART DATE: 8 Ra.y 1979 (DAY 1211) ROME NCL A TRE: I -UPPER LEVEL , -IODWER LEVEL

ANALOG CHANNEL ROW DATA (AVERAGE USC);

N'.00 No.01 No.02 No.03 No.04 No.05 No-06 14.07 No.0 No.0
UTLIREE .5 TEMP.STRO(E. IFTMP.TU. DEW POINTI SEW POINT? WIND,!SPEEDI INO) SPEED B RRPRE . Y)TAD. WIND SIN .

6.25 .00 .00D.48 488 .0 4.465 4,646 -0.06 4.9'99

No.10 No-11 No.1.? N.13 N-.14 No.15 N-.16 No.17
POLURCK M A C F REQUONCY AC" VI)! TACO MANUAL FLAG 7E) O FF. SPAR E A SP ARE L 80111.8FEF .E

3. 9T4 3. 677 Z2.535 D 00 0 1.301 0 .001 0 501l 6.?05

-DIGITAL ):HANNFL RAW DATA (AUERAGF(: ESCARPMENT DATA, FIELD CALIIROATION AND WIND SPEED ESCARPME.NT CORECTIONSS:

No. No. UPWIND NEAR 'TPWINS (AND oP IPLAL SPLEFCAL N) DECAL WSIFI W!52C
AI R TIE(,. AIR LP. HESGAT/LENOTH PATH(Meters( (Volts) (Uoit S (Volt's) (CoE. (Cooof.I
1411 12.47U02 1421 12S712 UT1O3 (TI -0. 90a0 -0. 550 0.000 0.992 lSS

x SYSTEM HOJOEEPIAC PAEAMFTEOS TRANSLATED INTO ENGINEERING UNITS:

MANUAL I LAG ERRIOR COUNT DATA BASE1 VOLT REF .0EV SUIT.REP .D.U ZERO)MOP DES ACVOLT.FLUX AC EREQE LUU AC V OL7ALO. AL ERESIIICY
NNNzN (o SoS ) (No Scen S) ALNo..(.0058) PINo..0.060 (No .002V) (No. (58) (No 01Hz) (VA C) (Ho

S 100 0 0 0IP4596

* UPSERVED MICRUMETEOOLOGICAL PARAMETERS (INCLUDING THE ABOVE CAL. AND ESCARPMENT CORRECTIONS) TRANSLATED INTO ENGINEERING UNITS:

AIA TEMP.I WTND SPEEDI DEW P01801 TEMP.SIAI(C,1 WIND DIRT. DEAR.PRES.I DRY RAD. BULE WITEM MEAN AIR TEMP

(C elsoou) (ete r / se) (Celos I (-RSelI oM-2/3I (Deg .Tr elI (Molltar,) (W att/m ) (ColS ss) (Relon)
12,470 0.82 8 TS0 NOT DATA 313.6 1009.50 4.96E 00 13.1,5B O.O

AIR TEMP.? RIND SPEED? DEW POINT? TEMP STRUC.? TIDE TADLE RAR.PRES.
IClolN (oet0er/Seo (elsius) (ReO:oM-2/3) (M.eer OSLO )MollO,

1.57, 0.36 S.15 NO DTA 0.13 010.59

* CALCU) ATED MICROETE)TROLIU ICAL PAOAMETERS:

HEIGHT, 21 POT.TEMP.1 UIR.TFP.I V.POT.TERP.I AOS.RHUMID.I REL.UHID.I SP[CC.HUROD.I VAP.PRES.1 S.VAP.PRES.I REF.INDES I
(Mtes) )Clsos (Celsos I Celuoos (Ag/q3),l (Peronto) k/q ( tiollIar) MKl~r (Re..M-7/3)

-03 260 13.621 13.61 O.129F-0 74.3 6.629F-0 11.716 14.404~ No DATA

HE-IGHT,?? PUITEAP. VIR.TEMP.2 V.POT.EEMP.2 APS.HONID.2 RELN"U"'D. OPECRHUMID.2 VAP.PRES.2? S.VAP.TPRES.? REF INDEX 21
(Met.rs) (Clo) (Clos (C;2lsoos ) (Eq/ M (PerceoI (Kg/Kg) (RolI b ar ) (Mollobiar) (.s.M-?/3(

9.0 .61 3.31 13.0121 8).193E-03 74.43e 6.67,E-03 10.004 14.56 00 DA 1TA

" CONTINUED RELOW

PRINT DATE: iI1 JUN 19S1RUN NRHMPER: 2905080501 MARINE SURFAC I LATER DAT A S AMPLING RATE (ALL CHANNELS): 6/Moo
STCARTI TIM E: 5: 7:50 P ST AORL MICKOOMETEFOOLOCT DATA AVERAGING PERIOD: 30 Mont
$TO DATE: R 

4
ay 1979 (SAT 1203 SAN NICOLAS I lAND, CAl NOCMENCLATURE: I-UPPEO LEVEL, 20((WER ( EVEL

" PEOFILE NC()CLATIONO NASD ON AROVE ORSERUED AND CA(.C(LATED VALUES (RUSINOE,1973(;

FLUX PARAMEIFES PROFILE SL OPES

STA 1l)1 I( .)oUP,- DOWN) SCA(.INC PARAMETERS PARTIAL DERIVATIVES (o-INCR.ROTR HEIGHT)

(RAD.RIcHARDSCN NUMER MT(MENIUH FLUX FRICTIONSVELOCITV GENERAL)FORM:DN/DZ=) GENERALF FORM: NOLOPEz
)tta bleobnstaole (NT/on?(I Mter./ e.) I(NI-ND(1/II~nlIZI/2( l(LnZI-PSI((nDPO1

01016 AT CR4E - 1.0 48-Il, 2.909F-01 OZI. Z2OI/21 INI-NI1

(DEter GMH-(7 22)I/2 IR/e K ? )8QRq ") HIGHT (Meters) 7-HEIGHT (MI Uert.A.os
1 2.9 T--.3E-OS 6.28-I DAT .1 17 3I P ISI I

'11 At GMN LAT.HEAT FLUXW SLOrF 310
00 12 (We ts /M2 SCALING P T. TEMP. N SPEC . U 400TY (Kg/ g) N 5)fE C .HUM ID I T Y ( RK /K g5.768 II (RIKE, n) 2-HEIGHT (Mters) ZoHEIIRT 3M) Vert.Atos

Z/L AtTOI MFETEES - -1%E-03 054/02 -. 92E-06 PSI-PSI?
-.6 EHEAT PLUT SNE SLOPCE- -R.?1E 03

2/L AT IT 3.328 00 ROUGHNESS LENGTH N-POT.TEM.(Reloono OPO T.TEP,(Reloo
0T.U.0 (MeterS) 7-HEIGHT (Mters) I-HE IGT (M , V.rt I oos

188 AND SOLAR HEAT PiUX 7.1738-05 DPT/Dl- -I1.2617-03 PSI-PSI?
7/L AT 72 )Wa1tS/tI2 PIK !,LOPE -- 5.R/E 00
0,.ITT4 4.916E 00

DRAG COOP., AT I0 METERS NoLn TEMP STRUC.(KxM-2/3)
MORNN-UJHOU LENGTH TOTAL NEAT RODEfLU P1 01, )onsltl.; 7 sZHEIUHI 3M) VertAeon

(Meter%) Watts/n2 3.46)-o PSI-NONE
-8 RARE 02 6.59F nt CT?1 SEOPE.NO DATA

EI: AT 1.: T0095039 &OWEN RATIO

P'SI AT1 7? 0. 0503.39 (to 09 nt
PSI? AT Z71_ 0.0 5071 6 0.058
PSI?1 At 7? 2 S,.03070R4

-GENERAL CONSTRNTS: MISCELLANEOUS

VON RARRAN UR AVITATION PROIFILE PROP IE 8 I I-K9 BULR
[ONST AN I ACCEIERATION TUO.PRANDIE TUA.SENMIDI SEN HEAT MOI STIURE AIR DENSITY
)No Tnts E3/=e 2 HORROR NUMBtER TRAN!SE (IV TRANSE CEEF ;KRM)
0.4 9 .7 959 0.74 0. 74 0 .92F-03 l .. ,E-01 12/69"

oGENERAL NOTVES: AIR SPECIFIC HEAT
Acrc Iooatt eYceedd .. ...oR~n of . PrOftle Slope, and/or Partoal Derooatooe. (IT, l./R .Re.)

SHI-OH2? 0/ .033 Rq/Ag. WATER 101.4801 VAP

0 C)INIINUEE ON NEST PAGE 370



RUN NUMBER: 790150R15 00 MARINE SURFACE (ATER PRINT DATE: It JUN5 1981
START TIME: 5: 7:50 P';T NRL MICNOMETE(JROLDST DATA SAPLI NG RA IL (ALL 12L-ANNILS): 61/tta
START DATE: A May 1979 (DAY 178) SAN N ICOLAS ISLAND, CAL DAT 4A AVERAGING PERIOD: 3P' M-n

" ESTIMATED MICRGMETEOROLIIICAL PARALMETERS AT TEN METERS:

A1I TEMP. WIND SPEED, DEW POlnr TEMEl.STRUC, IBAR.PRS1.' 11.11K WI TEMP AIR-WITETMP POT-WI lEAP VIA-WITEMP V.901-WI TEMP
(Celaws > IMetor/s (C I .stn (Kel. ,M-2/31 (I AlHI (CeLsius )Kelvr (Kev) IAeluaI (KeIlin
12.559 8.41 8.14 NO0 DATA 101.50 13,558 -0.999 -0.901T 0.5 27

HEIGHT POT.TEMP, VIRTEMP, V.POIT.1EMP. ARS.HUMIDo. REL,H(MID. SPEC.HUMID. VAP.PRES. SYVAP.PRES. REF.INDEX
INMeter S) (Cel.sius)I (Celius) (Celsius (Kg/tt 3l' (Percent) (Kg/Kg) IM ilibars) IMillaibars) )RKeI.aM-2/t)
10.00 12.657 13.718 1 3.816 8.I86E-03 74.42 h.670F-D3 10.79 3 4.503 NO DATA

" BLK AERODTNAMIC CALCULATIONS BASED ON ABOVE ESTIMATED VALUES AT TEN ME TERS (FR IEHFE El AL,1978):

INFERRED FI.U PAAFFRS INFERRED TNFFRR( D MEAN VERTICAL

STABILITY !URAFIP,.-DOWN) SCALING PARAMETERS VELOCITT COVARIANCE MISCELLANEOUS

GRAD.RICHARDSON NUMBER MOMENTUM FLUX FRICTIONVELOCITY WITHeLON.VLCT AIR/DENSITY
l"D.ble,-UttaDbl ) (Nt/c.2)l (Meters/ec) (Met"r2/seu 2)Kg/31)

-0.0-54 AT OH -1.0 E-I 2.896E-XI -B.386E-D2 127

GEOMETRIC MEAN HEIGHT HUMIDItYMFLUS SCALING SP, C.HGM1D. WITH AD'S. HIIMIIIIY AIR SPELIFICHEAl
(Mete r) OMM=(ZINZ2II/2 (Kg/sec t2) (Kg/Kg) (Mete r Kg/sec mt

3
) (ITual ./Kg KAe.

12.99 3.92E 0% -1.1 03E-04 3,9 19E-05 .4144E 02

Z/L AT 0MM LAT.HEAT FLUX SrAlING POT.TEMP. WITH POT,'TEMPLRATURF WATER LAI.HEAT YAP.
-0.06h6 (WWIt s/ t2)( I vluat1 (Meer ReX./ e) I cal/Kg,

9.66E 01 -3L.IOE-02 8.976 E 03 5.9021E 05
Z/L AT ID METERS
-0.051 I:EN.HEAT FLUX ROUGHNESS LENGTH VAP.PRES.AT WT LEVEL

(Wets/Mr (Mtr) (Millib~ar)
MONIN-OBUKMOV LENGTH IlYE 01 7,56E-015 15.501
(Meters)
-1.973E 0? SKT AND SOLAR HEAT FLUX DRAG COFFAT IL METERS ADVAHUMID.AT WI LEVEL

lWatt's /"?) ()itteescatle-) TK/ 3)
4.96E 0I I.IE35E -0I I.ITIE-02

TOTAL HEAT BUDGET FILLSX bAR PRES.AT WI LEVEL

(Watts /m2) (Milla ar)
1.13E V, 1011.70

PlAIN RATIO

0 .115 

i

It MEASUREMENT ERROR ANALTSIS OF PARAMEFTERS LISTED IN PERCENT MEAN ERROR AS COMPUTED FROM CONSTITUENT RENYLLUEMEAT ACCURACIES.
TOP ROW ARE PROFILE ERROR VALUES AND UTTOM ROW ARE T(1Cc AEMODTNAMIC ERROR VALUES. ALL VALUES ARE APPROXIMATE AND ARE ['u--t

ORADATICH. Z/L MOMENTUM LAT.HEAT SEN.HEAT SKT RAD. TOTAL HEAT BOWEN FRICTION SCL.SPEC SC:L.POT. ROUGH. DRAG
NOAT CMM AT ION FLUX FLUX FLUX F LUX FlU X RATIO VELOC ITY HLIDITY TEMP. LENGTH ELIEF.

173Z 173Z 122% 170% 141Z 19% 149X 311% 61Z % ll% 817. I 122%

185% 185% 46% 39% 113% 19% 36% 153/ 23% 62% 136% 43% 40%

-CONTINUED BELOW

RUN NUMBE R: 7905080500 MARINE SURFACE LATER PRINT DATE: 11 JUN 1900
START TIRE 5: 7:50 PIT NRL MCROM ETEOROLOGY D ATA SAMFI INS RATE (AL L L HANNF( S): 6/Mac
START DATE: 8 ya 179 (DAT 1201 DAN NICOLAD IAND, CAI. DATA AVERAGING PERIO:3 a

- rOMPOSITE PROFILE AND RULK AERODYNAMIC DERIVED PARAMETER VALUJE WEiGHTED ASDAIFUNCTION YE THEF ABOnVE REYPEET lYE MEASUREtYENI ERROR
,- THE LOWER LIMIT OP THE CORRESPONDING M( ADUREMENT UNCERTAINTY INDICATED IN II

-LUX PARAMETE RS

STABtILITS lnUP,-v . SCALING PARAMETERS

GRAD.RICHARDYON NUMBER MOMENTUM FLUX FRICTIONVELOCITY
IV+StRble. - Unst abIel I (Mt'/el2) (""eters /sc)
-0.034 10.021 AT 0MM -l.03F-01 16.IE-121 2.899F-Xt 16.0f-021

GEOMETRIC MEAN HEIGHT HUMIDITY FL.UX STALING 3tEC.HUMID.
(Meter) GMM-lZIeZ2lI/2 (Kg/sec ^2) (Ag/Kg)
12.99 3.6/E-DS IR.TE-D61 -9.39SFE-05 [3OE-IS)

2/L AT CMM LAT.MRHAT FLUX SCAL INS POT.TEMP.
-0.1a42 10.021 (Watts1/12) (K elvi-)

R. EXI12~c1) -1.79E-02 12.IEF-02I
Z/L AT 10 METERS
-0. 033 10,.021 SEN.HE AT FLUX R OUGHNESS LENGTH

lWaftsM21 (M eters)
MONiM-OBJ(HOV LENGTH 7.6SF 00 13.0EiIDI 7,Y97E-05. 16XE-I5I

-3.076E O2 SKY AND SOLAR HEAT ELUX DRAG COErIA IS MR TEAS
(Wtts/M2l l(ntern)

4.9"6E It0 I2.O tII lM .. '41 14 OE-641

TOTAL HEAT B.IIDGET ELUX
(Watt /tM I i) i

1T)WEN R tATIO0

0,096 10.081

It DIFFERENCE ETWEEN THE PROFILE AND RU)K AtA RODYNAMIC DA Rr I DEARAME TEA VA: ((ES AS ELTMPL(IEID VIA THE VIANDARD DEV IATIIN m I I ( i I HT
ABOVE WETGMHRD CMOITI VAL)R OR PRS(R( NF. UN TRIY VA)LLI (WHICH EVER ARG O) UTF VALUEF Vi I AR(.PR I Au)I VAI (IFES Ar

LITDI ERCENT DIEERRENCR AND ARE '-.r-"

GoRAP.RICH. Z/k MUMENTUM [ATMHEAT Y.NME FAT SKY RAD. TOTAl HEAT BOUWlN FkrICIIOR 5:4 IP SEC V.: MPOT AV:ICH IV"AC
NO.AT GMM AT ION Elu UT Flu VT LUX I(1 I ((0I0 U R AIO VELOC IY HURTOT) TIM)Y1 '1 1 ENGI I (

56% 54% MS 26% 5t% o% 27% 31% ox 25% 16%I

[ ND or DATA RIME 371



MARINE SURFACE I AVER MICRXMETEORXI OGICAL EXPERIMENT

NAVAL MF',EAREH LABORATORY
ATMOSPHERI PHYSIS B RANCH

MARINE AT MOS;PHERIC RE SE ARCIH S TATION
SA N NICOLAS I SLAND , CMI IFORNIA

N MRCROMLTEORXLQ5ICAL DATAO .o

RUN, RUMBA,:k 7YOXSUOE0VSa PRINT DATE: I I JUN 1981
SlINRT TM: 537:5 PSI SRT SMLNG MATE (ALL CHIANNELS): 6/Mit
TNO TME: N: 8: 0 PSI DATA AVERAGIN PRID TXM
.1MB) SATE: 8 

M
op 1/) DAY 12:1) NOMENCI ATONE: 1 UPPER LEVEL, DmLOWER LEVEL

AN;,,G 0C LViCE RAU DATA (AVERAGE V0);

N000 N XT .o.02 M-13 N-.14 N-.15 No6 N-.17 N,.013 No.0.E .1EA U,P.VTAU .I TTMP.TU TO DW PIET DW POINT?' WND SPEEDI RID'SPEED, AMRES.? SH AD. WINDI SI.
I.0 (:010 0.0I1. 4.672 4.75. 4.685 4. 526 4.AP53 01096 5.202

NO0 N-11 No.12 No.13 N-.14 No .15 NoO.16 No.17
ii, AT I69 MI L EREUEON:Y A L V II TAILE MANUJA ElAC GZER O RE. SPARE A SPARE B VOLT. R EF ,B

S.Y9o A.759 2, t '14 0 0SI 0. OUT 0.0 01 0.0 91 6.205

[At118 (HNSI LMAW DANIA AVE RAGE I: EVCANPMENT DVTA, FIELD CAIBRATION AND RIND SPEED ESCARPMENT CORRECTIONS:

N-.I N,? UPWIND NEAR UPWIND LAND SPIECAL DROE.CAL ATBFGAL W51EC OS
21 I, .)I AIR ELMs.? HEICHT/LEHCTH PATHIMetern EVoIRNI (Volts) (Volts (CoeFE. (cofE.)

14EE 1"i041 14;'1 12(586 97 I68 aR 0. 018 -0.050 0.000 0.992 0.9 49

o ;(.TLMt 1-11140;, 0/INC PI'AMI TENS (MANSE VIED RIENINoI'RINS3 UIY

e :L [ LoA,, WHOMR CIJIENT SATA AT VEIL:I RF'.0V VOLT REF .DEV ZERO RFF.DFV AC VOE.T. FLUX AC FRIEFLUX AC V ULTACC AC FREQUEENCY
;NU,,~,. n~so AINO 05IV) BlNt. 0015V) (No. .. 002V) INo.)STE ENo. 11H) VAC (Ho

El aT 115.3 591.76

Ofl Io: RVEFI1CUoLMOYIA PAVAMk TENS (INCLUDING THE ABOVE CAlI. AND EYCANPMENT CORNECTIONVI TRANSLATED INTO ENGINEERING lUNITS

,E1o (li EV I WIND ',11I1DI DEW1 POINT) YIMP.SERUG.I WINDSIN. BAR.AIFS.I TOOT MAD. BULB WY TFP MEAN AIR TEMP
'L 0, ' (Metr. c I ICeorI IIelo-/E (DI e.oe IMolloB~t _ IRW 't/ t2 1 (Ce.....E EKIoO
V: 1,14 Y. 02 .5 NO DATA 321. 1009.59 -. 34E 01I 13. 546 285. 297

I EA M1, 2 WIND S(1112? DIRW P1,1NY? TEMP.SYRUC.7 TIDE TABIEF BAR.PRES.2
I"o,_, (14 leecsc (Celos IKeE. ,M -2/3) (Meter_ MSLE (Millibar)

2 liY 0.44 7.73 NO DA TA 0.22 10.69

*L-I LL:I AYES YICROMEYFIIVULDGC AL PARAMETERS:

H,1(,sE, 71 POY.TEMP.1 VIR.TEMP.) V.POTTEMP.1 ANSH"UMID.1 .%L.HUNTIB.I 10PEC.HUMID.I VAP.PRES.I SVAF.P~R.I RET.INDEY1I

11.5 1272034 13.2119 13,39 7.A9ZE- a3 73 .88 6.42SE-I3 a1.389 14.0B3 NO DATA

"IEVEEE1 /2 FUYTE.2 OIR1 I l.TEMY.2l V.PGT,TERP,7 ABS.-HUID.2 REL.HUM"ID.2 SPEC.HUM01D.2 VRF.PNES.2 D.VAF.EWLN.2 REF.INOIE 2
'Settol E~ol (o C ~lots (Celos 0R5/t,3E (Perceet 1R

8
/RI (Millo~r Ibolo o1 (Ke1.o9-/3)

WE 1.24 13.7834 13.374 7.974E-03 7 4.31 6.487E-03 10.499 14.1291? NO DRTA

Ilt) TINS. E B) 11W

PRINT DATE : TI JUN l9NX
6VN NUMDER: /N15U110530 M4ARINE '.ORFACT- LATER DAT A SAMPLING RATE (ALL CHANNELS): 1,/Rio
START IME17,: 5:37:50 PST HRL MI CROMETEFOROLO&T; DATA AVERAG ING P ERIOD:1 3 0 Rio
11 1A) T7 ATE: 8 Ma.y 1979 1089 12111 SAN NICOLAS ISLAND, CAL N OMENCLATURE: 1_ UPPER LEVEL, O-LOAER LEVEL

*I (Fil ILLE CALCULATI IONS BIASED ON ABOVE OBSERVE D AND CAL CUL ATED VAl UES IBUSINGER,1973T:

FLUX FARARETE.VS PROFILE SL 09EV
TjATI ITT I . UP,-oDOWN) SCALING PARAMETERS PARTIAL DERIVATIVES I(oINCR.R T H HEIGHT)

C-AS RILUARYVYIN NUMBER MOMENTUM ELUX FRICTION VELOCITY CENTRAL EONM:DN/DZo GENERAL EORM: N'S SOPE=

OnTaSe hEtst tI INt/tol (Me ter/t IINI-N2 I1/11A(7oZ2 t IL,.,ZI-PYIA(LoZOP -II1/
.32 AT GR -9Y0RE-I2 2.7TRE-TI IZC2TI/] [NI-N?)

I4EIMLTtRIL MEAN HEIGHT HUMIDITY FLUEX SCALING SPE.C.HOMD. N'.WIND SPEED (R/"ed NIN SEBLED EM/nec
IteEGMIIZ-Z?)I/2 EKg/sec eZI) IKg/RI- 2-HEIGHT IPteel 2HEIGHT (RI Ve.Aois

12.99 I.50E-O -4.731E-S5 DWS/DZ 6.4SFE-DO Ps PIT
AS SLOPE= 1.47E 00

11L AT CR8 LA T.HEAT ELUIX
oU05 0 (WI ot/R2 1 SCALING POT. TEMP. R'XPFC.HUMIDITT lKg/Mg) N=XPECHUMIDITo lKg/kgE

.91E IT 1Rloc ZOHEIGHT (Mitt.-) Z -tEIGHT I N: ertIAwo
ilL, AT 10 MOES7IS-2DSH/DZ IR9E1 P IOPI
lO. .EHN(if,.HEAT FIIIX 

SN SLOPE- -IME 64i/ T1 7.04T 0U ROUGHNESS LENGTH H:PXT.TEMP.I.toiR N-POT.TEMP rlnio
D1. (7 (Metern) Z HE G HT (MteI Z=HFIGHT MR ~tAi

DR Y ANDo SOLAR HEAT FLUX SOBD6E-OS De T/DZ= 3,900-03 PSI-PSI?
1/1- AT 72 Ijt 's/1 ' PYK R(1Op E. 2.59E "I
X. .031, 1.SHE 0I

DRAG TREE. AT 10 METERS N LtT, . TIT B R23
MON INVI:PAIIY I ENGTA TOTAL, HEAT BUDET ELlIX (Desot~s 2.HIGHT IM V.rt AXO
(Mete-) E" atsI .II;?) F i t 0 SI'NONE

2.."99E 02 1.R6L RI CT? SLUPEONO DATA

FOE) AT 7;1 -0.33101!1 BOWER RATIO
AT "' -0.164,; (No Citt. I

I"1 AT I1 p 1,4451 0I 8
V/AT /2 X.24N66

A . N, R AL T 0.I OANTIS: __MISCELLANEOUS

VON RARPAN :RAVIIAT ION PROF II PRYTF I POB BULB
T1:,186 AN CLIRG ATI10 TUARANSTL TLIR.SEHMTDT S'N HEAT Mol.ITUH AIR DENSITY

IN,,:)' 1,1/ e, 7) NULMPER RMEDIER T RANS;E TIME. T RANSE COFE I.m l )/A
Y 9 7959 f T74 0.74 l.9;?E-03 I 3 'F-03 I.-28a

I I N NRWl NOT I AIR RPE lTIEIT EAT7
y:co)Ieet"ecee PT o ne;suremnt of Profile Slope aR8/or Partoal Derooctioc KIoI.R R:1

-,l SHP?. / .0H1 -. A4/RQ. RATER LAT HE AT VAF

(IT- I /R q1
014S5

lNT INII TIN MINI P80.1 372



RUN NUMBERA 79050e0530 M RINE SURFACE LAYFR PRINT DATE: It JUN 1980
::IA I I MP: 1:37;50 PSI NRL MI CR UEEAIROLOGY DATA SAMPLING RATE (ALL CHANNELS): 6/Min
SIAR DATE: B May 197Y (DAY 128) SAN NICOLAS ISLAND, CAL DATA AVERAGING PERIOD: 30 Min

"t';IIA1ED ICROE OIRRTLOGICAL PARAMETERS AT TFN METERS:

' FMP. WIND SPEED DEW POINT TP.XTRUC. ARPRS. BULK WT TEMP jAIR-WT TEMP POT-WT TEMP VIR-WT TEMP V.POT-WT TEMP
(M.lslus) Uteter/sec) (Celsius) (KeD.,M-2/T3 (MillibarI (CelsIui) (Rein) (Kelvin) (Kelvin) (Ke1znI

12.152 8,51 7.71 NO DATA 1010.61 13.546 -1.394 -1.296 -0.270 -0.172

HFIGHT' POTTEMP. VIRIFMP. V.PIT.TERP. ARS.HUMID. REL.HUMID. SPECHUMID, VAPPRES. D.VAP.PRER, REF.INDEX
(Meters) (Celsius) (Celsus) 1Cel 91.3) (Mg/n]) (Percent) (Kg/K

g
) (Nillibats) (M.ilibars) (Kel.xM-2/3)

10.00 1.250 13.276 13,374 7.964E-03 74.26 6.479E-03 10.486 14.121 NO DATA

SBUtK AERODYNAMIC CALCULATIONS BASED ON ABOVE ESTIMATFD VALUES AT TEN METERS (FRIEHE ET AL,1978):

INFERRED FLUX PARAMETERS INFFRRED INFFRRED MEAN VERTICAL
STABILITY (+'UP,-DOWN) SCALING PARAMETERS VELOCITY COVARIANCE MISCELLANEOUS

('AD.RICHARDSON NUMBER MOMFNTUM FLUX FRICTION VELOCITY WITH LONG. VELOCITY AIR DENSITY
I,-tBAe,--Uns~aD~e (Nt/n21 Mters/see) (Metel2/seot) (KR/

3 0

-0.072 AT GCM1 -I.16E-01 2.93RE-II -8.633E-02 1.2291

(;IUNETRIT MFAN HEIGHT HUoRIIITY FLUX SCALING SPEC.HUMID. WITH ASS. HUMIDITY AIR SPECIFIC HEAT
(Meter) CMH=(Z1Z)I/2 (Mq/sec .) (Kg/Kg) (Me ter Kg/sec n3) (ITCeM,/Kg Kel.)
12.y9 4.OE-a5 -1.264E-04 4120 5E-05 2.414E 02

Z/L AT GtH LAT.HFAT FLUX SCALING POT.TEMP. WITH POTTEMPERATURE WATER LAT.HEAT VAP.
-0.0as (Watts/2) (Kelin) (Meter Kel./sec) lIlcal,/RI)

1.04C 02 -4.135E-02 1.215E-02 5.9044E 05
ZIL AT 10 METERS
-0.bS ((NHEAT FAUX ROUGHNESS LENGTH VAP.PRESAT WT LEVEL

( tts/n) (Me tra) RillirbeI
MONIN-BAUAHOV LENGTH 1.51E 01 7.445I-05 5.4Pa

-. s2E £, SKY AND SOLAR HFAT FLUX DRAG CO.AT Xo METERS ABS.HUMID.AT WT LEVEL
(Watts/n?) (Disensionles,) (Q/n]3)
-1.34C 0l 1.192E-03 1.171E-02

TOTAL HEAT BUDGET F 3UX BAR.PRES.AT WT LEVEL
(WatIsIn) (Mill Bar I
1.06E O 1011.80

BOWIN RATIO
(A unit)
0.145

M )ATUREMENI ENROR ANAI YSI OF PARAMFTERS LISTED IN PFRCENT MEAN ERROR AS COMPUTED FROM CONSTITUENT MEASUREMENT ACCURACIES.
TrAP ROW AR PRUGFTLE FRR)R VAIlF AND BOTTOM ROW ARE BUT K AE RODYNAMIC ERROR VALUES. ALL VALUES ARE APPROXIMATE AND ARE *or-:

GRAD.RICH Z/L MOENIUM LATH/AT S[N.HEAT SKY RAD. TOTAL HEAT BOWEN FRICTION SCL.SPEC SCL.POT. ROUGH. DRAG
NO.AT CnH AT lOM ILUX FLUX FLUX FLUX PLUX RATIO VELOCITY HUMIDITY TEMP, LENGIT COKF.

1671 141% 102Z IbIS 02% 0o% 105x 1421 51% 109% 323 711 102%

1)yZ 169% 461 A9% 97% Il 52% 1351% 23% 62% 120% 43% 40%

LAONTINU! 19D BELOW

HUN NUMir: 7YXSX0T3U MARINF SURFACE LAYER PRINT DATE: I JUN 1980
S1AR IIMr; 5:37:50 PSI NRL MICROmETETIRLOGY ATA SAMPLING RATE (ALL CHANNELS): b/Hin
!fTART DAlEi N May 1979 (DAY IPA) SAN NICOLAS ISLAND, CA) DATA AVERAGING PERIOD: 30 Min

f3Ar)J51Tl. ER(IFIEl AND BIJIK AFROYNAmIC DERIVED PARAMFTFR VALU)E WEIGHIFD AS A FUNCTION OF THE ABOVE RESPECTIVE MEASUREMENT ERRORS

WITH THE LOWER LIMIT SF THW CORRESPONDING MFASUREMFNT UNCERTAINTY INDICATED IN I I:

FLUX PARAMETERS

STAkI(ITY (.Up,-DOWMN) SCA) ING PARAMFTERS

GRAD.RICHARDON NUMEEr MSOFNT'IU FLUX FRICTION VELOCITY
(- tAhli,--33%tab s) (Nt/n?) (Met er/se )
-0.000 IIX2A AT 053 -l.6lE-O T.af-02l .. 7'XOE-I 6.XE-02)

Cvf3MF7R[C AN HFIl1HT HI5)I21Y FLUX SCALING TPE(.HUMID.
(e ter) CM (ZI*Z)I/2 (Ks/Nec n2) (Eq/Kg)
12.99 T/.-rS5 )I.0E-D61 -9.14 E-05 13.0I-05I

I/L Ar GM( LATIHAT FLUX SCALING POTTEMP,
o1? toU11 ') (Wt t./n? I (RelIs)

9.13F El 12.6E+I 7,870E-03 12.1E-02]
/L AT 10 MKFRS
0 aXI (1.oI SEN.HAT FLUX KIURRNHFS LENGTH

(Watts/n?) (Meter,)
MJNN-OBUKHOV (KNGTH 3.15 00 )3.0 t61 b,733E-07T f6.0-01

).IIE (3 SKY AND SOlAR HFAT FLUX DRAG COEFAT I10 MFE ES
(WatIs/n2) (Meter
-1.341 1 110E1) 1 lirE-US3 14.0-041

TOTAL (IAAT 1:1 SGET FLUX
(Wit t / ;' )

)'0WKN RAT 1)
(eno unlts!

o.12 031

* 3.1' EN A' IA N TI' "111 EF I AND B)) K AFROTYNAMIT DrRIVED PARAMET ER VAUES AS COMPUIED VIA THE STANDARD DEVIATION FROM EITHER THE
.(((ejt WO (':9) U TA3)U(3 II VJtUL (Ii I' A,0 '(MINI UNUI NT! VALUE (WHICH EVFR ABSOLUTE VALUE IS LARGER). ALL VALUES ARE

('.0 [N PIS ALEI DIF11. UNSF A;(( AVE RLr A

(.RAD.RI 0 . /' M,(MfNIIiM )AT.HFAIr UN.H(Ar SKY MAD. TOTAL HFAT BOWEN FRi tION SOL.SPEC SCL.POt. ROUGH. DRAG
Ill AT ,H) A) I,,' IIIx I Jx IlUX ILIIX FI.UX RATIO VELOCITY HUMIDITY IEMP. I ENGTH ((EE,

356?. 'AL'S M 42% 351X ox SEX 11% 4% 39% IROl 141 4Z

a Am Ow MIA vim 373



MARINE SURFACE LAYER MICROMFTEOROLOGICAL EXPERIMENT

NAVAL XtoYEARCH LABORATORY

ATMOSPHERIC PHYSICS BRANCH
MARINE ATMOSPHERIC RESEARCH STATION

SAN NICOLAS ISL AND, CAI IFORNIA

* * K MICROMEIUROL.OGICAL DATA . . .

RUN NUMBER: 7905080600 PRINT DATE: II JUN 1980
START TIME: 6: 8:10 Pir DATA SAMPLING RATE (ALL IHANNFL.SL: X,/

M
ot

END TIME: 6:38:20 PST DATA AVERAGING PERIOD: 3O Mon
START DATE: B M.y 1979 (DAY t(:) NOMENCIATURE: I-UPPER LEVEL., 2=i OWER LEVEL

. ANALOG CHANNEL RAW DATA (AVERAGE UDC):

No.O0 No.01 No.02 No.03 No.04 N.05 No.Oh N.07 No.OS No.09
VOTLT.RFFA TFP.STRUC.I TENPSTRIC.2 DEW PLINII DEW POIN12 WIND IPEED] WIND SPEED? BAR.PLS.L SKY Al. WINS DIR .

6.205 0.000 0.01 4.657 4.734 4.417 4.217 4.667 U.31. 5.178

No10 No11 N0.12 NO,13 No.14 N.15 No.11, No.17
EOIL.K WT TEMP AC FREQUENCY AC VOLTAGE MANUAL FLAG ZERO REF. SPARE A SPARE S VOLT.REEF.b

4.903 3.727 2.534 0.1 0.501 0,001 0.0 1 1,20%

o DIGITAL CHANNEL RAW DIA (AVERAGE): ESCARPMENT DATA, FIELD CAI IBRATION AND WIND STEED ESCARPMENL CLRRECTIONS:

No.1 No.? UPWIND NEAR UPWIND LAND SPIFCAL DLPFCAL WIBFCAL WSIFC 6 ,2EC
AIR TEMP.1 AIR TEMP.? HEIGHI/LENCTH PATH(Meter ) (VoILs) (UolES) LUcitI (CFf.: (C'iT.)
1411 117011 1421 1177'1 0.199 45 -0.00A .0.050 0.000 0.992 0.949

- SYSTEM HOUSEKEEPING PARAMETERS TANS)LATED INTO ENGINEERING UNITS:

MANUrL FLAG ERROR COUNT DATA SA;E. VnL T.REF.DEV VDlI.T.RFFDEV ZERO RFFDEY AC VO.1 FLUX AC FRE.SFlUX AC VOLTAGE ACF REQUENCY
(No.scaoos) IHo.scansL LNo.oransL AHo.).SSV ) Po.ISV) (No.>.002V) (No.),V) (No.11lH) (VALL (NiL

0 0 18o 0 0 0 0 0 115.3 t,9.73

o OBSERVED MICROMETEOROLOGICA PARAMFTERS (INCLUDING THE AROVE CAL. AND ESCARPMENT CORRECTIONSL TRANSLATED INTO ENGINEERING UNITS:

AIR TEMP.I WIND SPEEDI DEW PvONTI TEMP.SLIJC.I WIND DE1. BARPRS, SKY SAD. BULK WT TFMP ME AN AIR TEMP

(Celsius) (Meter/se) (Celsos) (KeI.xM-2/3) (Dg,True) (Millibar) (Wait/n?) (CeIsos) (Kelvin)
11,701 0.51 7.50 NIL DATA 21.1 1109.72 -4,91E 1 13.548 G84.89L

AIR TEMP.2 WIND SPEED'; DW POINT2 TELP STRUC.2 TIDE TROOP BAR.PRES.2
Celsus) (eter/e) LE ouS s./) x (Me r MSL) (MolloLar)

11.775 8.00 7,59 NO DATA 0.29 1010.91

o CALCILLATED MICRUMETEL NRLOEICAL pARAMETERS:

HEIGHT, ZI POT.TEMPI VIR.TFMP.I V.POT.TEMP.I ARS,HUMID.I REL.HUMID.I SPEC.NLLIID.1 VAP.PRES.I S.VAP.PRES.I AE.INDEX I
(Metrs) (Celsios) (Celsos) (Celsou ) (Kq/ 3L I Percent) (Kg/9) (M1lh1bar) IMOlltoar) (KeI.M-2/3)
18.35 11.881 12.807 12.987 7,855E-03 75.47 6.387F-03 10.330 13.697 NO DATA

HEIGHT, 2 POT.TETEM RIRTEMP.? 1 .PUT.TEMP.2 AAYNUMID.2 REL.KUMID. SPEC.bUMID.?' AP.PRES.2 S.VAP.PRES.2 REFINDEX 2
(Meters) (Celsios) (Celsous) LCelsoosL CKq/MI) (PerceniL (Kq/Eqi) 0M511br) (MIllbar) (KeI1-M-2/3)

9.20 11.865 12.488 12.978 7.910F-03 75.49 6.424E-03 10.491 13.779 K0 DATA

- CONTINUED BELOW

PRINT DATE: I1 JUN 1980
RUN NUMBER: 7905080600 MARINE SURFACE LAYER DATA SAMPLING RATE (ALL CHANFL.S): 6/Moo
START TIME: 6: 8:10 PST NRL MICROMETEOROLOGY DATA AVERAGING PERIOD: 30 Mon
START DATE: 8 May 1979 (DAY 128) SAN NICOLAS ISAND, CAL NOMFNCLATURE: 1_UPPER LEVEL, 2=LOWER LEVEL

o PROFILE CALCULATIONS BASED ON ABOVE OBSERVED AND CALCULATED VALUES (XELSINGER,1973):

FLUX PARAMETFRS PROPILE SLOPES
STATLILITY I+ UP,-DOWN) SCALING PARAMETERS PARTIAL DERIVATIVES ( INCR.WITH HEIGHT)

GRAD.RICHARDSON NUMBER MOMENTUM FLUX FRICTION VELOCITY GENERAL FORM:DN/DZo GENERA FORM:'N'.LOPE
I, -Stable,-=Un sta"lL) (Nt/m2L (Meters/sec) I(N1-N2I/Iln(ZI/ZL I(LnZI-PSIl)-LLnZ2-PSI)/
0.019 AT CMH -0.2)7-02 2.58SE-0I L2Z2)1/21 INI-N2)

;EOMETRIC MEAN HEIGHT HUMIDITY FLUX SCALING 1PEC.HUMD. NWIND SPEED (M/%ec) N-WIND SPEED (M/so I

(Meter) GMHo(ZIoZ7LI/2 (Kq/sec eD) 0Kg/Ag) D=HEIGHT OMoers) Z'HCIGHT (I V)tAtOs
12.99 1.6E-O5 -5.1lE-05 DWS/SZ- 5.64E-0 PSI-PSlI

US SLOPE- 1.5SF 0S

71L AT OM 
LAT.HEAT FLUX

0.a28 (Watts/e) SCALING POT. TEMP. N-SPEC.HUMIDITY (Kg/Kq) N=SPEC.HUMIDITY (1k/Kg)
4.1RE 01 (KelvinI ZHEIGHT (Mee-) Z;HEIGHT (M) Vert.A.on

Z/L AT 10 METERS I .044E-02 DSH/DZ= -8.92E-06 PSI=PS12

0.021 IiEN.HEAT LITX SH SLOPE= -1.02E 04
)Uatts/oDL

Z/L AT IT -3.36E OD ROUGHNESS LENGTH N=PT.TEMP.(KYeTn) N=POT.TEMP.TKelInL)

1.039 (MeTers) 7;HEIGHT (Meter.) Z=HEIGtT (M) Volt Anon
SKY AND SOLAR HEAT FLUX 4.54E-0 DPT/DZ 1,75E PSI PSI2

Z/L AT Z2 IWatts/ 2) PK SLOPE= 5.1E 01
0.020 -4.IE 0I

DRAG COEF. AT ED METERS NLnTEMP.STRUC.(K,-2/3)

MININ-0SUKHOV LENGTH TOTAL HEAT BUDGET FLUX (lIl menstolesoO Z=HEIGHT (M Vert.Aoos
(Meters,) IWtt./2) 1.1481 03 PSI-NONE
4,678E 72 -1.07E SI CT2 SLOPE-NO DATA

PSII AT ZI1 -0.184347 BOWE RATIO
PSll AT 72' -1.192425 (no unit%)
PSI2 AT ZI -0.249118 -0.00
PSI2 AT Z2- -S.124B9R

o GENEAL CONSTANTS: MISCELLANEOUS

VON RARMAN GRAVITATION PROFILE PROFILE bULE RULK
CONSTANT ACELERATION TURPRANDTL TURSCHMIDT SEN NEAT MOISTURE AIR DENSITY
(No ttofsO (M/sec 20 NUMBER NUBFER TRANSF.CIEF. TRANSF.CODEF, (K/I
0.4 9.7959 0.74 0.74 0.92-03 1.32k-0 1.2348

o (;FNERAL NOTE';: AIR SPECIFIC HEAT

Acoorocy lotltton exceeded For 1easurent OP ProP.e Tlop. and/or Partial DerIatioe, LI1c.1./
9 
R.I

Cooootton etecoted by inertoon oP: .41RE 0z

SH SH? 0/- rOE.-3 Kq/Kg. WATER LAT.HEAT VAP.

(ITcI ./K 9
)

5.906E 05

* CONTI NUE ON NEXT PAGE 374



RUN NUMBER, 7905090600 MARINE SURFACE LAYER PRINT DATE: 11 JUN 1980
START TIME; : R:I 0 PST NfL MICROMETEOROLOGY DATA SAMPLING RATE (ALL CHANNELS); 6/1,
START DATE: 8 May 1979 (DAY 128) SAN NICOLAS ISLAND, CAL DATA AVERAGING PERIOD: 30 Ain

* ESTIMATED MICROMETFOROLOGICAL PARAMETERS AT TEN METERS:

AIR TEMP. WIND SPEED DEW POINT TEMP.STRUC. BAR.PRES. BULK WT TEMP AIR-WT TEMP POT-WT TEMP VIR-WT TEMP VUPOT-WI TEMP
(Celsus) (Mener/sec) (Cels0us) IKil.n-2/3) (Millibar) (Celsius) (Kelvin) (Kelvin) (Kelvin) (Kelvin)
11.766 8.06 7.55 NO DATA 1010.82 13.548 -1.782 -1.684 -0.669 -0.571

HEIGHT POTTEP. VIR.TEMP. VPOT.TEP. ABS.HUMID. REL.UMID. OPEC.HUMID. VAPPRES, SVAPPRES. REE.INDEX
(Meters) (Celsius) (Celsius) (Celsius) (K/.3) (Percent) (Kg/Kg) (Millitars) (Mllibars) (Kel.nM-2/3(
1.a0 11.864 12.870 12.976 7.904E-03 75.48 6.420E-03 1.393 13.769 NO DATA

* 8L11K AERODYNAMIC CALCULATIONS BASED ON ABOVE ESTIMATED VALUES AT TEN METERS (FRIEHE ET AL,1978):

INFFRRED FLUX PARAMETERS 1NFERRED INFERRED MEAN VERTICAL
STABILITY +UP,--DOWN) SCALING PARAMETERS VELOCITY COVARIANCE MISCELLANEOUS

GRAD;RICHARDSON NUMBER MOMENTUM FLUX FRICTION VELOCITY WITH LONG. VELOCITY AIR DENSITY
(+-Stabln,-Unsnable) (T/ M2) (Meters/see) (Meter2/se.2) (Kg/S)
-0.107 AT CMH -9.30E-02 2.749E-01 -7.557E-02 1.2311

GEOMETRIC MEAN HEIGHT HUMIDITY FLUX SCALING SPECHUMID. WITH ADS. HUMIDITY AIR SPECIFIC HEAT
(Meter) GMH=(Zte72)I/2 (Kg/nec .2) (Kg/Kg) (Meter Kg/sec 3) (IT'al./Eg Kel.)
12.99 4.05E-05 -1.197E-04 4.052E-05 X.4137E 2

Z/L AT GH LAT.HEAT FLUX SCALING POT.TEMP. WITH POT.TEMPERATURE WATER LAT.HEAT VAP,
-0.125 (Watns/M2) (Kelvin) (Meter Eel./see) (ITcal./Kgl

1O00E 02 -5.271E-02 1.449E-02 5,9066E 05
Z/L AT 10 METERS
-0.096 S:N.HEAT FLUX ROUGHNESS LENGTH VAPPRESAT WT LEVEL

(4WMas/M2) (Meters) (MillibarI
AONIN-OBUKHOV LENGTH 1IaaE at 5.806E-05 15.495
(Meters)
-I.043E 07 SKY AND SOLAR HEAT FLUX DRAG COFF.AT 10 METERS ABSHUMIDAT WT LEVEL

(Watts/*M) (Diensionless) )Kg/.3)
-4.91E 01 1.162F-03 I.171E-02

TOTAL HEAT BUDGET FLIOX BAR.PRER.AT WT LEVEL
(Watts/,2) (Millibar)
6,92E 01 1012.02

BOWEN RATIO
(nn unIIs)
0.180

MEASUREMFNT ERROR ANALYSIS OF PARAMETERS LISTED IN PERCENT MEAN ERROR AS COMPUTED FROM CONSTITUENT MEASUREMENT ACCURACIES.
TOP ROW ARE PRUFILE ERROR VALUES AND BOTTOM ROW ARE BULK AERODYNAMIC ERROR VALUES. ALL VALUES ARE APPROXIMATE AND ARE "+r- -

GRADRICH. Z,L MOMENTUM LAT.HEAT SENHEAT SKY RAD. TOTAL HEAT BOWER FRICTION SCL.SPEC SOCL.POT. ROUGH. DRAG
NOAT GMH AT ION FLUX FLUX FLUX FLUX FLUX RATIO VELOCITY HUMIDITY TEMP. LENGTH COEF.

142Z 169% 111% 165X 116% 6% 73% 281% 55% 11fO 60% 75% 111%

160Z 160% 46% 39X 88% 6% 259 126% 23% 62% 111Z 43X 40%

N CONTINUED BELOW

RUN NUMBER: 7905080600 MARINE SURFACE LAYER PRINT DATE: 11 JUN 1980
START TIME: 6: SIO PET NRL MICROMETEOROLOGY DATA SAMPLING RATE (ALL CHANNFLS): &/Min
START DATE: 8 Ma 1979 (DAY 128) SAN NICOLAS ISLAND, CA DATA AVERAGING PERIOD: 30 Mn

* COMPOSITE PROFIL.E AND BULK AERODYNAMIC DERIVED PARAMETER VALUE WEIGHTED AS A FUNCTION OF THE ABOVE RESPECTIVE MEASUREMENT ERRORS
WITH THE LOWER LIMIT O THF CORRESPONDING MEASUREMENT UNCERTAINTY INDICATED IN I ]:

PLUS PARAMETERS
START ITY (=UP,--DOWN) SCALING PARAMETERS

---- --- --- --- --- --- --- --- --- --- .....................

CRAD.RICHARDSON NUABER MOMENTUM FLUX FRICTION VELOCITY
(n-StaBle,--Unntable INn/*2) (Meters/set)
-,041 (0.021 AT CNH -1.99E-02 (bOE-021 2.7IE-01 16.RE-021

GFOMETRIC MFAN HEIGHT HUMIDITY FLUX SCALING SPECHUMTD.
(Meter) GMH-(ZIZ)I/? (Kg/sec M2) (Kg/Kg)
12.9? 3.6SF-IS IROE-ll 9,57RE-05 13.OE-05(

Z/L AT GMH LATHFAT FLUX SCALING POT.TEMP.
-0.051 [0,021 (Watts/nO) (Kelvin)

8.91E 01 (I.0E+01 -I.1S6E-02 (2.IE-021
7/1L AT 10 METERS
-0.039 t0.021 SENHEAT FLUX ROUGHNESS LENGTH

(Watts /2) (Meters)
AONIN-OBUKHOV LENGTH R,8TE 00 (3.OF+DOI 5.36?F-05 (6.OE-051
(Meters)
-2.567E DY SKY AND SOLAR NEAT FLUX DRAG COEF.AT 10 MFTERS

(WatIs/em) (Meters)
-4.91E 01 X.RE011 I.iSE-03 14.OE-041

TOTAL HFAT E)iDGET FLUX
(Watts/n?)

4.891 .1 13.E*0I

BOWEN RATIO

(no nits)
0.099 10.081

* DIFFERENCE BETWEEN THF PROFILE AND BULK AFRODYNAMIC DERIVED PARAMETER VALUES AS COMPUTED VIA THE STANDARD DEVIATION FROM EITHER TH
ABOVE WE IGHTED COMPOSITE VALIUE UR MEASURFMFNT UNCERTAINTY VALUE (WHICH EVER PBTY).UTE VALUE IS I ARGFR . ALL VALUES ARE
LISTED IN PERCFNT DIFFERENCE AND ARE +nr-:

GRAD.RICH. l/L MOMFNTUM tAT.NEAT SENHEAT SKY RAD. TOTAL HEAT BOWEN 4CTION SCL.SPEC XCL.POT. ROUGH. DRAG
NOAT GN AT Ion (LUX FLUX FLUX FLUX FLUX RATIO VELOCITY HUMIDITY TEMP. LENGTH CEF.

1561 151% 7% 39% 122% a% 9I t46% 3% 36% 165% %i1 it

0 &NS OF DATA RIN 375



MARINE SURFACE LAYER MICROMETEOROLOGICAL EXPERIMENT

NAVAL RESEARCH LAB)JRATORY
ATIMO SPME RIC PNYSI CS BR ANCH

MARINE ATMOSPHFRIC RESEARCH STATION
SAN N ICOLAS ISLAND, CALIFORNIA

. .0 . M1CRUMETEOROLOGICA). DATA . . *

RUM NUMBER: 790t5080630 PRINT DATE: II JUN 1980
START lI1MEt 6;38;30 PIC DATA SAMPLING. RATE ( A LL CHANNELS): 6/Min
END TIM'-: 7: 8:i30 PST DATA AVERAG ING PERIOD: 30 Mtn
SiTART DATE: 8 M. y 19 79 (DAT 1223) NOMENCLATURE: I=UPPEE LEVEL, 2-LUAER LEVEL

* ROLL O CHANNEL RAW DATA (AVERAGE 5051:IN.0 N.01 N o.02 No.03 N.04 No.05 No.I N.,07 No.0a No.09
5n1RIE.A IFP.T' C. TEMP.rTRUC.2 DF.N POINT) DEW pOIN12 WID PEDO WINDSPEED2 BAR.P RES.2 SE EAID. WIND DIR.

6.0 (.1311 0.0 .705 478 4.L3 4.1 .73 0.59S 522

No.1" No.11 No.12 No.13 NO.14 N..15 No.16 No.17
BULK WE TEMP AC FR EQUCNCIP AC VOL CAGE MANUAL FLAG ZERO RE. SPARE A SPARE B VOLT.RFE.B

.3.906 3.7h5 2t535 4,0 .1 .0 .0 .0

0DIGITAL ClIANNEL RAW DATA (AVERAGF): ESCARPMENT DATA, EIELD CALIBRATION AND WIND SPEED ESCARPMENT CORRECTIONS:

NoI N.'UPWIND NEARL UPW7IND LAND DPIECAL DETECAL WIBECAL ASIEC WS2EC

A IR TEMP.) AIR ITMP.2 ItIGHT/LENGCI PAT(Men(r V I o(ts) IotoI (Voltol (Ce fEf.) (Coff.)
1411 1144 16 14711 11',073 0.199 63 -0 .008 ~ -I.0I5I 0.0110 0.992 0.9 49

oS5ST51M NOJSERKFEPING PARAMETERS TSANSIAEED INTO ENGINEERING UNITS:

MANUAL FLAG ERROR COUNT DATA DA';F UUI...REP.DEU VOLT.REE.DLV ZERO0 RFOPS AC VOL TELUS AC ERFOEFLUS AC VOLTAGE AC FREQUENCT
I~~coL (No.can_) INo.soansL ALRU.L.00S*V1 BLNo.).UISVI (NO..002VL I No.LV) (No..)IN,) (VACI (Nil
I 1 lAD I U I I 0 1 15.4 59?.77

* I:TERVEB MICRUMETEUROLIOICAL PARAMETERS (INCAIN r00TO ABOVE CAL. AND ESCARPMENT CORRECTIONS) TRANSLATED INTO ENGINEERING UNITS;

AIR TEMP.) WIND UPEFO) DEW POINT) IMP. STRUCLI WIND DI1R., BAR.PRET.I SETMRAD. ROLE AT TEMP MEAN AIR TEMP
IN~sos Iter/sec I(lsus Ln.M2/31 )IDeqTu* I ~oI I Watt/n21 1~~ s (keloor,)

11.44L .1 7.711 NO DTA 322.7 1C09.911 -. 1 I 13.550 284.634

AIR TEMP.? WINO SPEED? DEWITINIT TEMP,.STRIIc. TID'E TABLE) BAR.PRES.2

Ilelsi (H Ij t I/nc (Celsius)I IKeIloM-2/3)1( 1Ic ROLl (Moll Ibar I
IfSD.57 7.68a 7,'A)9 NO DATA 0.33 1011.1

o CAL.CUL ATED LIIGRII:ETEILNOLOGICAL PARAMETERS:

...G.... XI POT.TEMP.1 VIR.TLMP.I V.POT.TEMP.I ABS.OUMIDI1 RELNUM"ID.) DPEC.NUMID.1 VAP.PRESI S.UAP.PRES.I REF.INDED I

(LZtrs I _ lsousl (C e sI I(C7lsousI LEN/ .3)1 (Percent) I Xq/Eq) I Illb art IMollu~urI IXeD.oN-/3
19.35 11.621 12.569 12.74B 8 .02 00-03 78.213 6.513F- 03 101.534 1 3.465 NO DATIA

HIP100,2 PUTTEM11P.1 VIR.IEMP.2 V.POT.TPNP.2 A9SHUID.2 REL.H.UMLD.2 SPEC.NUMID.2 VAP PRES.2 S.VAP.PRER.2 REPINDX2
(Mee r s) ICeloI (CelI I.s) ' I esol I ((qI/n

0
3) (Percet) (Eq/EN) IMo1Lo,);urIb I ola I K el4-2/3)

9.1 1S7 1.4 2.732 D.SSE-93 78.36 6.553E-03 10 .6 09 13.530 NO DATA

oCOINTINUED ELOW

PRINT DATE: 11 JUN 1980
RUJN NUMBER: 7905080630 MARINE SUIRFACEF LATER DA TA S AMP LI NG R ATE ( ALL CHANNELS): b/Mon
SI TIME: 6:38: 30 PSI NE L M IC ROMETIFOROLOGT DATA AV ER AGING P ERItoD : 3D Rio
START DATE: 93 May 1979 (DAT 1P91 SAN NICOLAS IS) AND, CAL. NOMENCLATURE: I-UPPER LEVE L, 2-LOWER LEVEL

oOTFILE CAL CU)LATIONS BASED ON ABOVE OBSERVED AND CALCULATED VALUES LBUSINGER,19731:

FLUX PARAME TERS9 PROFILE SLOPES
STA:I ITT LUp,- . OWN) SCALING PARAMETERS PARTIAL DERIVATIVES LO-INCR.AITN 0010011

GRAD.RICHARDSON NURRER MOMENTUM ELLUS FRICTION VELOCITY GENERAL EORM:DN/D2= GENERAL EDEN:'N'SLOPE-

5O-;toln,--Unstbl I(N t/.2L Cu "t ers I(INI-N2LI/EI.nZI/21 I(Ln ZI-PS I I-I(nZ2-PSI)I/
0.033 AT GMNt -5,84E-02 2.1717E-01 IZ.oZ2111/21I INI-N2 I

GEOMFTRIC MEAN NEI;HT HLjMIDITE FILLSx SCALING SPEC.HURD. N:WINDNSP EED, 9/eC) N:WIND SPEFED IN/ted)

(M eter) GMN- Zj t7-I1/2 1E/e n21 Kgq)q Z NEIGHT (Met) 's1 ZHEIGHT IN)I VelttA.Is

12.719 1 250O -4.676E-I5 DWS/DZ- 5.24E-I2 P S IPSI)I
A S SLOPE= 1.84E00D

//L AT OttO LAT.NEAT ELLIS
(W05 I Itso SCALIRO POT. TEMP. NsSPEC.HUMII(ITT IKq/EqL N:SPEC.NUNIDITT I(,g/EqI
3.10E SI l(eloon) Z-HEIGHT (Meters) 2-000001 (M) Ve Ano

Z/L AT 10I METERS 10.3 9-02 DON/OX- -8.90E-OW P 1 PS12
0.OW0 iFN.HEAT FI1LLI) SN LOP E -1.116E R4

Z/L AT .1 -3.79E00R ROUGHNESS LENGTH NOPOT.TEMP.LKelounL N.POT.TENP,)Reloonl
D0074 1(me terIs)I HEIGHT (Met-rs 7=N0IG-T (M) Uort,Aoo

SET AND SOLAR NEAT FLUX 2 .2780-IS0 IFPT/07 2.67E-03 PSI-PSI?
IlL A) Z2 I Watt s1.2) PTK SLOPE. 3 .86E01D
10037 0.30 0I

DRAG COE'. AT IEERS N-LnTENP.STEUC.()RON-2/3)
MON IN-LBIIRHILV LFNGTH TOTAL NE AT BUDGET ELLX 11 IoonnInla 'o ZONEIUNT IN) Vern.Aoot
(Meter.) W atIts/n.2) t3.z64V 04 P81-NONE
2.480E O2 -5.57E01I CT2 SLOPE-NO DATA

PSI) AT 110 -0.3478?? ROOWEN RATIO
PS11 AT 1? -U 17415 (no unot1,)
ISIS2 AT Z11=_ -I47?030 -1.12?
PSI? AT / 2- -0,23-656

oGINLRAL. CONSTANtS: MISCELLANEOUS

VIIN EARMAN GUMAVITATION PROFILE PROFEILIE BU).E RULE----------
CONMST ANTI ALCELERAT ION TURPRANITi TUR.DCI4MIDT SE NEAT MOISTURE AIR DENSITY

(No unit I " 19/necI2 NUMBER NUMRBER TRANSEIF IANSIF.COEE. 3E/e)
0.4 9.7959 0.74 070.91ER ,32 E03 1.2320

o I.E RAL NOTE t AIRSPCFCHA
Accuracy I,,ottunn euceede For .ne .ornn oP Profile Slope and/or Partial Drooatooe. ITCal./Rq CE.

Con. ,at~n eoce RLosertoo oF .. 41410 02

901 -502- / .081 -3 Eq/Eq. WATER LAT.HEAT VAP.
(ITcaI 1/Kq
5.9IDI

O CONTINUED ON NEFXF PAGE 376



RUN NUMBER: 7905080630 MARINE SURFACE LAYER PRINT DATE: I1 JUN 1980
START TIME: 6:3,.30 PST HRL MICROMEEOROLOGY DATA SAMPLING RATE (ALL CHANNELS); 6/Min
START DATE: 8 May 1979 (DAY 128) SAN NICOIAS ISLAND, CAL DATA AVERAGING PERIOD: 30 Kin

ESTIMATED MICROMETEOROLOGICAL PARAMETERS AT TEN METERS:

AIR TEMP. WIND SPEED DES POINT TEMPOSTRUC. BAR.PRES. BULK WT TEMP AIR-WT TEMP POT-ST TEMP VIA-WT TEMP V.POT-WT TEMP
(Celsius) (MeteI/ec) (Celsius) (Kel.xM-2/3) (Millibar) (Celsius)' (Kelvin) (KeIvin) (Kelvin) (Kelvin)
11.499 7,74 7.87 NO DATA 110.91 13.550 -2.051 -1.953 -0.918 -0.820

HEIGHT POT.TEMP. VIR.TFMP. V.POT.TEP. AFSTHUID. REL.HUMID. SPEC.HUID. VAP.PRES. S.VAP.PES. REF.INDEX
(Meters) (Celsius) )Celsius) (Celsius) (Kg/n3) (Percent) (Kg/Kg) (MilliB illbars) Kel.iM-2/3)
(0.00 11.597 12.633 12.731 S,069E-03 79.35 6.54AE-53 10.600 13.530 NO DATA

* BULK AERODYNAMIC CALCUIATIONS BASED ON ABOVE ESTIMATED VALUES AT TEN METERS (FRIEHE ET AL,1978):

INEFRRFD PLUS PARAMETERS INFERRED INFERRED MEAN VERTICAL
STABILITY UP,-=DOWN) SCALING PARAMETERS VELOCITY COVARIANCE MISCELLANEOUS

GRADAICHARDSON NUMBER MOMENTUM FLUX FRICTION VELOCITY WITH LONG. VELOCITY AIR DENSITY
( =Snable,-=Unstable) )Nt/m) (Meters/sec) (Meter2/sec2) (Kg/.3)
-0.139 AT GMH -8.42E-02 2.613E-01 -6.830E-02 1.2323

GEOMETRIC MEAN HEIGHT HUMIDITY FlUx SCALING SPEC.HUMD. WIIH ABS, HUMIDITY AIR SPECIFIC HEAT
(Meter) GMH)(ZIZ2)1/? (Kg/sec m2) (Kg/Kg) (Meter Kg/sec n3) (ITcal./Kg Kel.)
12.99 3.72E-55 -1.156E-04 3.722E-O5 2.4141E 02

Z/L AT GMH LAT,HFAT FLUX SCALING POT.TEMP. WITH POT.TEMPERATURE WATER LAT.HEAT SAP.
-0.159 (Watts/nI) (Kelvin) (Meter Kel/sec) IITcal./Kg)

921E 01 -6.086E-02 1.590E-02 5.OT E 05
Z/L AT 10 METERS
-0.123 SENHEAT FLUX ROUGHNESS LENGTH VAP.PRES.AT WT LEVEL

(Watts/M2) (Meter,;) (Mullior)
MONIN-ORUKHOV LENGTH I.9AE RI 4.784E-05 15.499
(heters)
-8.153E 01 SKY AND SOLAR HEAT FLUX DRAG COEF.AT 10 METERS ABSHUMID.AT WT LEVEL

(Wat Ts/t2) (Dimensionless) (Kg/3)
-.. 30E 0 1.141E-I3 1.171E-02

TOTAL HEAT BUDGET FLO)X BAR.PRES.AT WT LEVEL
(Watts/n2) (Millibar
2.89E 01 1012.11

BOWEN RATIO
(no units)
0.215

" MEASUREMFNT ERROR ANALYSIS OF PARAMETERS LISTED IN PERCENT MEAN ERROR AS COMPUTED FROM CONSTITUENT MEASUREMENT ACCURACIES,
TOP ROW ARE PROFILE ERROR VALUES AND BOTTOM ROW ARE SULK AERODYNAMIC ERROR VALUES. ALL VALUES ARE APPROXIMATE AND ARE or-:

CRAD.RICH. Z/L MOMENTUM LAT.HEAT SrN.HEAT SKY RAD. TOTAL HEAT BOWEN FRICTION SCL.SPEC SCL.POT. ROUGH. DRAG
NO.AT SH AT 10 FLUX FIUX FLUX FLUX FLUX RATIO VELOCITY HUMIDITY TEMP. LENGTH COEF.

128X 170% 116% 169% 102X 6% 45% 271% 58% 111% 44% 78% 116%

156Z 156% 46% 39% 84Z 6% 20% 123% 23% 62% 107% 43% 40%

" CONTINUED BELOW

RUN NUMBER: 7905080630 MAINF SURFACE LAYER PRINT DATE: 11 JUN 1980
START TIME: 6:38:30 PST NRL MICROMETEOROLOGY DATA SAMPLING RATE (ALL CHANNELS): 6/Kin
START DATE: 8 May 1979 (DAY 128) SAN NICOLAS ISLAND, CAL DATA AVERAGING PERIOD: 30 Win

" COMPOSITE PROFILE AND B(JI.K AERODYNAMIC DERIVED PARAMETER VALOE WEIGHTED AS A FUNCTION OF THE ABOVE RESPECTIVE MEASUREMENT ERRORS
WITH THE LOWER LIMIT OF THF CORRESPONDING MEASUREMENT UNCERTAINTY INDICATED IN I ]i:

FLUX PARAMETERS
STAILITY (+UP,-=DOWN) SCALING PARAMETERS

RAD.RICHARDYON NUMBER MOMENTUM FLUX FRICTION VELOCITY
(+Stable,-Unsable) (Nt/n2) (Meter,/ ec)
-0.044 1I0.02 AT M. -7.6BE-02 16.OE-021 2.489E-0 16.OE-02

rOMETRIC MEAN HEIGHT HUMIDITY FLUX SCALING SPEC-HUMID,
(Meter) GMH=(ZI*Z2)I/2 (Kg/sec n2) (Kg/Kg)
(2.99 3.26E-OS (9.01-06 -9.10E-OS [3,1C-05)

Z/L AT GMH LAT.HEAT FLUX SCALING POTTEMP.
0-.58 (0.021 (Wa tS/.2) (Kelv i)

8.06F 01 [.OE+01] -7.937E-03 [2.DE-II
7/L AT 10 METERS
-0.045 1O.021 SFN,HEAT FLUX ROUGHNESS LENGTH

(W tnt/m2) (Meters)
MONN-ORUKHOV LENGTH 9.19k c 13.01F+001 3.893F-05 16.SE-051
(Meters)

,231E 02 SKY AND SOLAR HEAT FLUX DRAG COFFAT 10 METERS
(Watts/no) (Meters)
-030E 01 [I.OEvOtI 1,07uC-Ut [4.E-04)

TOTAL HEAT BJDGET FLUX
(Watts/ ?)
P.3*/ 0 (3,0E+0l]

ROWFN RAT IO
)t~o units)

0.110 10.181

o DIIFERENCF BETWEEN THE PROFILE AND BULK AFRODYNAMIC DTRIVED PARAMFTER VALUES AS COMPUTED VIA THE STANDARD DEVIATION FRO, EITHER THE
ABOVE WEIGHTFD COMPOSITF VALUE OR MFAGURFMFNT UNCFRTAINTY VALUE (WHICH EVER ASOUTE VALUE IS (ARGFR). ALL VALUES ARE
LIE D IN PERCENT DIFFFIENCF AND ARE +or-":

GRAD.RICH. Z/L MOMFNTUM (AT.HAT SEN.HFAT SKY RAD. TOTAL HIAT BOWEN FRICTION SCL.SPEC SCL.POT. ROUGH. DRAG
NOAT Gm AT to" F( UX Flux FlUX FLUX FLUX RATIO VLOCITY HUMIDITY TEMP. LENGIH COEF.

195% 18% 18 45X 129X 0% 151Z 164% IR0 39% 203% 22% 130

E NT OF DATA RIM 377



MARINE SURFACE LAYER MICROMETEOROLOGICAL EXPERIMENT

NAVAL RESEARCH LABORATORT
ATMOSPHERIC PUYSICS BRANCH

MARINE ATMOSPHERIC RESEARCH STATION
SAN NICOLAS ISLAND, CALIFORNIA

- * • MICRONETIEORTLOGICAL DATA * *

RUN NUMBER: 7905060700 PRINT DATE: 11 JUN 1P81
START TIME. 7i 9,40 PST DATA SAMPLING RATE (ALL CHANNELS): 6/Min
END TIME. 7:39:40 PST DATA AVERAGING PERIOD: 30 Hn
START DATE: 8 M.p 1979 (DAY 12S) NOMENCI ATURE I=UPPER LEVEL, 2-i OWER LEVEL

* ANALOG CHANNEL RAW DATA (AVERAGE VDC):

No.00 No.1 No.02 N..03 No.04 No05 No.O6 No.07 No.08 No09
VT.T.REF.A TFMP.STRUC.I TEMP.STRUC.2 DEW POINTI DEW POINT2 WIND SPEEDI WIND SPEED? BARPRES.2 SKY RAG. WIND TIR.

6.205 0.000 0.001 4.736 4,807 4.370 4.281 4.673 (179 5.092

No. 10 Nol No.12 No.13 No.14 No.t No.16 No.17
BULK WT TEMP. AC FREQUENCY AC VOLTAGE MANUAL FLAG ZERO REF. SPARE A SPARE B VOLT.REF.D

3.909 3.673 2.535 0.001 0.01 0001 .001 6.20 5

0 DIGITAL CHANNEL RAW DATA (AVERAGE): ESCARPMENT DATA, FIELD CAI.IBRATION AND WIND SPEED ESCARPMENT CORRECTIONS:

No.1 No.2 UPWIND NEAR UPWIND LAND DPIFCAL DPFECAL W1TFCAL WS1EC WSEC
AIR TEMP.I AIR TEMP.2 HEIGHT/LENGTH PATH(Meters) (Volts) (Volts) (Volts) (Co.f(.) (Ceff.)
1411 115401 1421 116361 0.183 86 -0.008 -0.05 01,000 0.992 0.9 ,

o SYSTEM HOUSEKEEPING PARAMETERS TRANSLATED INTO EN~rNTERNG UNITS:

MANUAL FLAG ERROR COUNT DATA BASE VOI.T.REF.DFV VOLT.RE.DEV ZERO RFFDEY AC VO TFLUX AC FRFU.FLUX AC VULTA. AC FREQUYNCY
(No.scansI (No.scn( (Noscans) M(No,..005V) D(No.).05V) (No.).002V2 (N.)5V) (No.)IHo) (UAC (H)

a I 180 0 0 0 0 0 115.3 59.67

OBSERVED MICROMEIEOROIOGICAL PARAMETERS (INCLUDING THE ABOVE CAL., AND ESCARPMENT CORRECTIONS) TRANSLATED INTO ENGINEERING UNITS:

AIR TEMP.I WIND SPEEi DEW POINTI TEMP.STRUC.I WIND SIR. BAR.PRES I SKY RAD. BULK WT TEPP MEAN AIR TEMP
(Celsius) (Mter/see) (CelsiusI (Mel.oM-?/3) )Deq.True( (Millibar) (Watt/n?) (Celsius) (Kelin)
11.540 8.42 7.97 NO DATA 31.1 1009.91 -1.64E 02 13.554 2B4.748

AIR TEMP.2 WIND SPEED? DEW POINT2 TEMP.STRUC.2 TIDE TABLE DAR.PRES.2
(Celsius) (Meter/sec) (Celsius) (Ee'.xM-2/3) (Meter MSL) (Millibar)
11.636 8.02 8,03 NO DATA 0.33 1011.01

o CALCULATED MICROMETEOROLOGICAL PARAMETERS:

HEIGHT, ZI POT.TEMP.I VIR.TEMP.1 V.POT.TEMP.I ADS.HUMID.I REL.HUMID.I SPEC.HUMID.1 VAP.PRES.I S.VAP.PRES.I REF.INDEX I
(MeterI (CelsIos) (Celsius) (Celsius( (Kq/3) (Percent) (Kq/Kq) (MillIbar (MiLlibr) (Kel.tM-2/3)
18.35 11.720 12.68? 12.862 8.119E-03 78.71 6.596F-03 10.667 13.553 NO DATA

HEIGHT, 12 POT.TEMP.2 VIR.TFMP.? V.POT.TEMP.2 AMS.HUMID,2 PEL.HUIR.2 SPEC.HUMID.2 VAP.PMES.2 S.VAP.PRES.2 REF.INDFX 2
(Meters) (Celsis) (Celsius) (Celsius) (K/m3) (Percent( (Kq/OS) (Millibar) (Millibar) (eI. M-2/3)
9.20 11,726 12.78T 12.d72 8.154E-03 78.49 6.620E-03 10.717 13.b54 NO DATA

o CONTINUED BELOW

PRINT DATE: 11 JUN 1980
RUN NUMBER: 7905080700 MARINE SURFACE LAYER DATA SAMPLING RATE (ALL CHANNELS): h/Hit
START TIME: 7: 8:40 POT NRL MICROMETEOROLOGY DATA AVERAGING PERIOD: 30 Mn
NTART DATE: 8 May 1979 (DAY IP) SAN NICOLAS ISLAND, CAI NOMENCLATURE: IUPPER LEVEL, 2ilOWER LEVEL

PROFILE CALCULATIONS BASED ON ABOVE OBSERVED AND CALCULATED VALUES (BLISINGFR,1973):

FLUX PARAMETERS PROFILE SLOPES
STABILITY (+-UP,-DOWN) SCALING PARAMETERS PARTIAL DERIVATIVES (.-INCR.WITH HEIGHT)

------ ------ ----- -- --- ----- ------ --.--- ----- ------ ----- ... ............... ... - - - - - - - - - -

GRAD.RICHARDSON NUMBER MOMkNTUM FLUX FRICTION VELOCITY GENERAL FORM:DN/DZ. GENERAL FORM: N'SLOPE=
('St .ble,-=Unstable) (Nt/n?) (Mete's/sec( I(N1-N E/IL(LZl/Z.)o [(I nZt-P1.)-(LnZ-PSI)1/
"0.015 AT GHH -7.52E-02 2.472F-01 (ZIOZ2)/2 (NI-N 2

GEOMETRIC MEAN HEIGHT HUMIDITY FLUX SCALING TPEC.HUMD. N-WIND SPEED (M/see) NWIND SPEED (M/swc)
(Meter) GMH-(ZI172)1/2 (Kq/sec to) (Kq/Kq ZMHEIGHT (Meters) ZHEIGHT (M) Vert.Aocs
12.99 .97E-O5 +6,524E-05 DWS/DZ 4.45 -D2 P50-PSII

WS SLOPE_ 1.62E 50
7/L AT GM LAT HEAT FLU(X
-0.021 (Watts/n?) SCALING POT. TEMP. N-SPECHUMIDITY (Eq/Kg) N SPEC.HUMIITY (Kg/K)

4.91E 01 (Eelois) Z6HEIGHT (Meters) ZHEIGHT (M) Vert.Aoos
Z/L AT 10 METERS .6.524E-03 DSH/DZ -. 92E-e6 PSI=PSI2
-0.015 SENMHEAT FI.IX SH SLOPE- -. 29E 03

(Watt s/n?)

Z/L AT Z1 20lE SR ROUGHNFSS LENGTH N-POT.TEMP.(Kelvn) N-POT.TEMP.(Keloon)
-0.011: (Meters: Z=HFIGHT (Meters) 7-HEIGHT (M) Vert .Axis

SKY AND SOLAR HEAT FLUX 3.847F-05 DPT/DZO -8.92E-04 PSI-PSI2
Z/L AT Z2 (Wett"/.I) PTK SLOPE= -S.29E 01
-0.014 1.64E 02

DRAG COEF. AT 10 METERS N:LnTEMP.STRUC.(KEM-2/3)
MONIN-ORUKHOV LENGTH TOTAL HEAT BUDGET FLUX (Dinensionle.u) ZHEIGHT (M) Vert.Axs
(Meters) (Watts/n?) i.07E-03 PSINONE
-6.549E 02 -I.13E 02 CT2 SLOPE-NO DATA

Poll AT Zl 1.093595 BOWEN RATIO
PS1 AT 12 0.149536 (no units)
PS12 AT ZlI 0,057801 0.041
PSI2 AT Z2- 0.030207

* GENERAL CONSTANTS: MISCELLANEOUS

VON KARMAN GRAVITATION PROFILE PROFILE BUlK BULK
CONSTANT ACCELERATION TUR.PRANDTL TUR.SCHMIDT SEN MEAT MOISTURE AIR DENSITY
(No aunit) (/sec 2) NUMBER NUMBER TRANSFCOFF. TRANSE.CEF. (Kq/.3)
0.4 9.7959 0.74 0.74 0.97E-03 1.32E-03 1.2314

" GENERAL NOTES: AIR SPECIFIC HEAT
Accuraop imotaon exceeded For neasirennt of Profile S)ope and/or Partoal Derivative. (ITcal./Rg Kel.)
Cos.tl!ton execoted Ab insertIon of: 2.4143E 02

SHI-SH2 0/- .08E-3 Eg/Eq. WATER LAT.MEAT YAP.
PTI-PTK2- 0/- .08 Kel. (ITal ./Rg)

5.90760 IS

" CONTINUED ON NEXT PAGE 378



RUN NUMBER: 7905081710 MARINE SUR FACE LATER PRINT DATE: it JUN 1980
STAR IME 7: 8:40l PTiT NRL MICROMETETIROLOST DATA SAMPLING RATE (ALL CHANNELS)t 4/Mmn
START DATE: 8 May 1979 (DAT 128) SAN NICOLAS ISLAND, CA) DATA AVERAGING, P ERIOD: 3D M-

ESTIMATED MIEROMETPHJROLOGICAL PARAMETERS AT TEN METERS:

AIR TE MP. WIND.5IES DEW POINT TEAP.OTRUC. BAR.PRES. BULKWT TEMP AIR-WTTEMP PUT-W I TEMP yIN-WTTEMP V.POT-,AT 1EAP

(Celis (Maler/_ec (Ce ls (KeJl.MH-2/3) (Millibar) ( Celsius) (Kelvin) (Kel vin) (Kelvn (OK,,ium )

11.624 8.07 8.2 NO DATA 111.91 13.554 -1.99 -1.83 -0.7 3 -l6ST.

HEIGHT POTTEMP VIRTEMP. V.POT.TEMP. A Be.HUMID. KEL.HUMID. SPEC.HUMID, VAP.PRES, SVAPPRES, KEE.INDEU/3
(Mtrs) (CelsiusI (CeIlus) (Celsius) (Rq/tt3) (PercentI )Kq.Kq) (Ailli1ar (M llibr) "KeI. M-2/3
t1.11 1 1.722 12,770 1 2.868 a.,IGI0E- OS 78 .52 l6.6I17E-_13 1 0.71 13.642 NO DATA

*bil) K AERODTNAMIC CALCULATIONS BASED ON ABOVE ESTIMATED VALUES AT TEN METERS (FRIEHE ET AL,1978):

INFEFRRED ELUS PAAETERS INEERRED INEERR'D MEAN VERTICAL

STABILITY I+UP,- DOWN) SCALING PARAMETERS VELOCITS COVARIANCE MISCELLANEOUS

GRAD.RICHAROSON NUMBER MOMENTUM ELUX FRICTION VELOCITT WI 1TH LONG. VELOGITY AIR DENSITE
I(.-Sta Ill.a,--Uns table ( (NT/ MSI (Mete r s/sec lMer2/sec2) (Kgq/Me"
-0.11 6 AT ORN -9.32E-02 S.750E-Il -7. 565E- 02 1.2317

GEOMETRIC MEAN HEIGHT HUMIDITT FLUX SCALING SPEC.HUMID. WITH ABS. HUMIDITY AIR SPECIFIC HEAT
(MetIer)t GMMH(Z Ill72(11/2 (Eq/sec .e2) (Eq/Eq( <Mete r E q/ sec Mn3 (IT_ I./Rq KelI
1 2.99 3.8OE -I05 -1.121E -04 3.797E-05 2.4143E 02

IL AT GMH LATN' EAT ELUX SCALING POT.TEMP. WITH POT.TEAPERATURE WATER LAT.HEAT OAF.
-0.134 (WaIt/Mt2) (Kelvi1n),, (Meter Eel./se ( ITc"vl./Kq

i/L AT I0 METERS 9. E" "a159025.0a

1. 1 03 SENNHEAT FLUX ROUGHNESS LENGTH VAP.PRES.AT WT LEVEL
(Watts/n2) (Metler,) (NIl llbar)

MONIN-OBUKHOV LENGTH 1.94E 0' 5.8 17E-05 5'12

(M eers)-9.711E 01 SOT AND SOLAR HE-AT FLUX DRAG COEEAT II METERS AB.AHUM ID.WT WUT LEVEL

(WasnI ) DMinensi..nless (Kg/n3)
-1.64E Ia 2I.162E-03 1.172E-02

TOTAL HEAT BUDGET FLIX BAR.PRES.AT WT L EVEL
at s/S (Lul~

-5.lOE 01 111,2.1 1

BOWERN RATIO

0.207 "

*MEASURE MFNT ERROR ANALTCIS OF PARAMETERS LISTEDI IN PERCENT MEAN ERROR AS COMPUTES FROM CONSTITUENT MEASURE MENT ACCURACIES.
TOP R OW ARE PROFILE ERROR VALUES AND BOTTOM ROW ARE B-ulk AE RODTNAMIC E RR OR IIALUES . ALL VAL UES ARE APPROXIMATE AND AWE

O8AD.RTCH. Z/L MOMENTUM LAT.HEAT SEN.HEAT SLOT MAD. TOTAL NEAT BOWEN ERICTION SCL.SP EC SC'L.POT. ROUGH. DRAG

No AT ORN AT IOM ELUX FLUX FLUX FLUX FLUX RATIO UELOC ITTI HUMIDITY TEMP. LENGIN CUE).

215% 215% 139% )six 181% 5% 42% 363% 69% 112% 110% 89% 1395

t57% 1157% 46% 39% 85% 5% 15% 125% 23% 62% 100% 43% 40Z

eCONTINUED BELOW

RUN MUMMER: 7905080700 MARINE URFACE LATER PRINT DATE: It JUN (980
ST ART TIME: 7: 8:40 Psi NBL MIEROMETEOROLOCT DATA SAMPLING RATE (ALL CHANNELS): 0,/Mn
START DATE: S May 1979 (DAY 1281 SAN HI CO LAS ISLAND, CAL DATA AVERAGTNG PERIOD: 30 Mm

*COMPOSITE P ROFILE AND B111)K AERTOSRAMIC DERIVED PARAMETER VALUE WE IGHTESD AS A FUNCTION OF -,HE ABOVE RESF(LTIVL. MEA U)REMLNT ERRORS
W ITH THE LOWER LI M IT OF T HE C ORRE SPOND ING MFASUREAFNT UNCERjAINTT INDICATED T)1N 1 1:

PLUS PARAMETERS
STA)) ITT (c=Up'-_DOWN ) SCALING PARAMETERS

GRADRICHARDSON NUMBER MOMENTUM FLUX ERICTION VELOCITY
I. S;al e,--U nstaBle)I (t/n?) (Meters /sec(
-1.073 1.121 AT C MH -R8a7E- 02 (6SDF-IJI 2.691E-0I (6.TE-021

GEOMETRIC MEAN HEI GHT HUMIDITT FLUX SCALING OPEC.NUM(D.
(Meter) GMH-(ZI*Z2(I/1 (Eq /sec M2) )Rq/WqL
12.99 3.47E-05 INSOE-96I -9.534F-05 13crF-IS)

//L AT GMH LAIRPA1T FLVX SCA) ING POT TEMP.
-0. 86 in1.1 (tt/eSI (KelvInr)

8A59E 01 I2I.IEtI(I -3.201E-1 lOS-I21
Y/L AT 10 METERS
-0.1066 to.02 1 SENME HAT FLUX ROUGHNESS LENGTH

(WattsMn?) (Meters)I
MONIN-OBUKHOV LENGTH I.3RF 01 13.0F.0SI 5.177E-- 1 I E-OS)
(M ter"s)I
-IGI15E 02 SET AND SOLAR HEAT ELUX DRAG COEE.AT 10 MEES

I(WattI,/ m2) "Meers
1.64E a52 )2.0EcII) I.143 13 14.IE-04)

TOTALHEAT BU)DGET FLUX
(Watts/n?,)
6.76E I1 13,11-nSI1

BORER RATIO

.64 10,01)

*DIKEERENCE BETWEE:) THE PROFILE AND BULR AERODINAMIC DERIVED PARAMETER VALUES AS COMPUTED VIA TN) STANDARD DEVIATION [ROM CTtiTl- lT
ABOVE WEIINTFD C.OMPOSITE VALU)E ((N MFASURRMPMT UMEFRTAINTT VA)I)IE (WHICH FVFE A4SO) UTE VALUE 15 LUNR) Alt UA).LIET AWE
ISTIED1 IN PERCENT DIFFERENCE AN D ARE "cor-*:

GRAD.RICH. 7/I MOMENTUM (AT.HEA' SFN.HEAT TOT RAD. TOTAL HEAT BO)WE N FRICTION !5)) SPEL SEC POT ROUGH. DR AG
MO AT GMH AT ISM FLUX F) I0U F)I UK F LU X f) I( RXATIO0 VELLC ITOY HUM)IT TE11 11M P. L E NS)G I H (I(

691 671 11% All 67% 0x 511z 5.s% Az 261 78% 171 45
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MARINE SURFACE LAYER MTLRUML TETRO OItA EAPERIME NT

NAV AL RE IE ARCH CAEYR ATIORTv
ATMOSPHER IC PHYISICS bRANCH

MAR INE ATIM0SPHERI[C RESTliART H ST10TTYTN
SAN NICOLAS fVi ANY. CA( IF INNIA

MItft 1CROMFORE(P05 LCILEIL DATA At. .

R"N NA~iDER 710"130730 PAINT EOATF ]I JUN 198U
ST1ART IME: 7:3R:50 Pi DAA VAMPI ING RATE (ALL CHANNELS) lIMin
kNIT IlM: 6.: 8:40 fAT' DATA AYEkAAINC PERIOD: 30 Mon

TART LAT E :a M,,y 19 -9 (DAY 1200) NTTMNCLATURF . IPPER L-EVEL , Ys' 08D LIBEL

A- 810, 07 HANNI I RAW DATA TAVLAOI VDE):

N.I NVT NC.LZ2 N-.03 N-.04 N.5 NL 16 NOD N, DO NC 59

.TTA TPISRUOY. ON I PINTL' WIN LI FYDI AIN APT ED2 RW PAS 2 RiY AC. INY DIR
.11 L.; I 1 4.71 A1IM./ 4D021 4 668 1.976 A"964

I-T N'.1
3  

N 14 NoES , NC, T N.OI7
cM VN, A, 1-i. TA MANUAL1 P1T1 AC /00 PIT S pAREL A 1)0 11 1. > RET I

2 a4 0.13 Tiil I I)D) us Aj 0Alt0

!A A. WA lIOP A 09) i :VRA; I CANTIMNT DATA, PIE) IP CA) iDRATION AND WINY A LED) ESCARPMENT COQRECTIONS

*PATYNEAT UPWITNY I AN
T
) TIP lEGA CF;' GAL AT IECAL RATE C 652C

p(M4- ., A'R TAL'? . HLONSTO 'v,,Mte NT F5)s V~t. Nb (CoF If Io

141 To 1 o 10.1, 11) 1 T. 183 p a.1, -7 OnY 3 -5 1) 999 V

k ,i T ll s. IY ICIL oV L i-[T.AWO TEAS TYWAN' AT 01 INT ENC I NTELPINA, UNITS.

RuN, iiHiw 1 DATA TOA,. GAIT I- k1,0 Vil T oPf (DI j96 99)- YOI U AC VTI TITFTAO AC E ROSQ. I j, AC l~TiiTLT AL FREQiE NCY

HN 0 ii I 1 15.4 -,9.62

I IN L Al i W A'. I 'VAi i! EP I NIL)l CI NC T IiC A0's/k CAI. ANY EGG!AEPH0I NT CORRECTIONS) TRAtOSATT S INTO ENCINCERINC ONITDS

V1 d'., T~ A-CN i Cw PloINI I T1-l'ATAL.I WINY TCIV TIAR.PRFV.I '-WY HAY. 9CA AT TEMP MEAN AIR TEMP

ii''' Ai2 NO IATA 1iL 11993 -262E U 2 0327 284.919

so AW111 Pi Yf A IT':. 01,'TO I' TITTT." 49HE.
.Ir (iiCo-I, .'0 ) A' - oD IT itt!i Ai IT"A PRE>,

I . 0 NO DATA t 3T ol10 .93

.. Iii i, l) H 1)IiTEiLiiVL0I, ILAL PYARAME (ERA:

I IHT DiI PAT1 R(i I , VTR.YPMI'. I A TP.TM. VI' T AII'. I HO ASTD I VPEL.9UM.ID YAP IRIS2 0.VP.PRFI I REF INDEX I

3,84 u')12 P. bS'EC1 77.3 SSYTIES 1.94 1 70. NY DATA

T1 T (iii' -lT .02 A' 1( TFMP/ AP'T HUMID 2 ii 0iMiiNT.2 'PET: D P 2nT 7AP PRES 2 A SAP OWEDS REF lINIEW 2

-2 1 ITou I. P. i9 1 1 4'j 3IiJV1

PRIN 'ITF D7 1'2 98

WIJN NCJ,,APR: /90503V1730 MAR INE -,iRATAT 1 AnIER DATA CAM LI NHATEI TACT IH.ANNP CT) IMCN
TARq Tr(Mi 2/.39:50 PA T RMCSL -(FiS T. DIIAA AL)FOACGN PEIDY o

IoTAR T HT: M 1, 1'f' TbYA 1291 LAN NT CAT AS T' TAN CAT NT)NPNT1- AAJRE - OPPPH LIIAi , 2') SiWER LEVEL

P0 021Cr CAT CTKATIONS ECASEY ON A;TYVPOEY''(RViIY ANY CA! CIII ATE YA 08) iA (ToKINi.FR , 173)

0>003 O PARAHETO At; PROF IiL E S) TIPEA
ToTAPI, 1fU IT ftPDWIT '(IA, INi. AIIAM1 iEn: PANTTAC DCT YRATI/E, (i. INCA WITH HETGHT'

(MY T>AY~O NTTRA MntTSNTYN Ftlux TA IC T1 ITT 512( T I G.NPAT )FOWM:YN 'Yz GENERALT.YAM. NYCYOPF

*'iOYO -- It IOboT TNT/MA.,tno I TNT -NAT I/I ni1N IT IoZIT'I)i-TO A-PI2 I

(.TTRIG MEAN MH1~n POTTtIT PT AT (Il 1NC 2CCf( Olil. NATNYD A P"r iie N'WIND A1EOI , M/neo
(M oo LMOH-T/ft/I/ O1/. 2 ilig 'ETH es Z-MFITNT iN, Vert Alis

12"9 DW5 tAt%.-).S/Y? 585-0 PSI-sT
WD VYOPE. I 2221 001

/Ic AT CNN IT n EAT PT TVI
-T. 023 OW ,,N/ ;? 5) POCIN) POT1 - IMP INS'C NTMTYITO IN3 -

5 
P1EC HMEIC EO 'I 0

6 i3i/.-I IT 1RO '-ON 7-n TAR (Vo I,-s ?.P ISW mi A

I/, At ELb M, ERA I 319E T;/ D 3H ID7 IT 9/C-In', SIFVI/

-10 018 'N MEAT PTV 1X P 1 [1E - 0 3

1/0 LAT Zl 33E 00 HYOjOMNCSS LENG.TH N'POIT TEMP O1oloonl N'PST TEMP (R -oon

OAF ANY 81.86A HOOT i,10 I lOOST (4 CO (ID?' -I 79>0O3 PA 1PS1
2/C AT 7A (watsn o ET1/ . LIFE 0 -A I4 111 IT
0). 016 p 679E 02

DWA, COT I AT IC F TPI NRSC)SRT h~ 1

YTININ-FUiRHri' iONl,(H ((Tot HFA EINT.) T P1(0W leIis1o1 onIO.-. Ii (INt Vi 0 AI

-5. 141 111 -TE TO

P.11 AT iTi 0 LO,.,,,A ElOwi N RATTIO

Ii , /2- , , 6.410 ( Ii no IN
P.- AT /1 - A 1!:-490 Ti 001

P .1: AT /;'- TI T34TD2

t ((Ni 81 000 T(ANTI,)..ic IS~ o--f 0,Ji

'sE's NORMAN I.9830 TAT lriN i;OEwE ITT ROT TIE ~ WlTP KL

E NSIANT AT. PT [RAE100.0 TO oNI (IONTITYT 0NlC MIT TT;J 0( AI ANlfl 11

VA(0 4'171 P .74 P TO It (301 1iT

* (. FNRAIE NOIT , R IO' -EI ( I ((01 H AT

A,' yo o 0..... ON'IOEOi t-HiIAitITlNOnIICnol it
0

.Ie (. tfO

1,0.ITIOTNUO IT 04 P/COD P9110 380
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R'UN NUMbiS: 7915LL86i73:' MARINE SURFACE LAYER PRINTSDATE: It TUN 1990
TIAR) Ifl 7: 5:-U PL, NRL MICROMETEOROLGIT DAT S AMPLI NG RALE (ALL CHANNELS): ),/Mtn

ST ART DATE: 8 Ma 19'Y DAY 12R) SAN NI CO DAS ILAND, CAL DATA AVERAG ING PERIXOD : 3D0 M i

1 I 119411 A MILAUW(MTELJ W li LV: tI PARAMETERS AT IlEN METERS:

AR TEMP. WIND SPEED DEW POINT TEMP.SJRUC. FiAR.PREY. BULK WT TEMP AIR-UT TEMP POT-UT TEMP VIR-UT TENP VEOUT-UT TEMP
(CtI'u) (C-1r/.'- .E.I.iv1 ")..-2/31 (MvI0b0rL (Celsius) (Keliyn) (Klin) <Kelvin (Kelv n)I 1.9 9(1.916 NEI DATA 0OI.R3 1 3.577 -1.777 -1.679 -0.634 -0.536

HEIINhT PLITTEMP. VIRIEMP. V.F(IT TEMF. AbS.HUMID. RFL.Mlbi. SPEC.NIJMID. VAP.PRES. S.VNF.PRES. REF.INDEX
,Reter,( (Celnus) (Cli-s- esu) (Kg/nI) (Percnt) (Kg/Kg) INMi Iliars) (MillibarsI IKRI.nM-2/3T
IOq 1.597 IZ2.94 13.040 8.121E-03 7.39 6.597E-1 1,679 13.1 NO DAT

bdi R AERLTDYNAMIL CAL CULAT1IONS FDASfD ON ABOVE ESTIMATED VALUES AT TEN METERS (FRIENE ED AL,197AT:

INFERRDY El US PARAMETERS INFERRED INFERRED NEAR VERTICAL

StABIL I Ti-UP,-DOWUNI SC:At NG PARAN4ETENS VELOCITT COVARIARCE MISCELLANEOUS

L:KD.RIC4ARD:i i NUMB) S MOM) NTUM FLUX FRICTION VELOCITY WITH LONG. VELOCIY AIR DENSITY
"'-9" S,-UntRL I(NT/S Ii ee"ZseI (tMeterS/necl (K291.3)
-0.073 AT Cm. -. Is F-.l 3.220E-OI _I .a37E-Oa, 1.2309

L:FYPMETRIC MEAN HEIGHT HITMISITY FLUX SCAL-I NG ,PIEC.NUMID. WITH ADS. HUMIDITY AIR SPECIFIC HEAT
(Met er) GMH-(ZIeS2LI/2 (Kg/sec n2' (Kg/Kg)' (Meter Kg/nec m3) ( ITc.l./Kg Rd,.)
111.99 .3E-T1 -I,112E-T4 4.360E-05 2.4143E ID2

Z/L AT 0MH LATNE-AT FullI SCALING POT TENE. WITH POT.TEMPERATURE WATER LATHNEAT VAP.
-0.TIT, (UWttslL, (Ke*lvin) (Met-r ReD./sec (I7cal./KgI

lS 2-5.IIR11E-I02 1 61 6E a 2S.9564E I
Z/L lOT 10 METERS -S

-0. 067 TI:NMEAT 2FLUX ROUGHNESS LENGTH VAP PRES.AT WT LEVEL
IW~It2 (MetIer,) (Mil iburI

MONIN-OBUKHOY LENGTH 2,IIE RI 1. a39E-04 151524
(Meter,)
-1.502E IT SKY AND SOARNAT FLUX DRAG COCF.AY 10 METERS ABS.MUM ID.AT WT LEVEL

LWat ts/mn2)A IIDinennioless) TK g/t3
-7.62E 02) I. Z35E-l D3.17E-I2

TOTAL HEAT BUDGET F ILLYI BAREPRESAT UT LEVEL
LWatts/n2) (MillaIb ar)I
-1.34E ITILT 1112.03

BOWEN RATIO

IT . I'ab

*MEASYURE MENT ERRUM ANAL YSIS OFT PARAME TERS LISTED IN PERCFNT MEAN ERROR AS COMPUTED FROM CONSTITUENT MEASUREMENT ACCURAIS
toE RLIW ARE PROILE L FRROR VALUES AND BOTTOM ROW ARE (sULK AERODYNAMI C ERR OR VALUES . ALL VALUED AR E APPROYDIMATE AND ARE'ir

CRAD.RICH ' Z'/L O-IENTUM LAT.HEAT SLTR.HEMAT SK Y RAD. TOTAL NEAT ROWE)) FRICTION SCLOSPEC DCL.POT. ROUGH. DRAG
NI/ AT GUMH AT II9M FLUX FLUX FLUX FLU X PLUSX RATIO VE LOCIT1Y HUMIDITY TEMP. L ERITH COEF.

tlLt 1SIS 117% 167% 117% 5% 33% 2e3% 5A% 105% 59% 782 117%

I6IX TEDS 46% 395 BUS 5% 12% 127% 235 62% 111% 43% 40%

* E ITINULD DE ('UI O

RUN NUMBLAk: 71(115014T73 MARINE SURFACE LATER PRINT DA TE : It STUN 19R';T ART IIME ! 7:TR:YD PSI NRL MI CROMETFILRDOGY DA TA SAMPLING RATE (ALL CHANNELSL: 6/Mmn
START DAITE H May 1979 (DAY 123) OARN NITCUAr ISLAND, CAL "ATA AV ERAGING P ERIOD, 30 Min

* LMEOSITEF PRO)FtIF ANSDL) K11 AERODYNAMIC DE RIVED PARAMETER VALUE WE IGHTED AS A FUNCTION OF THE ABOVE RESPECTIVE MEASUREMENT ERRORS
UIYMTHE. LOWER LI M IT OF , TH CRRESPONDING MEASUREMENT UNCERTAINTY INDICA TED I N I 1:

ELUX PARAMET ERS
START) ITT 0- UP,-DORT SCALING PARAMETERS

I;RAD 'RICRARDEON NUMBEFR MOLFNTUM FLUX FRICTION VELOCITY
LtS4~,~nstaS 11 LNYnD tO~/sc

0 .644 EC0'" 1 AT GMH - I.29E-0II ISE-021 3.236E -X0 (6.11E-(12

fSEOMETRIC MEAN HEIGH m lUMIDTY ELLII~ SCAL.ING SPFCNHTMD.
(Meter) CPP/et~/ Kq/sec m., tKg/Kq)
12.'99 4.0 4E-I flOB.E-Ill -9.39bC-IS 13.IE-ISI

Z/L. I LATRE AT FLUX SCALING POT.TEMP.
-0.15 (1. 71 IWt,2 LK1lIin(I

9.99E X1 ITTQEcIII -2.D9IE-52 I2.OE-521
Z/L AT 16 METERS
-11.I041I .X,TL ILN.Hf-Ar FLUX RIGNES LENGTH

LW its/ I MPeer-
MTON IN--IILV LENGTH I LIRE TI 12..IE+I0) I .064F-O0 I4 I6E-051

-2.~~~ MIX I'SY AND SOLAR NEAT FLUX DRGCEA IMTRS

.. 424FLIR H0AT BLIAGE PLUST0ET

I~ 
M./ 

Tr T3D)U

BORERN RATIO

0.f34 10.081

*DIE FERENTF BKETWEEN THE PRYFILE AND BULK AERLODYNAMIC DERIVED EAR AM FTR VALUES AS COMPUTED VIA THE STANDARD DEVIATION FROM EITHER THE

AFT/ F WEIGHTED COMPTUTTIF VALUR O]R MEASUREMENT L~r.TR TNTY VA FE (WHICH EVER ABSOLUTE VALTUE IS LARGER). ALL VALUES ARE
tI SE D IN P ERCET) SIFE FNTE An ARE "onr,-

.RAI..RICH, 1/t MOMENTUM LAT HEAT SEN- HEAT TRY RAD. TOTAL HEAT RiOWER FRICTION SEL.SEEC SCE.POT, ROUGH, DRAG
MO AT LGeN AT IOM ELUX (LOUX FLUX PLIUS l.ILX R ATIO VE LOCIT1Y HUMIDITY TEMP. L ENGTH fEE.

62% 590 7 2!15 71X 0% 'I 36Z IX 215% 751 31 7%

EDOP DATA RL(N 381



MARINE SURFACE LAYER MICROMEEEOROLOGICAL EXPERIMENT

NAVAL RESEFARCH LABORATO)RYA IMOSPHENRIC P H YSICS BRANCH
MARINE ATMOSPHERIC RESEARCH STATION

SAN NICOLAS ISLAND , CALIFORNIA

. . . . RICRONETEOLOGICAL BAT Ano

RUN NUMBER: 7905080S00 PRINT DATE: 11 JUN 1980
START TIME: 8: 8:5 PS DATA SAMPLING RATE (ALL CHANNELS): 6/Mis
END TIME: 8: 39: IT PIT DATA AVERAGING PERIOD: 3D Min
STIART DATE: R Ma y 1979 (DRY 1781 NOMENCLATURE: I-UPPER LEVEL, 2).UOWER LEVEL

" ANALOG CHANNEL RAW DATA (AVERAGE VD):

MoS N.1 No. N-.03 No. 04 No.05 No.06 N-.07 No.08e No.0VIILT.REF7.A TLM.TU. TEPS8C2DW POIS DEW POINT? WIN SPEED) WIDPEE? BA.P RFS.? SKY RAD. WIND SIR.
6.205 1.00 0.01 4.724 4.0 8IR 4,7.67L 423 4.876

N.00 No.11 No.12 N-.13 No*.14 No .15 No.16 No*.17
BL1)0X WT TEMP AC FREQUENCY AC VOL TAGE MANUAL FLAG ZERO REP. SPAR E A SIPARE B VOT.REF.B
3. 978 3. 785 2 .5401 0.0 IT 0. 91 0.001 0.001 6.2 05

o DIGITAL CHANNEL RAW DATA (AVERAGE): ESCARPMENT DATA, FIELD CALIBRATION AND WIND SPEED ESCARPMENT CORRECTIONS:

N. No2UPWIND NEAR UPWIND IAND DPIFCAL DP2ECAL WTECAL WSIEC WSEC
AIR TEMPI AIR TEMP.? HEIGHT/LENGT PATH)Meters (Volts) (Vot-) (Vo) (GT .) LOH.1411 119882 1421 121138 0.183 91 - .118 -0.050 0.0go 1.992.9:

ot SYSTEM HOUSERFEPING PARAMETERS TRANSLATED INTO ENGINEERING UNITS:

MANUAL FLAG ERROR COUNT DATA SATSE VOLT.REF.DEV V(LT.REF.DEV ZERO REF.DEV AC VOLTELIX AC PREQ.PLUS AC VOLTAGE AC FREQUENCY
(N o scatns) I INo scass) (Moscas) A)Noa.005V) B(No.).OOSV) (No.) .002V) (N o.ISV( (No.)1Hz) )VAC) (Ho)

0 0 18a 0 I I a 5 0 115.4 5 9.79

oOB-SERVED MICROMETEOROLOGICAL PARAMETERS (INCLUDING THE ABOVE CAI . AND ESCARPMENT CORRECTIONS) TRANSLATED INTO ENGINEERING UNITS:

AIR TFMP.I WIND SPEEDI DEW POINTI TEMP.STRUG.I WIND DIR.) BAR.PRES. I ISI RAD.) BOLE V.AT.TEMP iLAN.AIR lEMP
(Celsios (Meter/sec) (Celsius) )Eel M-/3 ge. True) (Rull~bar (Wt/? (Clis (.Scout)"Fie9 9.79 7.90 NO DATA 308 1109.09 -5.87E 02 13.621, 285.206

AIR TEMP.?' WIND.SPEED DEW POIN.T? TEMPO.TRUC.? TIDE' TABLE BAS.PREG.?
(Celsus) )eter/sec (Cels) (Ke.oM-P/3) (Metr SDL) (Mllor)
12.104 9.30 8.101 NO DATA 0.26 101 0.99

*CALCULATED MICRITMETEOROLSGICAL PARAMETERS:

HEIGHT, 21 POT.TEMP.I VIR.TEMP.I V.POT.TEMP.I ABS.HUMID.I REL.HL)MID.I SPEC.HUMID.I VAP.PRES. S.VAP.PRES.1 RFINSEX I
(Meters) (esu) (lis) (Celsi us (Rq/n3) (Perceot) (Eq/SqL (Moilli~ar) (Mullibar) )Sel.oM-2/3)
1.35 12.168 13.126 1.306 R.067E-5 76.04 6 064-3 a.616 3.6 NODATA

HEIGHT, /2 POT.TEMP.? VIR.TLMP.2 UP:OT.TEMP,? Air(SHUMID.? RELKHUMID.? SPEC HUMID.? VAP PREI.? S.VAP.RES.2 REFINOEX --
(Meters) (Celsius) I CelIsoos (Celsi us) (q/3)0 (Per'cet (Kg/Eg) (Mullobar) )iIib r) ( 1e.oM-/3)
9.20 12.194 13.pl1 13.341 8R13IE- 76.02 6.61PE-1 0.704 14.182 NO DATA

*CONTINUED BELOW

PRINT DATE: 1i JUN 1980
RUN NUMBER: 790501880 MARINHE SUFAC E LATER DA TA SAMPLING RATE 'ALL CHANNELS): 6/Moo
START TIMP: 8: 8:5 PIT MOL MICROMETERLG DATA AVERAGING PERIOD: 30 M-i
S TART DATE: 8 Meay 1 979 (DAY 128) DAN NICOLAS ISLAND, CAL NOMENCLATURE: I-UPPER LEVE)., 2'4GWER LEVEL

oPROFILE CALCULATIONS BASED ON ABOVE OBSERVED AND CALCULATED VAL.UES (B!JSINGES:19731:

ELLOX PARAMETERS PROF ILE SLOPES
STAPILY I-UP,- DOWN) 1LING PARAMETERS PARTIAL DERIVATIVES )F-INRR.ITN HEIGHT:

&RAD.RICHARDXON NUMBER MOMENTUM FLUX FRICTION VELOCITY GCNERAL EORM:DN/DZ- GENERA FORM: 'N'SLOPE=
I)+ SnabIe,-UsstabIe) ( Nt/n)I (Meters/set) TINT-N2(I/ILn(GI/G200 I( Ls2I- PSIL-(tLnZ 2-PSI )I 41-.032 AT 1MM -I.29E-II .2321E-O1 (ZIZZI/ 21 INI-NI

CE.METRIC MEAN HEIGHT HUMIDITY FLUX SCALING !SPC.HU0D. NWIDSED(/e) NIDSPD(Msr
(Meter) GMHz(21022(I/2 (Sq/sec .2) LKq/Sq() 2HEIGHT (Meters ) 2-HEIGHT (M ) VertAss
02.99 2.68E-O -. 7.2E- DW/2 5.52C-I PSI-PSI), Z.

?/L AT 1MM LAT.HEAT FL))X
-0. 4 0 (Wtts/n2( SCALING POT, TEMP. N-SPFC.HUMIDITT (Rq/RqL M-SPEG.MUMIDIIY Sqg/Rq)

6. 64 F I1 (K5*1 ui n) 2-HEIGT (Mters) 2MITGMT (M) Vrt.Atis
Z/L AT 10 METERS - 2.RBSE-02 DSH/D2 -8 .92E-16 PSIPSI?
-0.031 SEN.HEAT FL.,I SN SLOPE- R8.0IE 03

(Watts/n?)
Z/L AT GO R.79E 05 ROUGHNIESS LENGTH N:POT.TEMP.T(e vis) N:POT.IEMP.(Re'rtisL)-0.0? 7(Mters) Z-HEIGHT (Meters 2HEIGHT (ML etAl

SET ANDI SOLAR HEAT FLUX 1.056E-04 DPT/D7 -2.89E-03 PS-PI
Z/L AT 22 (watts/n?) PTR SLOPE= 2.47E SI

-0 2 !.7 2DRAG ClEF. AT OR METERS N:LnTEMP.STRU.LKiM-2/3)
P.ONON-OB((0HOV LENGTH TOTAL. HEAT BUDGET FLUX (Dlnnones.u 2- ZHEIGHT IM) V-rt.A4i
ITMte.) (Watt s/.2) t.363 PSI-NONE
-3. ;!9E 2 -5.I2E IGD CT? SLOPE-MR DATA

PSI: AT Z1* 0.072918 BOWEN RATIO

PSI) AT 72- 195251 (.nooits
PS12 AT 11- 196 .3?
PSI? AT Z2- 0.05..!,S

GENERAL CONSTANTS, MISCELL.AiIOUS

VON SAR MAN GRAVITATION PROFILE PROFILE BOT R RULE
CONST ANT ArCELERALION T UR.PRANDTI TUR. SCHMIDT S" N HEAT MOIS TURE AIR DENSITY
INn units) TM/se 2) NIuMBER NUMBER TRAHSECT)PE. IRMNSE.COEF. (R/3)
0.4 9.7959 R.7 0.74 R .9."E-03 I.3?E-03 0294

oGENERAL NOTES: AIR SPECIFIC HEAT
Ac .ora. y lii an enceeded For nea sorenent if Profile Rlnpe and/or Partial Derottise. (,ITial./Rq RI,)
ConpoIttin .Coecote Byv Insrtin of, 2 .41 4 -E 02

SM! -SN2 ./- ORFE-3 Sq/Rq. WATER LAI.HEAT VAP.
I IT. 0.S

5.9059E I5

*CONTINUED ON NEST PAGTE 382



RUN NUMBER, 7905908900 MARINE SURFACF LAYER PRINO DATE: 11 JUN 1980
START TIME: 9: 9:50 pHT NRL MICROMETEUROLDOGY DATA SAMPLING RATE (ALL CHANNELS)i 6/Mon
START DATE: R May If I (DAY 129) SAN NICOLAS ISLAND, CAL DATA AVERAGING PERIOD; 30 Min

S ESTIMATED MICROMETEORIILOGICAL PARAMETERS AT TEN METERS,

AIR TFMP. WIND SPEED DEW POINT TFMP.STRUC. BARPRES. BULK UT TEMP AIR-WT TEMP POT-WT TEMP VIR-WT TEMP V.POT-WT TEMP
(CelsIus) Ctiser/sec) (Celsius) IKei.uM-2/3) (Nillibar) (Celsius) (Kelvin) (Kelvin) (Kelvin) (Kelvin)
12.090 9.36 8.00 NO DATA 1520.99 13.621 -1.531 -1.433 -0.386 -0.288

HEIGHT POT.TEMP. VIR.TEMP. V.POT.TEMP. ASS.HUMID. REL.HUMID. SPEC.HUMID. VAP.PRES. S.VAP.PRES. REF.INDEX
(Meters) (Celsius) (Celsjus) (Celsius) (Kq/n3) (Percent) (Kq/Kg) (Millibars) (Millibars) (Kel.uM-2/3)
10.00 12.186 13.236 13.334 8.124E-03 76.02 6.606E-03 10.694 14.068 NO DATA

* BU0 AERODYNAMIC CALCULATIONS BASED ON ABOVF ESTIMATED VALUES AT TEN MFTERS (FRIEHF ET AL,1978):

INFERRED FLUX PARAMETERS INFERRED INFFRRED MEAN VERTICAL
STABILITY (t.UP,--DOWN) SCALING PARAMETERS VELOCITY COVARIANCE MISCELLANEOUS

GRAD.RICHARDSON NUMBSFR MOMFNTUM FLUX FRICTION VELOCITY WITH LONG. VELOCITY AIR DENSITY
)+-St.6e,--'Unstuble) (Nt/.Z) (Meters/sec (Motor2/sc2) (KE/va)
-0.059 AT GMH -1.34E-01 3.306E-01 -1.093E-01 1.2297

GEOMETRIC MEAM HEIGHT HUMIDITY FLUX SCALING SPEC.HJMID. WITH ABS. HUMIDITY AIR SPECIFIC HEAT
(Meter) GMH.(ZluZ2)[/2 (Xg/sec .2) (K/Kg) (Metr Kg/sec .3) (ITcal./g Kel.)
12.99 4.50E-05 -1.107E-04 4.49RE-05 2.4143E 02

Z/L AT GH LAT.HEAT FLUX SCALING POT.TEMP. WITH POT.TEMPERATURE WATER LAT.HEAT VAP.
-0.071 (Sutts/2) (Kelvin) (Meter Kel./sec) (ITcul./Kq)

1.11E 02 -4.338E-02 1.434E-02 5.9048E 05
7/L AT 10 METERS
-0.055 SFN.HEAT FLUX ROUGHNESS LENGTH VAP.PRES.AT WT LEVEL

(Watts/n2) (Meter) (Millibar)
MONIH-OBUKHOV LENGTH 1,78E 01 1.143E-04 15.570
(Meter,)
-1.834E 02 SKY AND SOLAR HFAT FLUX DRAG COEF.AT 10 MFTERS AES.HUMID.AT WT LEVEL

(Seits/.2) (Dimensionless) IKg/t3)
-5.87E 02 1.24SE-03 1.176E-02

TOTAL HEAT BUDGET FLUX BAR.PRES.AT WT LEVEL
(Sutts/2) (Millibar)
-4.56E 02 1012.09

ROSEN RATIO
(no units)
0.160

MFASUREHrNT ERROR ANALYSIS OF PARAMETERS LISTED IN PERCENT MEAM ERROR AS COMPUTED FROM CONSTITUENT MEASUREMENT ACCURACIES.
TOP ROW ARE PROFILE ERROR VALUES AND BOTTOM ROW ARE BULK AERODYNAMIC ERROR VALUES. ALL VALUES ARE APPROXIMATE AND ARE "ur-:

GRAD.RICH. Z/L MOMENTUM LAT.HEAT SEN.HEAT SKY RAD. TOTAL HFAT BOWEN FRICTION SCL.SPEC SCL.POT. ROUGH. DRAG
NO.AT GMH AT ION FLUX FLUX FLUX FLUX FLUX RATIO VELOCITY HUMIDITY TEMP. LENGTH COEF.

139% 1391 125% 171% 11% 5z 18% 272% 62% 108% 39% 82% 125Z

065% 165X 46% 39% 93X 5z 8% 132% 23% 62% 116% 43% 40%

CONTINUED BELOW

RUN NUMBER: 7905080800 MARINE SURFACE LAYER PRINT DATE 11 JUN 1980
START TIME: RS 9:50 PT NRL MICROMETEOROLOGY DATA SAMPLING RATE (ALL CHANNELS): 6/Min
START DATE: 8 May 1979 (DAY 128) SAN NICOLAS ISLAND, CAL DATA AVERAGING PERIOD: 30 Min

COMPOSITE PROFILE AND BULK AERODYNAMIC DERIVED PARAMETER VALUE WEIGHTED AS A FUNCTION OF THE ABOVE RESPECTIVE MEASUREMENT ERRORS
WITH THE LOWER LIMIT OF THE CORRESPONDING MEASUREMENT UNCERTAINTY INDICATED IN I 1,

FLUS PARAMETERS
STABSIITY (+UP,--DOWN) SCALING PARAMETERS

GRAD.RICHARDSON NUMBFR MOMFNTUM FLUX FRICTION VELOCITY
( +51u6w1-;Unstuble) (Ni/2) (Meters/sec)
-0.044 10.021 AT GMH -1.33E-01 (6.OE-021 3.286E-01 (6.01-021

GEOMETRIC MEAN HEIGHT HUMIDITY FLUX SCALING SPEC.HUMID.(Meter) GMH-(ZIu72)1/2 (Kg/sec m2) (Kg/Kg)
12.99 4.16E-05 18.0E-061 -9.496E-05 13.0E-051

Z/L AT GMH LAT.HEAT FLUX SCALING POT.TEMP.
-0.054 [0.021 (S4tts/.2) (Kelvin)

1.03E 02 12.0E+011 -2.732E- 07 2.E-02l/L AT 0 METERS
-0.042 10.021 SEN.HEAT FLUX ROUGHNESS LENGTH

(Wutis/.2) (Meters)
MONIN-OBUKHOV LENGTH 1.35E 01 13.0E+O0) 1.113E-04 16.OE-051

(Meters)
-2.393E 0? SKY AND SOLAR HFAT FLUX DRAG COEF.AT 10 MFTERS

(Wets/oX) (Meters)
-5.87E 2 12.0E.011 i.264E- i 14.0E-041

TOTAL HEAT BUDGET FLUX
(Wetts/.2)
-4.75E 02 13.0E+011

BOSEN RATIO
(no unit.)
0.15 10.081

A DIFFERENCE BETWEEN THE PROFILE AND BULK AFRODYNAMIC DERIVED PARAMETER VALUES AS COMPUTED VIA THE STANDARD DEVIATION FROM EITHER THE
ABOVE WEIGHTFD COMPOSITE VALUE OR MEASURFEMNT UNCERTAINTI VALUE (WHICH FVER ABSOLUTE VALUE 15 LARGER). ALL VALUES ARE
LISTED IN PERCENT DIFFERENCE AND ARE *tor-:,

GRADRICH. S/L MOMENTUM LAT.HEAT SRM.HEAT SKY RAD. TOTAL HFAT BOSON FRICTION SCL.OPEC SCLPOT. ROUGH. DRAG
NO.AT CNN AT IB FLUX FLUX FLUX FLUX FLUX RATIO VELOCITY HUMIDITY TEMP. LENGTH COEF.

3911 29% 22 26% 33% 01 6% 10 0% 24% 441 41 3X

" END OF DATA RI 383
me



MARINE SURFACE LAYER MICROMFTEORDI OGICAL EXPERIMENT

N AVAL RESEARCH LABORATORY
ATMOSP HERIC PHYSICS BRANCH

MAR iNE AT MOSPHFRIC RESEARCH STAYION
SAN NICOLAS ISLAND, CALIFORNIA

* . . . M1CROHETEORDLOGICAL DATA . . . .

NUN NUMEN: 796150031PRINT DATE, 0IJN18
START I IXME: 8:39:10 PH4 DAT A SAMPLING RATE (ALL CHANNELS); 6/Mon
INDo IME: 9: 9:10 PSI DATA AVERAGING PERIOD, 30 Moo
START DATE: A Mooy 1979 IDAY 08,) NOMENCLATURE: I-UPPER LEVEL, 2-LOWER LEVEL

*ANALOG CHANnEl RAW DATA (AVERAGE IDGI:

No0.1 No.11 No.12 N..03 N-014 N-.15 No .06 No.07 .a No.0 ol

V1.I ilRF.A TFMPSTRUJC.1 TERP.STA(JC.2 DEW POINTI DEW PO0INT? WIN D SPEEDI, W IND SPEED? BAR.PRES.? SKY BAD. WIND SIR .
6.205 011 0.001 4.639 4.7 10 5.933 5.772 4 .668 5 .077 4.8at5

No.11 No.11 No.12 No.13 No.14 No-.15 N..16 N..17
BULK WY TEAT AC: FNEQUENCT AC VOL TAGE MANUAl FLAG FRO 8FF. SP ARE A SPARE B VOLTREF.B

4. 027 3.0a15 2.545 0 . 0 1 0. Got 0.001 0.0 01 6.215

*DIII:TAL CHANNEL RAW DATA (AVERAGF), ESCARFPFE DATA, FIELD CALIBRATION AND WIND SPEFD ESCARPMENT CORRECTIONS:

No. No. UPWI ND NEON UPWIND LAND DPIFCAL DEI2FEAL WINFCAL WSIEC WSXEC
AIR TEMP,1 AIR TEMP.? HEIGHTI/LENGTH PATHIMetersI (Volts) (Uoltt) (Volts) ICoeff. (C.oeff.)
1411 1?3114 1421 114396 0.157 99 -1.10 -0.1051 0.11 0 0 .9 93 0.959

oSYSTEM H(IUJEKEEPING PARAMETERS TRANSLATED INTO ENTINEERING UNITS:

MANUAL FlAG ERROR COUNT DATA BASE YO(.T.RFF.DEV VOL-T.REF.DFU F RO0 RFF.DE V AC VOLY.FLUS AC FREQ.FLUX AC VOLTAGE AC FREQUENCY
I(mscans INoscan s ) No.scadn s) AINo.) .005V)I BINo.0050T (No.),.002V) (NOISY>5) (Nol>IHol IVAC) (Mox)

U a lool a 0 0 0 5 1 ISS 5 9.81

o LJ:ERUED MICNOHiETEONOLOSICAL. PARAMETERS (INCLUDING THE ABOVE CAL. AND ESCARPMENT CORRECTIONS) TRANSLATED INTO ENGINEERING UNITS:

AIR TIIE.), WIND SPEEI I DEW P0101I1 TFMP.STRUC .I WI ND DIR. IoAN.PRES.I SKY MAD. BULK WT TEMP MEAN AIR TEMP
Ir ,isius) IM.ee/sec)I (C elsius) Ie1.oxM-2 /3 1 ()Deq.TIrue) (IMillitr (WNat t/n.) I Celsios) l Kelo-)

I1'.3.11 11.42 7.39 NO DATA 3108 .7 11009.33 -7.08AE 02 1 3.669 285.535 '

AIN TEMP .? WIND SPEED? DEW PINT? TFMP.STNUC.2 TIDE TABLE BAR.PRES.?
rCesi) (Meter/set) (C ~to S) (Ke)1.oxM-2/3) (Me ter MOE) (Millibr
12.440 11.03 7.16 No DAT]A 1.10 1 a10.93

o CALCULATED MICN:)PIETEPIROLQCICAL PARAMETERS:

HEIGHT, 21 POT.TEHP.1 VIR.TM. V.PDT.TEMP.1 AIS.HUNII.I REL.HUMID,1 SPEC.HUMIDI VAP.PRES.1 S.VAP.PRES.I REF.INDEX/3I

(Meters) (Celsius,) (Ceius).P- (Celsius) IEg/n3l0 (P ercent) 105/09:) (Millibar) IMillib ar)I (NITl.n.M-2/3)
10.35 12.491 13.41? 1 3.S92 7.782E-0 71. 91 6 .3 39E -03 1 0.253 1 4.259 No DATA

HEIGHT,??2 POT.TPMP.? VIR.TFRP.2 V.PO1T..2 ABS.IMID.2 NEEHIUMID.2 UPEC.HIJMID.2 VAP PRES.2 S.VAP.PRES.2 REF.INDES 2
IMtes (Ce "so) (Cels.Ius (Celss (Kg/n 3) (Perceant) )Kq/Xq (Millibar) (Millibar)I (Nel.oM-2/3)

9.21 12.531 13.553 13.643 7.87 9E-t93 72.14 6.414E-03 10 .304 1 4.396 Ho DATA

o CONTINUFD BFIOW

PRINT DATE : 11 JUN 1981
RUN NUMBER: 790508N1830 MAR INE UIIR FACE LAYER DATA TAMPLING RATE ,(ALL CHANNELS): 6/Mxn
START TIME: 8:39:10 PST NRL MICROMETEOROLOG Y DATA AVERA IN P ERIOD: 30 Mio
STORY DATE: 9 May 1979 (DAY 128) SAN RICOLAS ISLAND, CAL RONP.NCLAT URE: ='up PER LEVEL, 2-LOWER LEVEL

o PROFILE CALCUl ATIONS BASED ON ABOVF OBSENYFO AND CALCULATED VAL UES )BUSINCFR, 1973):

FLUXPRMTS PROFILE SLOPES
STAB))1 ITT )tP,- DOWN) SCALING PARAMETERS PARTIAL DERIVATIVES )t-INCR.WITH HEIGHT)

(RAD.RICHARDYON RUMPE MOMENTUM FLUX FRICTrION VELOCITY CE NFRAL FONM:DN/DZ- GENERAL FORM: 'N'SLOPE-I)-St,.61e,--tlnsta bie (Nt/n?) (Meters/set) 1)NI-N2)I/Iln I Zl/21 ((Ln21-PSlII(n2-PSI)I
-0J3 At CR4 -1.86E-01 3.8087E-l 1(z Z2)I/ 21 INI-N21

GEOMETRIC MEAN HEIGHT HUMIDITY FLUX SCAL~ING spEC.HUMD. N-WIND SPED (il/set N-WIND SPEED IM/sec)
(Meter) GMHI(ZloA7))/? (Nq/sec n2l IRN/EqI 7-HEIGHT (Me ters) Z HEIGHT (N) Vert.Aos
(2.99 3.2tE0 -. 76 E-l DWS/Ol- 6.62E-D2 PSI-Poll

7/L AT GMN LAT-HEAT FLX1SSLP=113F0
-0.5a42 (Wtts/c?) SCALING POT. TEMP. N-SPEC.HUMIDITY 105/05) N-SPEC.HUMIDITT (ER/NM)

7.It I (Ke.oo- Z-HE IGT(Meters) _HEIGHT (M) Ijert.Ats
A/L At 10 METERS 3.255E02 DSH/DZ- 8.92E-06 PSI-PSI?2
-0. 032 IriEN.HEAT F4 5I OSLOPE- 7. 99E 03

/IL AT Al 1.57E 01 ROUGHNESS LENGTH N:POT.TEMP.(NeIoon) N-POT.TEMP.(R.I.ln)
-0.U 00 (Mtes 7-IT (Meer) ZI4EIGH IN(M) Vert Anos

SO N OAR HEAT FLUX 2.N704 P/? -42-1 P I
7/L AT Z2 IWatts/,tP) PTR SLOPE - -1 .66E 01
. 029 4O8E a5?

DRAG COEF. AT 10 METERS H-LCTEMP.STR UC.(K.M-3/3)
MIORIN-I)B(LRHIO IFNTJH TOTAL NEAT B-UDGPT P1)10 )Oonositl.I 7-HEIGHT IN) Vert.Agit
(Meters: IWet,;1 1.30-A PSI-.NONE
-3. 125E 02 -6 1P 2FI?; CT? SLOPE-NO DATA

FLIt AT 7)- 0.177204 POWER RATIO
P5,I AT Z- D 00970)8 Ito unit,,.)

ElI?~ ~ AT 1 01)61 .197P'SI? AT It: 0.I10I.178

o GVNERAt CONSTANTS; MISCELLANEOUS

VON NOR MAN GRAVITATIOR PROF ILE P RIIFI BUIN RULK-----N-----
10RiO NTR AICEIERATION T UPR.PRA NDT: TUNY' CHMIDTI SErN HEAT MOISTURE AIR DENSITY

(An units) IM/ser Z) ANlR NE NUMBER TR1,ANEEC.E, TF RANSE.COPE. )R!/n3)
014 9.79n9 0.74 0.74 0. 92E-03 I.32E-031 1. 281

. 0). NERO). HOTr l: AIR SPECIFIC HEAT
Arco racy ..t.otatoon eceeded for, neasorenn of Profile Slope and/or Partial Reroctoc )I ./Rq Ret.)
Conptnton etecote By .netoo of 2.4138E0R2

SHI-5H2.- 8r-3 Rq/Nq. WATER LAT.HEAI YAP.
IIYcEl ./Rq)
5.903S1E05I

*h CONTINUED aN NEXT PAGE 
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RUN NUSMER: 7905080830 MARINE SURFACF LAYER PRINT DATE: It JUN 1980
START lIME: 8:39:10 PST NRL MICROMETEOROLOGY DATA SAMPL ING RATE (ALL CHANNELS); 6/Min
START DATE: 8 May 1979 (DAY 128) SAN NICOLAS ISLAND, CAL DATA AVERAGING PERIOD: 30 Mn

EWTLMATED MICYMETEORLOGICAL PARAMEIERS AT TEN METERS:

AIR TEMP. WIND SPEED DEW POINT TFMP.STRUC. BAR.PRES. SULK UT TEMP AIR-UT TEMP POT-WT TEMP VIR-UT TEMP V.POT-WT TEMP
(C*tlus) (Meter/sec) (Celsius) Iel.uM-2/3) (Hllhbr) (Celsius) (Kelvin) (Kelvi) (Kvn) (eIn)
12.424 10.90 7.54 NO DATA 1010.83 13.669 -1.245 -I.147 -0.133 -0.035

HEIgHT POTTEMP. VIR.TAMP, V.POT.TEMP. ARS.HUMNO. REL.NUMIS. SPEC.HUMID. VAP.PRES. S.VAP.PAES. REF.INDEX
(Meters) (Celsius) (Celsius) (Celsius) (Kg/t3) (Percent) (Kg/Kg) (Millibars) (Mlll6bats (Kel.vM-2/3)
10.00 12.522 13.536 13.654 7.567E-03 72.)) 6.405E-03 10.369 14.380 NO DATA

* BUlK AERODYNAMIC CALCULATIONS BASED ON ABOVE ESTIMATED VALUES AT TEN METERS (FRIEHE ET AL,1978):

INFFRRED FLUX PARAMFTERS INFERRED INFERRED MEAN VERTICAL
STABILITY (UP, -DOWN) SCALING PARAMFTERS VELOCITY COVARIANCE MISCELLANEOUS

GRAD.RICHARDSON NUMBER MOMENTUM FLUX FRICTION VELOCITY WITH LONG. VELOCITY AIR DENSITY
I. S;tabIe,-UnstabIQ) (Nt/2) (eIers/ee) (Meterl/sec2) (K9/M3)
-0.030 AT CNN -1.97E-0I 4.50E-RI -I.bR4E-I 3.2283

GEOMETRIC MEAN HEIGHT HUMIDITY F IX SCALING SPFC.H)MIS. WITH ABS. HUMIDITY AIR SPECIFIC HEAT
(Meter) GMH=(ZI*22)1/2 (KR/se er) (Kg/Kg) (Meter Kg/sec m3) (ITcal./Kg Kel,)
12.99 5.66E-05 -1.150E-04 5.67E-05 2.413SE 02

Z/L AT GNH LATHEAT FLUX SCALING POT.TEMP. WITH POT.TEMPERATURE WATER LAT.HEAT VAP.
-0.037 (Watts/.2) (Kelvin) (Meter Kel./sec) (ITc.l./Kg)

1.40E 02 -3.371E-02 1.350e-02 5.9029E 05
Z/L AT 10 METERS
-0.029 ';FN.HEAT FLUX ROUGHNESS LENGTH VAP.PRES.AT WT LEVEL

(Wat s/.2) (Reters) MRull Ibr )
MONIN-OBUKHOX LENGTH 1.6SF 1 2.249E-4 15.618
(Meters)
-3.467E 02 SKY AND SO(AR HEAT FLUX DRAG COEF.AT 10 MFTERS ASS.HUMID.AT UT LEVEL

(Ratts/n?) (Diensionless) (Kg/' 3)
-7.RRE 62 1.350E-03 I.OBOE-02

TOTAL HEAT BUDGET FIIJX BAR.PRES.AT MT LEVEL
(Wa t t s/2) (Millibar)
-5.51E 02 1012.03

BOWEN RATIO
(no units)
0 . 120

*MEASUREMFNT ERROR ANALYSIS OF PARAMETERS LISTED IN PERCENT MEAN ERROR AS COMPUTED FROM CONSTITUENT MEASUREMENT ACCURACIES.
TOP ROW ARE PROFILE ERROR VAL UFS AND BOTTOM ROW ARE BULK AERODYNAMIC ERROR VALUES. ALL VALUES ARE APPROXIMATE AND ARE "or-":

GRAD.RICH. Z/L MOMENTUM LAT.HEAT SEN.HEAT SKY RAD. TOTAL HEAT BOWEN FRICTION SCL.SPEC SOCL.POT. ROUGH. DRAG
NO.AT GMH AT IOR FLUX FLUX FLUX FLUX FLUX RATIO VELOCITY HUMIDITY TEMP. LENGTH COEF.

126% 126% 120% Ibex 8% 5% 17% 256Z 60% le8% 28% 8x 120%

(74% 174% 46% 38% 102% 5% R% 140% 23% 61% 125% 43% 40%

* CONTINUED BELOW

RUN NUMBER: 7905080830 MARINE SURFACE LAYER PRINT DATE 11 JUN 1980
START TIME: 8:39:10 PST NRL- MICRONETEOROLOGY DATA SAMPLING RATE (ALL CHANNELS): 6/Min
START DATE: 8 May 197Y (DAY 128) SAN NICOLAS ISLAND, CAI. DATA AVERAGING PERIOD: 30 Mit

COMPOSITE PROFILE AND BUJLK AERODYNAMIC DERIVED PARAMETER VALUE WEIGHTED AS A FUNCTION OF THE ABOVE RESPECTIVE MEASUREMENT ERRORS
WITH THE LOWER LIMIT OF THE CORRESPONDING MFASUREMFNT UNCERTAINTY INDICATED IN I ]:

FLUX PARAMETERS
STABILITY (+=UP,-DON) SCALING PARAMETERS

CRAD*RICHARDSON NUMBER MOMENTUM FLUX FRICTION VELOCITY
(S.b e,-)Unsable) (Nt/2) (Meters/sec)
-0.032 1.02) AT GMH -1.94E-0I 16,OE-021 3.972E-01 16,0E-021

GFEOMETRIC MEAN HEIGHT HIJMTDITY FLUX SCALJNG SP rCHUMID,
(Meter) GNH-(ZI*Z2)1/2 (Kg/sec .2) (Kq/K g)
12.99 5.21E-05 8.OF-BI -9.784E-_05 I3.0E-05

Z/L AT GMH LATHEAT FLUX SCALING POT.TEMP.
0.040 [o.021 (Watts/'2) (Ke.in)

.29E 02 (?.OE+OII -3.276E-02 [2.E-021
7/1. AT 10 METERS
-0.031 10.021 SEN.HEAT FLUX ROUGHNESS LENGTH

(Wat s/2) (Meters)
MONIN-OBUKHOV LENGTH 1.67E R1 (3.E.O0R1 2.171E-04 16.SE-051
(Meter nY

-3.260F 02 SKY AND SOLAR HEAT FLUX DRAG COFF.AT 10 MFTERS
(watt/m2) (Meters)
-7.0SF 02 [?.01+I 1. 35!t-u3 14.0E-041

TOTAL HFAT BUDGET FLUX

-5.70E 82 )3.0E0+1

BOUEN RATIO
(nu units)

0.147 10.081

DIFFERENCF BErWE rHE PROFILE AND BULK AERODYNAMIC DERIVED PARAMETER VALUES AS COMPUTED VIA THE STANDARD DEVIATION FROM EITHER THE
ABOVE WEIGHTED COMPOSITE VALUF OR MPASUR EMNT UNCERTAINTY VALUE (WHICH EVER ABSOIUTF VALUE IS LARGER). ALL VALUES ARE
LISTED IN PERCENT DIFFERENCE AND ARE "*nr-":

GRAD.RICH. 2/ MOMENTUM LAT.HEAT SEN.HEAT SKY RAD. TOTAL HEAT BOWEN FRICTION SCL.SPEC SCL.POT. ROUGH. DRAG
NO.AT GMH AT ION FLUX FLUX FLUX FLUX FLUX RATIO VELOCITY HUMIDITY TEMP. LENGTH COEE.

5z 5z 3% 28% 3Z 0% 6% 27% 2% 25% 2% 5% ox

END OF DATA RN 385



MARINE SURFACE LAYER MICROMETEOROLOGICAL EXPERIMENT

NAVAL RESEARCH LABORATORY
ATMOSPERI PYICS BRANCH

MARINE ATMOSPHERI1C RESEARCH STATION

SAN NICOL AS ISLAND, CALIFORNIA

0 tMICRORETEOROLOGICAL DATAft*0t

RUN NUMBER: 79050R0900 PRINT DATE': It SUN 1980
TART TIME: 9. 9.2o PSE DA TA SAMPLING RATE (ALL CHANNELS): 6/MonrEND TIME. 9,39,30 PSY DATA A VERAGING PERItoD: 31C MNon

START DATE: B Mapy 1979 (DAY ISA:) NOMENCLATURE: I-UPPER LEVEL, 2-LOWER LEVEL

fANALOG CHANNEL RAW DATA (AVERAGF USC):

N*o0 No.01 No.02 No.03 No.04 No.05 N..06 N-017 No.08 No.19
VOLT.REF'A T EHP.STRUC.I TERP.STRUC.2 DEW POINTI DEW POINT2 WIND SPEEDI WIND SPIED2 BAR.PRF.S.I SKY NAB. WIND DIN.

6. 205 0,001 0.001 4 .645 4 .737 6.269 6. 051 4.6 75 5.6807 4.8a96

No.1 No.11 No.02 No.13 No.14 N..15 N..16 N..17
BULE Al TEMP AC FREQUENCY AC VOiTAGE MANUAL FLAG ZFROoREF. SPAREA SPARE.B VOLT.REE.B

4.055 :3.778 2.548 0 .001 0 1.01 001 0.101 6.2 D5

fDI GITAL CNANNFL RAW DATA (AVERAGE): ESCARPMENT DATA, FIELD CALIBRATION AND WIND SPEED ESCARPMENT CORRECTIUNS;

No.I No .1 UPWIND NEAR UPWIND [AND DPIECAL DPFCAL WIBFCAL ASIEC WS2EC
AIR TEMP-t AIR TEMP.? HEIGHTI/LENGTH PATHoMet1rs (Volts) (VolIts) (Volts) (C e f.) (Coaeiff.)
1400 124450 0420 115060 0.183 0U UI 000 OU .991025

oSYSTEM HOUSEKEEPING PARAMETERS TRANSLATED INTO ENGINEERING UNITS:rMANUAL FLAG ERROR COUNT DATA BASE VSLY.RF.D V VOLT.REE.DEY ZERO REF.DEV AC VOLI.FLUX AC EREQ.ELSI AC VOLTAGE AL FREQUENCY
(N osc a ns) IN oscans) (Noscans) AIN o.).ISSV) B(No.).005V) (No.).U02V) ONo,)5V) (No.0180) (VAC) (Ho)
0 a 1S00 I I 0 a 1 115.5 59.70

*OBSERVED MICR0HETEOROLOGICAL PARAMETERS (INCLUDING THE ARGUE CAL. AND ESCARPMENT CORRECTIONS) TRANSLATED INTO ENGINEERING UNITS:

AI R TEMPO1 WIND SPEEDI DEN POINYI TEMP,STRUC .1 WINOD DIN. BAR.PRES. I SKY RAD, BULK AT TEMP MLAN AIR TIM'
(Celsius) OMeter/sec ) (Celsoos) )KRI.oM-2 / 3 (Deg.Trce) (Millibar) (WaIt/.0 (Celtis) :KX In)o
1.445 1 2.06 7.43 RODUATA 311.5 1009.94 7. 93E 0 2 13.696 285.676

AIR TEMP2 WIND SPEED? DEW POINT? TE'MPSTRUC.I TIDE TABLE BAR.PRES.2

ICelsooi (Meter/sec) (CelsooS) ("eI.M-2/31)ftrHL) Oolbr
02.586 10.26 7.60 No DATA 0.06 1004

*CALCULATED MICNOMETEOROLOGICAL PARAMETERS:

HE IGHT, 70 POT.TEMPI1 VIR.TEMP.I V.FOT.TEMP,0 ASHUMIDI1 REL.HUMID.1 SPEC.HUHID.) VAP.PRES.I S.VAP.PRED.I REF.INDES I
(Mete~rs) (CelIsoo s)I (CelIsius)I (Celsios) )Kq/n31 ( Per cent) (Kg/Kg ) (Moillb ar) (Millibar) OKel.oN-2/3)
0 8.35 12.625 13.149 13.728 7 .79RE-13 7 1.44 6 .354 E-03 1 0 .278 104.387 NI DATA

HEIHT 72 PTEM. IRTEMP. V.POT.TENP.2 ABS.NUNID.I RELNHUMID.2 SPEC.HUHID.I VAP.PRES.2 IAP.ES,2 REF.INOES 2
(Me ters) (Celsuos (Celsius (Celsoos OKo/n3)0. (Percent) (Kg/K g)0 (Millo'a) I(M'Iobor (Kel.oM-2/3(
9.2 0 102.676 13.703 1 3.79 7.5F97E-5 71.64 6.431E-U 10.414 143 NO0 DATA

fCONTINUED BELOW

PRINT DATE: 11 SUN 1980
RUN NUMBER: 7905080900 MARTNE SURFACE LATER DATA SAMPLING RATE (ALL CHANNELS): 6/Moo
e"TART TIME: 9: 9:0 PTNRL MICR OMETEOROLOGY DATA AVERAGING PERIOD: 30 Mit
START DATE: N Map 19~79 (DAY ITS8) SAN NICOLAS ISLAND, CAL NOMENCL ATURE: )=UPPER LEVEL, 210.WER LEVEL

fPROFILE CALCULA71ONS BASED ON ABOVE OBSERVED AND CALCULATED VALUES )BUSINGER,1973):

FLUT PARAMETERS PROFILE SLOPES

RYABI) ITY IunUP,-DOWN) SCALING PARAMETERS PARTIAL DERIVATIVES )c-INCR.WITH HEIGHT)

GRAD.RICHARDSON NUMarR MOMENTUM FLUX FRICTION VELOCITY GENERAL FORM:DN/D2= GENENAL FONS: 'N'OIOPE-
Io.Sta Bls,-Ut.table) (Nt/elI (Meter s/see) I)I-N2)I/ILt(ll/2(O I(LnZlI-PSI)-(LnZl-FSII1I/
-0.025 AT GMH -3.I5E-01 5. 067f-01 )ZlnZ2)1/ZI )NI-N?2I

GEOMETRIC MEAN HEIGHT HUMIDITY FL.UX SCALING SPEC.HUND. "~IND SPEED (M.se) N-WIND SPEED (M/se.,)
(Meter) GmMH(70012)I/2 (E

0
/sec .2) (Xg/Kg) Z-HEIGHT (Meters) 7-=HEIGHT (N) Vert.Anos

12.99 4.14EU 05 -6.657E-05 DWS/D1- 8.R4E-02 F SI!PSII
AS SLOPE= 7.89F-0I

I/L AT GMM LAY HEAT FLUX
-0.031 (WattoX) SCALING)POT. TEMP. H-SPEC.HU(I(ITT (Eq/Kg) R-SPEC.HMTIDITY (EQ/OS)

I E02(Keloj) M4EIGHT (Meters) ZHFIGHT () Ven Ants
Z/L AT 00 METERS -4.'257E-1 DON/Il.-8 -. 92E-06 PSI-PSI?
-0.024 SF.HEAT EL)IX IN SLOPE= -8.I2E 83

(Wantns/nI)
Z/LoAT 20 PANEF 01 ROUGHNESS LENGTH NnPOT.TEMP.eto NPOT.TENP.OK.elnt)
-0.044 (e ter .I 7-HIGHT (Meter) 2-EGE )M)1 Vert.Anis

SET AND SOLAR HEAT FLUX ,034E-04 DPT/DZ- -5.70E-03 PS 2l
Z/I AT Z2 )W6tts~nI) PIK SLOPE- -1.27E 01

0,02-.302DRAG COPE. AT. II METERS N:LTEMP.STRUC.(EoM-2'3)
MONIN4-OBOUOHOV LEN4GTH TOTAL HEAT BUDG9 T FLUXS (Oieiton s 1HIGHT (M) Vert.nos

I~tes IWatts/.2) 2.USSE-03 PSI.NONE
-4.137E;0 -6.64E 02P CYI SLOPEr-NO DATA

PSll AT 20- 0.040020 BOWER RATIO
P51 AT I 2 0.175910 (na onitn)
P S12 AT 20-. 0087498 DI??
PSI12 AT l?- 0.046 65 1

" GENERAL CONSTANTS: MISCELLANEOUS

VON EARMAN GRAVITATION PROFIL.E PROFILE RUS K BULK
CONSTANT ACCELERATION TURPRANDYL T UR OCHAIPT SEN HEAT MO ISTURE AIR DENSITY
IN .. no.ts) EM/sec 2) NUMBER NUMBER TRARSECE)EF. TR ANSE.COEF. (Kcg/t31)
0.4 9 .7959 0 .7 4 0.74 0.92E-03 I. 3?E-I3] 0.2276

"GENERAL. ROTFcE AIR SPECIFIC 1IEAT
Accoroo. ll ato 0coceeded for": .eanoenen of Proflel Slope and/or Partoal Drinatine. (l~cal./Eq Eel.:

SHI-5N2. 0/- . 05E3 RN/NO. WATER LAT-HEAT VAP.
( ITa 0,/Eq)
5.9024E 95

- CONTINUED ON NEXT PAGE 386



SRUN NUMBER( 7905080900 MARINE SURFACE LAYER PRINT DATE: I1 JUN 1980
START TIME: 9; 9:20 P1T NRL MICROMETEOROLOGY DATA SAMPLING RATE (ALL CHANNELS): &/MS.
START DATE: B Nay 197Y (DAY 128) SAN NICOLAS ISLAND, CAL DATA AVERAGING PERIOD: 3D MSn

" ESTIMATED MICROMETFORrILOGICAL PARAMETERS AT IN METERS:

AIR TEMP. WIND SPEED DEW POINT TEMP,STRUC. BARPRES. RULE ST TEMP AIR-WT TEMP POT-WT TEMP VIR-WT TEMP V.POT-W TEMP
(Celsius) (Meter/se)c (Celsius) (Kel.M-2/3I (Millibar) (Celsius) (Kelvin) (Keliun) (Kelvin) (Kelvin)
12.569 11.36 7.50 NO DATA 2010.94 13.696 -1.127 -1.029 -0.012 OO86

HEIGHT POT.TEMP. VIR.TFMP. V.POT.TENP. ASHUMID, REL.HUMID. SPECHUMID. VAP.PRES. S.VAP.PRES. REE.INDEX
(Meters) (Celsius) (Celsius) (Celsius) (K/ 31 (Percent) (Kg/Kg) (Millibars) (MilhibarsI (Kel.uM-2/3)
8.0 8 1 2.667 13.685 13.783 7.ASE-03 71.62 6.422E-03 10.398 14.59 NO DATA

e DISK AERODYNAMIC CALCUL ATIONS BASED ON ABOVE ESTIMATED VALUES AT TEN METERS (FRIEHE ET AL,19781:

INFERRED FLUX PARAMFTFRS INFERRED INFERRED MEAN VERTICAL
STABILITY I+=UF,--DOSNI SCALING PARAMETERS VELOCITY COVARIANCE MISCELLANEOUS

--------- ---- ---------- ----------- -------------------------------- ---

GRAD.RICHARDSON NUMBER MOMENTUM FLUX FRICTION VELOCITY WITH LONG. VELOCITY AIR DENSITY
(nIStab(et-vUnstBlm) (Nt/i2) (leters/sen) [Meterl/sen2) (K/ 3)
-0,024 AT GMH -2.19E-01 4.219E-01 -1.780E-01 1.2Z78

GEOMETRIC MEAN HEIGHT HUMIDITY FLUX SCALING SPEC.HUMID. WIIH ABS. HUMIDITT AIR SPECIFIC HEAT
(Meter) GMH=(ZIZ2)l/2 (K/sec n2( (Kg/Kg) (Met Kg/sec pt3) (ITcul./Kg KeI.)
12.99 5.70E-05 -1.139E-04 5.899E-05 2.4139E 02

Z/L AT GMH LATHAT FLUX SCALING POT,TEMP, WITH POTTEMPERATURE WATER LAT.HEAT SAP.
-0.030 (WatTS/2) (Kelvin) (Meter Rel./sec) )(lcl./Kg)

1.46E 02 -3.023E-02 1.275E-02 5.9021E 05
Z/L AT I0 METERS

-0,023 zFN.HEAT FLUX ROUGHNESS LENGTH VAPPRESAT WY LEVEL
(WatTs/2) (Meter.) (Millibar)

MONIN-OBUKHOV LENGTH 1.58 01 20694E-04 15.647
I. (Meters)

-4.293E 02 SKY AND SOLAR HEAT FLUX DRAG COFF.AT 10 METERS ABS.HUMID.AT WT LEVEL
IWa ts/.2) (Dieensionless) [K g/tt3
-7,93E 02 1.3a0E-03 1.182E-02

TOTAL HEAT BUDGET FLUX BAREPRES.AT WT LEVEL
IWatts/.2) (MillBar
-6.32E 02 1012.14

BOWEN RATIO
(no units)
0.109

MFASUREMENT ERROR ANALYSIS OF PARAMETERS LISTED IN PERCENT MEAN ERROR AS COMPUTED FROM CONSTITUENT MEASUREMENT ACCURACIES.
TOP ROW ARE PROFILE ERROR VALUES AND BOTTOM ROW ARE BULK AERODYNAMIC ERROR VALUES. ALL VALUES ARE APPROXIMATE AND ARE v r-:

GRAD.RICH Z/L MOMENTUM LAT.HEAT SEN.HEAT SKY RAD. TOTAL HEAT BOWEN FRICTION SCL.SPEC SCL.PUT. ROUGH. DRAG
NO.AT GMH AT ION FLUX FLUX FLUX FLUX FLUX RATIO VELOCITY HUMIDITY TEMP. LENGTH COEF.

98% 98% 94% 152% 6S% 5Z Ia 221% 47% 106% 21% 67% 94%

179% 179% 46% 38% 107% 5% 7% 145% 23% 61% 130% 43% 40%

e CONTINUED BELOW

RUN NUMBER: 7905000900 MARINE SURFACE LAYER PRINT DATE: II JUN 196)
START TIME: 9: 9:20 PST NRL MICROMETEOROLOGY DATA SAMPLING RATE (ALL CHANNELS): 0/Min
START DATE: 8 May 1979 (DAY 128) SAN NICOLAS ISLAND, CAL DATA AVERAGING PFRIOD: 30 Min

e COMPOSITE PROFILE AND B(VK AFRODYNAMIC DERIVED PARAMETER VAl.orE WEIGHTED AS A FUNCTION OF THE ABOVE RESPECTIVE MEASUREMENT ERRORS
WITH THE LOWER LIMIT OF THE CORRESPONDING MFASUREMFNT UNCERTAINTY INDICATED IN I ]i

FLUX PARAMETERS
STABILITY (.UP,--DOWN) SCALING PARAMETERS

GRADRICARDSON NUMBER MOMFNTUM FLUX FRICTION VELOCITY
(+ 0taBle,- UnsaBIe) (Nt/n2) (Meters/see)
-0.025 (0.0lR AT GMH -2.50 E E-RII 4.49RE-01 ,IOE-Il

GFOMETRIC MEAN HEIGHT HUMIDITY FIUX SCALING SPFC.HUMID,
(Meter) GMH)(7'Z211/ (Kg/sec mi) (Kg/Rg)
12.99 5.5-I05 [8.0E-06I -9.65E-%G5 [3.OR-05)

Z/L AT 0MH LATHEAT FLUX SCALING POT.TEMP.

-0.031 10.021 (Watts/.2) (Kelvin)

1.37E 02 12.0E01) -4.0R3E-01 [2.0E-02)
7/L AT 10 METERS
-0.024 to.021 SEN.HFAT FLUX ROUGHNESS LENGTH

(Watts/el) (Metiri)
NOHIN-OBURHOV LENGTH 2.2SF 5)1[3.SE OOI 3.61lE-I4 ISIOS05

(Meters)

-4,191E 07 SRY AND SOLAR HFAT FLUX DRAG COLF.AT 10 MFTERS
(Wa1ts/.) (Meters)
-7.93E 02 12.0E+01I lS+-3 I4.0aE-)041

TOTAL HEAT BUDGET FLUX
(Wat t s /.?
-6,41E Il 13.RE.OlI

BOWEN RATIO

0.169 10.081

e DIFFERENCE BETWEEN THF PROFILE AND BULK AFRODYNAMIC DFRIVED PARAMETER VALUES AS COMPUTED VIA THE STANDARD DEVIATION FROM EITHER THE
ABOVE WEIGHTED COMPOSItE VALUE OR MEASUREMENT UNCERTAINTY VALU(E (WHICH EVER ABSOLUTE VALUE IS LARGER). ALL VALUES ARE
LISTED IN PERCENT DIFFFRENCE AND ARE +or-v.

GRAD.RICH. Z/L MOMENFUM LAT.HEAT SENHEAT SKY RAD. TOTAL HEAT ROWFN FRICTION SOCLPEC SCL POT. ROUGH, DRAG
NOAT 0MM AT ION FLUX EISJX FLUX FLUX FLUX RATIO VELOCITY HUMIDITY TEMP. LENGTH ('OEF.

2% 2% 20% 19% 25% 0% 3% 46% 10% 25% 19% 33% C

END o, DATA RON 387



MARINE SURFACE LATER MICROMETEOROIOGICAL EXPERIMENT

NAVAL MErFARCH LABORATORY
ATMOSPHERIC PHYSICS BRANCH

MARINE ATMOSPHERIC RESEARCH STATION
SAN NICOLAS ISLAND, CALIFORNIA

* * * . MICROMEIUROLOGICAL DATA . . * .

RUN NUMBER: 79050i)0930 PRINT DATF 11 JUN 1980
START 1I ME: 9:39;40 p'YI DATA SAMPLING RATE (ALL CHANNELS)! 6/Mon
FNV TIMF: I0: 9:50 PSI DATA AVERAGING PERIOD: 3D MIn
..TAMT DATE: U May 1979 (DAT [21) NDMENCLATURE: I-UPPER LEVEL, 2=LUWER LEVEL

AN¢OL2G CHANNEL RAW DATA (AVERACE VC):

No.0 No.1 O No.02 No.03 No.04 No.05 No.06 No.0
7  

No.OS No.09
VSLT.AEF.A TNFMP.SRUC.I TFMP.STRUC.2 DOW POIN1 SEW POINT2 WIND IPTEDI WIND SPEED2 BAR.PRES.2 SKY RAD WINS DIR,

6.265 0.061 0.00 4.630 4.723 6.363 6.114 4.668 6.268 4.938

NO.I No.11 No.12 No.13 No.14 No.15 No.16 No.17
BUI K WT TEMP At FREQUENCY AC VO! TACF MANUAL FLAG ZERO RFF. SPARE A SPARE B VOLT,RFF.B

4.0H1 3.769 2.548 0.001 0.n01 0.001 0.00% 6.205

* DIGITAL CHAMEL RAW DATA (AVERAGE): ESCARPMENT DATA, FIELD LA)IBRATION AND WIND SPEED ESCARPMENT CORRECTIONS:

No.I N-.7 UPWIND HFAR UPWIND IAND DPIFCAL DP2FCAi. WIBFCAL WSIEC wS62C
AIR TEMP,I ATR ILMP.2 HFIGHT/LENGTH PATH(Metors) (Voils) (Volts) (Volts) (CoePE. f Coefff.)
1411 125765 14T1 127315 .163 1I1 -0,008 -0.05 a a.90 .992 a.952

x SYTTEN HUISKELPING PARAMETERS TRANSLATED INTO ENGINERING UNITS;

MANUAL FLAG FRROR COUNT DATA BA, VnLTRFFDES VO).T:RFE.DEV VFRO RFF.DEV AC VOLT.FLUX AC FREQFLUX AC VOLTAGE EL FREQLENCEY
(Noscons) (No.sc noT (Noscon) A(No.).0SV) (N0.: EP5V) (Nc.).002V) (No.)5V) (No1H) (AC (HI)

0 0 1R 80 0 0 0 0 115.5 59.77

* OBFFRVED MICROMEPEOROLOGICA PARAMETERS (INCIUDING THE ABOVE CAL. AND ESCARPMENT CORRECTIONS) TRANSLATED INTO ENGINEERING UNIT,.

AIR TEAP.I WIND SPEEDI DEW POINTE IFP.SIRUC.I WIND DR. BARPRES.D SKY RAD. BULK WT TEMP MEAN AIR Tot,
*Cels oo) (Meter/see) (Celsoos) (Ke1.oM-2/3) (Deg.Troe[ Tmillibar) (Walt/mt) (Celsios) (Keloin)
[2.577 12.24 7.14 NO DATA 312.9 1009.83 -8.74E 02 13.721 25.814

AIR TEn.'.2 WIND SPFED2 DEW POINT2 TFMP.STRUC.2 TIDE TABLE BAR.PRES.2
Mi~s) (eeter/sec) (Cel sus (Kel. M-2/3) (Meter MSL) (Millihta)

1/..>. [[.31 7.52 NO DATA -0.04 1010.93

* LALLUE ATED RICH UETPOROLOGICAL 'ARAMETERS:

H/LANE, 30 PUT.TENPI VIR.TENP.1 V.POT.TEMP.I APS.HUNID.I RL.HUMID.I SPEC.HUMID.I VAP.PRES.I S.VAP.PRES.I REF.INDES I
(Metrs) Celss (Ce Ios (Celsios) (Kq/3) (Percent) (KM/KY) (Millibar) (Millibar) (KeL. M--/3)
[8.35 13.756 13.674 13.8S4 7.747E103 70,40 6.316E-13 10.216 14.511 NO DATA

HE ILHT, 72 PUT.FMP.2 SIR.TFMP.2 V.POT.FNP.2 ABS-HUID.2 REL.HUNID.2 SPEC.HUNID.2 VAP.PR. S.VAP.?AES.2 REE. I I','
(MeIer) (Coio (Celsioso [Celsoog) (K/nJ) (Prcent) (Kg/Kg( [Moloibr) (Millibar) (Kel.M-7/3)
9.20 12.122 13.843 13,933 7.847103 70.56 6.395E-03 10.354 14.674 NO DAT

o CONTINUED BELOW

PRINT DATE: 11 JUN 1980
RUN NUMBFR; 7905080930 MARINK GIRFACE LAYER DATA SAMPLING RATE (ALL CHANNELS): 6/Moo
START TIME: 9:39:4I PIT NR[ MICROMETFOROLOGY DATA AVERAGING PERIOD: 30 Mon
START DATE: 8 MoV 1979 (DAY 128) SAN NICOLAS ISLAND, CAL NOMENCLATURE: 1tUPPER LEVEL, 2=LGWER LEVEL

o PROFILE CALCULATIONS BASED ON ABOVE OBSERVED AND CALCULATED VALUES (BLSINGER,197):

PLUS PARAMETERS PRFILE SLOPES
STAB))ITY (+-UP,--DOWN) SCALING PARAMETERS PARTIAL DERIVATIVES (=TNCR.WITH HEIGHT)

CRAD.RICHARDSON NUMBER MOMENTUM FLUX FRICTION VELOCITY GENERAL FORM:DN/DZ GENERAL FORN:'N'SLOPE
=

IoStole,-=UostobSn) (Nt/el) (7Ters/sec) I(NI-N2)I/ In(ZI/22)o I(LnZI-PSI)[(LZ2-PSI)I/

-0.027 AT GMH -3.731-0 5.5170-0 (Il2[)1/21 (NI-N2?

GFOMETRIC MFAN HEIGHT HUMIDITY FLUX SCALING SPFC.HUMD. N=WIND SPEED (M/set) N=WIND SPEED (P/s-c)

(Motor) GH=(ZI*2)1I/2 (Kg/sec M2) (Kg/Kg) Z!HEIGHT (Meters) Z=HEIGHT (N) Vert.A.o
02.99 4.53K-IS -6,607-05 DWS/DZ= 9.56K-02 PSIPSII

WS SLOPE= 7.25E-01
7/L AT GMH LAT ,HEAT FLUX
-0.034 [Wntts/t) SCALING POT, TEMP. N=SPEC.HUMIDITP (Kg/Kg) N=SPEC.HUMIDITY (K/KR)

I,12E 02 (KelVin) Z=HEIGHT (Meors) Z=HEIGHT (M) Vert.Aon
Z/L AT 10 METERS -5.4561-02 DSH/DZ= -B.92E-06 PSI=PS"2
-0. 026 SEN. HEAT FLU4X SH 51 OPE -B.OHF 03

(Wat ts/ 2)
L/L AT Z 3.73E 01 ROUGHNESS LENGTH N=POT.TEMP.(Kelin) N=POT.TEMP.(KoluI,)
-0.14:0 (Met-r) ZHEIGHT (Mtets) rZHEIGHT (N) Vrt Ats

SKY AND SOLAR HEAT FLUX 6.675F-04 DPT/DZe -7.28E-03 P 1=PS12
IlL AT Z2 (Notts/t)) PTK SLOPE- -9.911 00
0.r24 k.74E 02

DRAG COPE. AT 10 METERS NwLnTEMP STRUOC.),M-2/3)
MONIN-Bt)PKHB V LENGTH TOTAL HEAT BUDGPT FLLX (toooolo s.) ZHEIGHT (M) Ver.A-s
(Motrs) (Watts/tM2) 2.360f-03 PSI-NONE
-3.339E I -7.25E 0T CT2 SLOPEeNO DATA

PEI) AT ZI: 0,150229 BOWEN RATIO
PSI AT 22 'O.INIRSR (ln units)
PSI AT Z- ,09475 0.334
P 12 AT /5- 0.050390

o GENFRAL CONSTANTS: MISCELLANEOUS

SON RARMAN ;RAVITATION PROFILE PROFTII t U] K SULK
CONSTAN ACCELERATION TUM PRANITL TOR.SCHMIDT SFN HEAT MOISTURE AIR DENSITY
(No 00001) (N/sOC 2) NUMBFR NUMBER TRANSF.C(IFF. TRANSF.COEF. .Rg/n3)
0.4 9.79L9 0.74 0.74 0.92E-03 1.3-03 1.2269

o GENERAL NOT,-!. AIR SPECIFIC MEAT
Accorocy [oItotooo ooed.d Por noasrn.nt of Profole Slope and/or Partial 0.ro.atoe. ([Teal/Kg Rel.)
Conpotation exectpd by insertion o: 2 41371 02

SMI-SH- -/- .ONF-3 K/K
Q
. WATER LATHEAT VAP

(le CONTU O N)
5,.90)60 3)5

S . ... . x . o



R UN NUAiE R: ?91059T30 MAR INE SURFACE LAYER PRINT DATE: I I s it) IPAD
STIART ItME: 9:g9:41 P'l HIRL A TCR OMET.I)ROLOGY DATA SAMPLING RATE (ALL CHANNELS): h/gin
START DATE: A May 1979 (DAY 128) SAN4 NICOLAS ISLAND, CA) DATA AVERAGING PERIOD: 30 Ain

VEST (DATED AICROMEJTFGROI OGICAL PARAMETERS AT TEN METERS:

AIM TEMP. WIND SPEED DEW POINT TEMP.STRUC. BAR.PRES. BULK Wr T)MF AIR-WI TEMP POT-Sr TEMP VIA-Al TEMP U.POT-Wl TEMP
(Celsius (Seer/e) (ClIus) l (KIn-?11( (HvilrT (CeIsiv (Kelvin) (Kel'In) (K eIv In (Kelvin)

1:3.713 1 1.408 7.50 NOa DAT1A II0ITo.R3 13.721 -1,0119 - 091 I0 0. 19 9

HEIGHT POTTEFMP. VIR.TE)TP. VPOT.TEMP. ABSHUMID. RFL.HURID. SPEC.HUMID. VAPPIRES.. SAP.PRES. REFOINDES
(H e trs( (Celsus (Celsius) (Celsius) (Kg/nJ) (Percent (Kg/Kg) (I 1 b1r2 T (M.llibars) )ReI.nM-2/3)
(IS I llMI 1 3.23n 1 3.9 21 7.-R83SE-103 70.54 6.385E -13 1 0.337 1 4.65S NO DATA

IC') X AERODYNAMIC CAL CUATI1ONS BASED ON AB OVE ESTIMATED0 VALUES AT TEN METERS (FRIEHE El AL,197R):

INFERRED FLUX PARAMETERS INFERRED LNFE.RFD REAR VERTICAL

ST ABILITY L+P-DN SCALING PARAMETERS VELOCITY COVARIANCE MISCELLANEOUS

L.KAD.RICHARDSON NUMBER MUMfNTUM PLUS FRICTION VELOCITY WITH LONG. VELOCITY AIR DENSITY

(nSaIl,---UnsabIM( ~) (Mer)0 ters/seu (Met r21 eu2) (Kg/e 3)
-.02 Al GAS -2.25E-I 4.? 7E-O -I.A3CE-O 1.2"7I

GLEMETAIC MIAN HEIGHT HUjMIDITY F LUS SCALING SPEC.HUMID. WITH ABS. HUMIDITY AIR SPECIEI HEAT
(Meter) GMHJ-l- )1(I2 (Kg/sec n)(Kg/Kg) (Meter K/se Ii cIa.K Eel.

*12.YQ 6.06E -05 -1.155E-04 6.064E-05 2.413GE 02

ZI/L AT INS LAT.HFAT FLUX SCALING POT.TEMP. WITH P OT.,TEMPERATURE WATER LAY.HEAT RAP.

-0. U26 (Wats/n) evi) (Meter, Kel./sec (ITca1./Kg)
I 0lE 02 -2.7 1 61-I 0T.162E- 0 O5.90120E 05

2/C 'r10I METERIS
-u.( L20 3N.HEAT2FLUX R OUG HNESS LENGTH VAP.PRES".AT WI LEVEL

(Watts/nOI (Meter ) (Mullibar)
MONIN-OBUKHOU LENGTH I.4 0MP 2.825FS-04 15.671
(Mete rs)

-4,914E 0? SHY AND DOLAR HEAT FLUX DRAG COFAT ID METERS ABS.NUMD.AT WT LEVELI

(Wat Ts%/M2L (Dimensionr1essT (Kg/o13)V.-R.74E ID2 1. 33E -03 lIRM4E-02

TOTAL HEAT BUDGET F I.((S BAR.PRER.AT WT (.FUEL
(W atts/) (Millibar)
-7l .102 lo12.6 3

BlOWENREAT7ID
(to units)
0,.096

n/ASSREMLN( EnKIS ANSI ISISVOF PARANE TEN S LISTED INEPERCENT MEAN ERROR AS COMPUTED FROM CONSTITUENT MEASURE MENI AC CURACI!ES.
TOP SOW ARE EKIIFILE ERRR SALVES AND BOTTOM RON ARE E))LK AERODY NAM IC E FROR VALUES . ALL VALILES AR E APPROXIMATE AND ARE 'u~

CRAD.RICH. ZI/ MOMENTUM LAT HEAT SENHEAY SK Y RAD. TOTAL HEAT BOWER FRICTION SCL.SPEC SCi POT. ROUGH. DRAG
SC.AT URN A) IBM FLIUX FLUjX FLUX FL UDX E.USX RATIO U FLOC ITY HUMIDITY TENP. LENGTH COED.

89% DM5 so% 1495 61X 5% 17% 210% 44% 105% 17% 64% 88S

(ASS% 15% 46% 38X I11% 5% 7% ISIS4 73% 61% 136% 43. 40%

CONTINUED BELOW

AUN N0901k: T9(T5R93 MARINE SURFACE LAYER PRINT DATE: It JUN 1980
STAR T TIME: 9:1Y;40 P tY NM) MICKIMETE01ROLOGY DATA S;AMPLING MATE (ALL C HANNELS): 6/Mit

STR Br.HMy 179 (DAY TO S SN NICOLAS ISLAND, CA). DATA AVERAGING PERIOD: DAE HaTI 28 Mit

E:nSST 1((IIEI F AND TI))) K Aln,:ITYNAMIIC DERIVED PARAMETER 1YAL..E WET1ITED AS A FUNCTION OF THE ABOVE RESPECIlVE MEASUREMENT EKECIRS
WITH THE LOTWFR IMItIT 0- THE CORESPOND INFG M)AT UREMENT UINC ETAIR.TY INDICATED IN I I: 1

FLUX TARAMEYFRS
STAND) ITT I(. JF,-DwN) SCAL.ING PARAMETERS

).K1AD.RLCHAMDYON NUMBER MOMENTUM FLUD FRIIC TION VEFLOCITY

-0 )05 (0.52 A CHO) -7,76K?-Il 16.DE-D21 N714E-I 16E-2

(.c.oUERTCMMEON DEIGIIT HUMIDITYI F) (S SCALING SP(C.MUM)D.
(M.ee) GMH- )11I/ (Kg/sec nO (Kg/Kg)
(0.99 .,TE -T )11.F-06L -9.76!E-R 05 13.0E-I5)

//L Ar GMH LAT-HEAT FLUX SCAL INC POItTMP.
a.I -10 11to021 "W"t"s/nO) (KeluinT

1.42E 02 IPSCEOOIT -SI144E-02 I2.0E-02I
F//LA I MoETERS

-0.0 4 11.02 ) S E N .H A T L U A R O U G H N E S S LEN G THM

MONIN-OBUK14UV LENGTH 2P93 Dl ITU11FD00 4.3761-EM 6.0E-0-51

4H110E 0I? SKY AND SOLAR HEAT FLUX DRAG COFAT 10 METERS

Tat tn/m2) (Meters)
-8.7410 P . uIII0 1.69)-. 140 E04

TOJTAL (-(AT II)TGET FLUX
(Wt (tn/n?)
-7.1IHE/I2 13.01 ullI

ROWER RATIO

0.195 I0.IRI

DI(FEREN'IFEl BTWEEN THE PROEILE AND B8111A AERODYNAMIC D)RIVED PARAMETE R VALUES AS COMPUTED VIA THE STANDARD DEVIATI ON FROM EITHER THE

MEEJUEI rFTSCOPST VAL((E O0 MAS(RMENT HEICRRTAINTY V) 1(1 (WHICH EVER ABSOLUTE VALUE IS LARGER). ALL VALUES ARE
ITTE S IN PFR::ENT DIFFEREC AND ARE ur-

:BAD. RICR1. Z/L .1 MTME NrUM LAT.HEATS TN. HFAT SHY MAD). TOTAL XHEAT BOWER FRICTION CICLOSPEE SIL.POT. ROUGH. DRAG
NS(IAT f.-H A T It EUT tU fH( EI(S ELUD ECFt R ATIO VELOCITY HUMIDITY TEMP. L ENGIH IE(EE

13% LAG 285 16% 41% ox 1% 621% 14% 26% 34% M5% i'l

*ENS Of DATA n:(R 389



MARINE SURFACE LAYER MICROMETEOROLOGICAL EXPERIMENT

NAVAL RFEARCH I AFORATORY
ATMOSPHERIC PHSIGS DRAH

MARINE ATMOSPHERIC RESEARH STATION
SAN NICOLAS ISI AND, CAL IFORNIA

N . .* MTiTRMETFOROLDGICAL DATA . . . .

REIN NUMBER: 7905081230 I'RINT DATE: It JUN 1986
START TIME: 12 :30: 0 PLOT DATA SAMPLING RATE (ALL rCHANNEI.S): 6/Mzn
END TIME: 12:59:50 PST DATA AVERAGING PERIOD: 30 Moo
START DATE: 8 Moy 1979 (DAY 12:1) N(LM, NCLALURE; I=UPPER LEVEL, 2'I'UER LEVEL

f ANAI.OG CHANNFL RAW DATA (AVERAGF UDC):

No.00 No.01 No.0V No.03 No04 No.05 No06 N1.7 No,I" No.O
VOI.T.REF.A TEMP.STRUC.I TEAhP.STRUC.2 D EW POINlI DEW P0IN2 N WIND SPEER WIND CPEED2 BAM/REV.? SY WAD. WIND TIR.

6.2 05 0.001 0.001 4.52 0 4.626 8.306 7.689 4.632 7.109 4.970

No. 10 10. 11 No. 1 No. 13 No. 14 o No. 16 No.17
ROU K WT TEM"P A FRFSULNCY AC SO: TACE MANUAL FLAG ZERO REF. SPARE A SPARE 11 VOLT.0EFF.I

4.26? 3.837 t.544 0. 01 2,201 0.991 0.001 6.205

DIGITAL CHANNEL RA DATA (AVERAGE): ESCARPMENT DAA, FIFLD CALIORATIOX ANii WIND SPEED ESCARPMENT CORRECTIONS:

No.1 No.2 UPWIND NEAR UPWIND LAND DPIFECAL DPFECAL WIFTAL WSILE WS2EC
AIR TEMP.I AIR TEMP.? HEIGHT/LENGTH PATH(Meoero) (Solon) (Solos) (Molos) (loe.) (CeEP.)
1411 126479 0421 127145 0.163 147 -5.558 -0.150 0.00 g.99? 1.712

* SYSTEM HOUSEKEEPING PARAMETERS TRANSLATED INTO ENGINEERING UNITS;

MANUAL FiAG ERROR COUNT DATA BA!iE VOL.T.REF.DEV VIT.RRF.DEV ZERO REEDLU AC VoLT.FLUX AC FRESFELLO AC VOLTAGE AC FREQUENCY
(No.scansI (No.scaos) (No.scans) A(No.L.I(5V) B(No.),O5V) (No..062V) (No.>5V) (No.0tHz) (VAC) (HI)

0 0 150 0 0 0 0 0 115.4 S9.84

* OB5FRVED MICROMETEOROLDGICAL PARAMETERS (INCLUDING THF ABOVE CAL. AND ESCARPMENT CORRECTIONS) TRANSLATED INTO ENGINEERINC UNITS;

AIR TEMP.I WIND SPEEDI DEW POINTI tEMP.STRSC.I WIND DIR. RAR.PRES.I SKY RAD. BULE WT lEPP MEAN AIR TEMP
(Celsins) (Celsos) (Kel.xM-2/3) (Deg.Tre) (Mollb ar) (Wutt/.2) (Celnoos) (Keln)
12.648 15.95 6.69 ND DATA 314,0 1009.27 -9.91E 02 13.098 ?85.841

AIR TEMP.2 WIND SPEED2 DEW POINT? TEMP.STRUC.2 TIDE TABLE BIARPRES.2
ICelsus) (Heter/sec) (Celios) (Kel.oM-Z/3) (Meter MSL) (MlloLoar)
12.715 14.27 6.94 NO DATA -0.54 1010.37

. CALCULATED MICROETEIROLOGICAL PARAMETERS:

HEIGHTl ZI POT.TEMP.1 SIR.TEME.t V.PTT.TEMP.t ARS.HUMID.I REL.HUMID.I SPEC.HUMID.I SAP,PRES.1 S.VAP.PRES.I REF.INDEX I
(Meters) (CelIos) (CelsIs) (Celsius) (Kqm/3) IPerrent (Kg/Kg) (Mollobar) (Mollibar) (KeI.1.-2/3)
18.35 12.82S 13.697 13.877 7.400E-03 66.99 6.037E-03 9.761 14.570 NO DATA

HEIGHT, Z2 PUTTEMP.2 VIR.TFMP.2 VPOT.TEMP.2 ABSIUMID.2 REL.HUMID.2 SPEC.lUMID.2 VAP.PRES,? S.VAPPRES.2 REP.INDFX 2
(Meters) (Celsius) (Celsios) (Eelsos) (Kq/n3 (Percent) (Rg/EN) (MillibrL (Moillbar) (keL.M-2/3)
9.20 IT.HO5 13.733 13.873 7.53E-03 67.58 6.145F-03 9.945 14.6-1 N0 DATA

. CONTINUED BELOW

PRINT DATE: it JUN 1980

RUN NUMBER: 7905381230 MARINE SURFACE LAYER DATA SAMPLING RATE (ALL CHANNELS): 6/Mon
START TIME: 12:30: 5 PST NRL MICROMETEOROLOGY DATA AVERAGING PERIOD: 3D Nn
START DATE: 8 Ray 1979 (DAY 1I7) SAN NICELAS ISLAND, CAL NOMENCLATURE: I. UPPER LEVEL, ?=LOWER LEVEL

o PROFILE CALCULATIONS BASED ON ABOVE OBSERVED AND CALCULATED VALUES ()USINGFR,1973):

FLUX PARAMETERS PROFILE SLOPES
STABIL ITY (+=UP,-DOWN) SCALING PARAMETERS PARTIAL DERIVATIVFS (=TNCR.WITH HEIGHT)

GRAD.RICHARDSON NUMBER MOMENTUM FLUX FRICTION VELOCIITY GENERAL FORT:DN/DZ= GENERAL FORM:'N'SLOPE.
Ii Steble,-=Unotable) (Nt/M2) (Meters/sec) [(NI-N2II/[Ln(I/ZS)L I(LnZI-PSIL-(LMZ2-PSI)]/
1.00? AT GNH -1,13E 00 9.613E-1 z )I02)1/] INI-N I

GFOMETRIC "FAN HEIGHT HUMIDITY FLUX SCALING SPEC.HUMD, N=WIND SPEED (9/sec) N-WIND SPEED (M/sec)

(Meter) GMHL(ZI*ZT)I/2 (Kg/sec ) (Kq/Kq) Z (HEICH IMeter%) Z=HEIGHT (M) Vert.Als
12.99 9,71E-05 -8.24E-05 DWS/DZ= O E-Ul PS 11PSI

WS SLOPE
= 

4.16F-01
?/L At GMNH LA1.HEAT FLUX

o0.083 (Wsts/.2) STALING POT. TEMP. N:SPEC.HUMIDITY (Kg/Kg) N=SPEC.HUMIDITY (Kg/Kg)
2,40E VT2 (Ke In) IHEIGHT (Meters) Z-HEIGHT (M) Verl.A t

/L AT 10 RTERS 1.765E-02 DSH/DZ? -1.20F-05 PSI-PSI2
8.03 S , N.EAT FlL1X SH SLOPE- -6.56C 03

( W .;" /I2)'E

Z/L AT It -2.10E 01 ROUGHNESS LENGTH N=POT,TEMP.(Kelon) N=PO'I.TEMP.(Keloont
0. RoT (Meters) Z-HEIGHT (Meters) 2-HEIGHT () Vert.Ais

SKY AND SOLAR HEAT FLUX 2,964E-03 DPT/DZ- 2.D7E-3 PSI-PSI2
/E- AT Z2 IWatts/nS) PTK SLOPE

=  
3.01E 01

0.10? "9.91E 8?

DRAG COEF. AT 1. NTERS N=LnTEMPSTRUC.(XNtM-2/3)
MONIN-ORUKHOV LFNGTH TOTAl HEAT BUDGET FLUX (Doensuo::l ,) ZHEIGHT (M) enR.A.s
(Mete.s( (Iottn/t2) 4.67)t- PSI-NONE
3.835E 03 -7.72E 02 CT? SLOPE-NO DATA

PSI AT SI --.022489 BOWEN RATIO
PSII AT Z' -0.,11175 (no units)
PESI AT I1 -,030390 -0.088
PS12 AT 72 .0015237

" GENERAL CONSTANTS: MISCELLANEOUS

VON KARMAN GRAVITATION PROFIILF PROFILE DUIK ULK
CONSTANT ACCELERATION TUR.PMANDTL TUR.SCHMIDT SEN HEAT MOISTURE AIR DENSITY
(No on.ts) (N/nec 21 NUMBER NUMBFR TRAUllFCl F. TRANSF.COEF.
0.4 9.7959 0.74 0.74 0.92F-03 1.32E-03 1.2263

" GFNERAL NOT'i: AIR SPECIFIC HEAT
NONE (TTcal,/Kg Rel.)

2.413,,E 02

WATER LATHEAT VAP.

O R9014E

•CONTINUED Off NEXT PAGF 390



RUN NUMBER: 7905012310 MARINE SUR FACE LAER PRINT DATE: 11 JUN 1980STTIME: .: I Pu ;3 T NRL MICUMTERLT DATA SAMPLING NATE (ALL CHANNELSL 6/flip
SoTART DAIS C:6 Mep 1979 (DAT 12M) SAN NICOLAS ISLAND, CAL DATA AVERAC ING PERIO0D: .3l Min

*ESTIMATED MIEROMETEOROLOGICAL PARAMETERS AT TEN METERS:

AIR TEMP. WIND SPEED DEW POINT TEMP.STRUC.) BAR.PRES, BULA S;TTEMP AIR-WI TEMP EXT-UT TEMP VIM-WI rEMP U.POT-UT TEMP
(Celius) (Meter/s I ( Celsiu .(Me.xM-2/3) (MulliRbr) (CelIu (Kelvin) (Melvin) (Meln )Mulin(
12.707 04.47 6.91 NODATA 101.27 13.696 -1.19 -1.093 -115 -0.02 7

HEIGHT PITTEMP. VIR.TEMP. V.POT.TEMP. ABS.MUMID. REL.H(JMT )- SPEC HUMID. VAPR. S.VAP.PRES. NEEXONDES
(Meters) (Celsiss (CeIus) (Ce1.l.s)p L Kg/. ) (Percnt) (Mg/g) (Miuar) (flulliburs) (i e...M-213)
11.10 a 1 2,6D 1 3 ,772 13.870 7.521E-03 67.76 6.1 32E-03 9,923 1 4,641 HG DATA

*B~UR AERODTNAMIC CALCULATIONS BASED ON ABOVE ESTIMATED VARUEX AT TEN METERS (FRIEHE ET AL,1976(:

INFERRED FLUX PARAMETERS INFERRED INFERRED REAM VERTICAL

S TABILITT I.UP,-!DIWN ) SCAL ING PARAMETERS VELOCITY COVARIANCE MISCELLANEOUS

ERAD.RIGNARDOON NUMBER MOMENTUM FLUX FRICTION VELOCITT WITH LONG, VELOCITY AIR DENSITY
p(t Stabl., --Unstsbll( fNn/n?) (Mete/ec (Mete7u21-e2( (Kg/9l2"

-.012 AT CON -4.07E-IT 5 761E-01 -33R-I1266

GEOM ETRIC MEAN HEI GHT HUIM(DITT FLUX SCALING SPEC.HUMID. WITH ABS. HUM ISITY AlR SPECLIC NEAT
(MetIer) G MH=( I21571(2 (MN/sec .2? (Mg /Kg) (MetIe. Mg /s ec t31 (ITc./1K Mel1.)
12.99 8.48EIS-05 .21E-04 8,476F-05 2.4 1 02

Z/L AT GM LAT ,HEAT FLUX SCALING POT.TEMP. WITH POT ,TEMPERATURE WATEH LAT.HEAT VAP.
-0. 15 (4.,ttst (Melvin) (Mctt Mel./sec) (IT cal /M)

2.09E 02 -2.873F-02 I.655E- 2 f.13 O5
Z/L Al 10 METERS
-0. 012 (FN.HEAT FLUX ROUGHNESS LENGTH VAP.PREO.AT UT LEVEL

(Wutts/n2L (Meters)0 (Mull ibr
MONIN-IBURHOV LENGTH 2.1SF 01 7.6RSE-04 15.843
H~e te-r )
81.16E 02 IMKY AND SOLAR HEAT FLUX DRAG COFAT 10 METERS ABXS.HUAXID.AT WT LEVEL

(Wait S/s<! (Di. snsssl... (K/1l
3 
)

-9.91E 02 I.SRSE-03 1.196E-02

TOTAL HEAT BUDGET F) ((0 BAREpRES.AT UT LEVEL

-7,61E IT2 1011.47

BOkWEN RATIO
(noi si)

" MEASUREMENT ERROR MOM) 5515 OF PARAMETERS LISTED IN PERCENT MEAN ERROR AS COMPUTED FROM CONSTITUENT MEASUREMENT ACCURACIES.
TO)P ROW MRE PROFILE FERROI VALUE S AND BOTTOFM NOW ARE BULK AERNOOTNAMIC ERROR VALUES. ALL VALVES ARE APPROXIMATE AND ARE '+nr-'

CRAD.RICO. Z/L MOMENTUM LAT.HEAT SEN.HEAT SOT RAD. TOTAL HEAT BOWEN FRICTION SC)..SEEC STE FOT. BROOGH, DRAG
go AT 0MM AT 1BM FLUX F(.UX FLUX FLUX FLU X RATIO VELOCITT HUMIDITY TEn?. L ENGTH EQEF.

65% 67X 59% 108% 69Z 5% 21% 177% 30X 797 32 50% 190

176X 176% 46% 37Z 104X 5% 0% 141% 23% 60% 12'S4 437. 40%

" CONTINUED BELOW

RUN NUMBER: 7905081230 MARINE SURFACE LATER PRINT DATE: 11 JUN 1961
START T IME: 12:30: I PIT NRL MICROMETFjOROLOGT DATA S;AMPLING RATE (AlL CHANNE.LS): 6/Sin
START DATE: A Map 1979, (DAT 126) IAN NICOLAS ISLAND, CAL DATA AVERAGING PERIOD: 3C Mm

"COMPOSITE PROFILE AND BU)MK AFRODTNAMIC DERIVED PARAMETER VAILUE WEIGHTED AX A FUNCTION OF TN), ABOVE RESPECTIVE MEASU1REMENT ERRORS
WITH THE LOWER LI MIT OF THE CORRESPOND ING MEASUREMENT UNCERTAINTT INDICATED IN I 1:

FLUX PARAMETERS
STAB4I GY ( =UP ,-DOWN) SCAL-ING PARAMETERS

GRAD RCHARISON NUMBER MtOMENTUM FLUX FRICTION VELOCITT

-1..2 10.21 MT, GMH -7.25V-Ol IAI E-02I .44SF-Il 6I-2

GEOMETRIC MEAN HEIGHT HO.4/IDTTYFLUX SCALING SPE.C.MUM(D.
LMetrI GMH= (Z 1HZ2)I/2 (Mg/sc 052 1 LKg/Kg)
12.99 ,71?E-5 )M.OE-161 -1.037E104 13 IF-IS)

Z/L AT 0MM LAIMF HAT FLUX SCM) 1MG POT.TEMP.
-. 0 3 021 I ,s/f2( (gel vin)I

217KF 02' I7.DEII1 b.709E-03 12.OE-021]
7/L A 10 MEER

-1. a 2 Iva21 SFNHE"AT FLUX ROUG HNESS L ENGTH
I 4ut1s/l2) Lfletr

OONIN-ORURHOV LENGTH 4.48E 010 (3.IEiRII L.78,0-3 16.GE-051
(Meters)
-4.575E 03 SKY AND SOLAR HEAT FLUX DRAG COFAT 10 METERS

(Uutts/l (Meters)
_9.91E 0 2 IXIDEn0lI 2.5VtO 03 IlIE-HI

TOTAL HEAT B((DGET FLUX
(Watts./fl?)I
-7.64E 02 13.l[i.OII

BOWEN RATIO

0.016 10.01

DIFFERENCE BETWEEN THE PROFILE AND BULRK AERODTNAMIC DERIVED PARAMETER VAIVEX As comp UTED VIA THE STANDAR D DEYLIAIION fRUOt E1tNES TM.
A BOVE WEIGHT ED COMPOS IT E VALULE OR MEAIRPMENT UNCERTAINTY VALUE (WHICH EVER AB-SOLUTE VALUE IS LARCEM) . ALL VA)IJES ARE
LISTED IN PERCENT DIFFERENCE AND ARE *cnr-i

G0It4A.60CM. Z/L MOMENTUM LAT.HEAT SEN.HEAT RET RAD. TOTAL HEAT BOWEN FRICTION ICE OPEC SC. PDT R0OOCH DRAG
NO.AT 0MM AT IIM FLUX ELUX FLUX FLIUX FLUX RATIO VELOCITY HUMI(DITY TE MP L ENGLN II:6E

36% 362 56% a% 473% 0% 1% 117% 76% to% 131% 62% 41%

END OF DATA 61)0 391



MAR10E SULIFACE I ATEN MILkORLIt ((1300 0U((A1 I PkIIMF NI

NAVAL I Rf',FA00t I AIF 1ALURY
M0IISPRIL P tIl, RIIANCH

MA0 (10 ALIMI' FFf It INI -AtI N 5091110U

SAN NJ(UL 2(10>I, AND, CA,. If ULNIA

(II:I( FUME ((U0I JL( Do7,LA....

RU. 00(01.1. iL2I 3PRINlL~T DATi I I JLLO 19('0
040 1i 1 IN- 0. A ,1 PAj LAP N 01 . I IA NNLn )1/Moo

1N1(ML LA 1o IL I5.1 (ALA AAVIWOCINC. P ERILID 3D M Il
h(0RTLDALE 8M_~ (9'. LDAYU ;:L 1NL(MNN,rALIF ILLIPF ( FY11 2. (OWEN L FUVEL

0 AN'i (Li. CHN,'Ni! RAIW PA I I (AV,' 01.L VOL.

N1 ;N I, ,III 0.0 tILL. N. 01 If.L" N0 N' 1r N 7 N " 4 No0
Il' Lt rL F I I ML.tL I I f MP

0

'AL 2 DIEA PUINI I L)' A P 1IN Ix' 0(I8(D 'PI F 1)l1NIN' ',PI ID/' LAk PAI S 25.F NAb W II0D 1R
2Af, 6 1 1E CLI 4.4U9 4.60. a P0' 8 54 4 1.20 6 843 4.924

N ILI N,.1: No.13 N-1L4 N.I., N, 1. 1~'
AL11 i T L F 160 NLW. AL VO 16(2.1 MANUAL FLAG /tk FI , 411 PARI, A UPAOOC' II DO.) I NE, 11

4 .26L,0 . .796 2 ,4'. If.Sorl IdOL00 0.1 , 'aLL 1 I I 1 20.,

('10.1 TAO (fUANA0I RAW DOOR IAYL-NALS, L . FUAN~PMLNTL b,LA F (IL 9 CALILILLIOL ILINo Rib WIN( SF1.10 E1o'AAPMENL (90FFC1T(INT

NI N!, 1..' LLLWLNLI OFAF UPWIND I AND OFIP CA LL IIP;FL0 01 [AL WOI C IWE
RLIf TMe . I A fR I oP I.7 ILMI/LENGIR FALHLM ,ICL VI ts Do I,' "I I I. Io-If L (r-~ .

A YLIFMr LL)L(L'.( LOIN, PI,AAMI LN LOANS)l AL-b INTO ENL:INi RINI, UNITS:

O/1Il5 (0;D;LbR [CIINT III A FR' I- III I LOFI IOU VCILL INF UL I' AL 0.0 90 0LT 00 I 111LOUtA o I NL. INEOLENGCY
"I..Lo~ I N. anI (No SO 0 A(0 .. 05V0 [INN. )(.06501 NC L ((I'D (N.'P N (7 O.I INI IHH

91ULOI1Vob N LLILmcrFORLOGICOI PA(AmLF cSI LINCAIULIND 101 A"IO CA. ANY ESCARPMENT COkRRELTISY TRANSLALFO INTO ENGINEFRING UNITS.

),1, 1. I W RI ND >09 I 0Z0 OfW UL( fNILI IUP.',LIRlCl.I1 WIND 10 PAIRPRLI 2F f1RA D 2 P1, INWT TF IMIR MO lAN INI LP

('O .. L .0 ND DATA If 4 (09.11 N 941 UV (3 690, 285 893

11io1 LEn 2 WIND, SPEED;'1 DEW P01012 , TF.'SNU. I LA'. E 11 RA FRPESI
LI~~~~~~~~~ I.-. ML L40/S' 1M IC~ 10. I1o 1923 MtlRL NIII

L 5" (4.9 4 N.8 00DT109 1010 21

-O I III' Oil) A 01. tCRIILTLTEILLDGC-DL PARAMETERS;:

R(c 1LL z I PUT.LCRP.I DIR TFNP!.I D.0T . LMP.1 I.S.RURIO.I R F1 .RIf3NLID .I IPFCRHUNID I VAP PNES.I S.YAP.PRES.I REL.INDEN,1
(C OfINs Jlso (Ke~~s Iq/n I Percent) L "C' I (11bat IMo lola.b) I MDe :-/3

]'I.3t, I I 1 13.909 2.303F-13 69.2 5 9 2 .9:py-DTO 9.634 14.60 ND DATA

IF .IT P 92 FIP. I LIP . 2YTREMP .2 V.POT . lOP .2 ALSRUROI D .2 NFL ILIMII 2>PfC ,CUIO) UAP . PRF I S Y AP . 'RIS.? R IE 1N8EX 2
i~ite~I C~so~l (CCNONI ~fCNIO( K9/0t31J (Pect 1 119/040I_ lloa I M I (loar INd I42
IS', 17 ? 1.01 (3.99IY0 7. 42F,03 62.1 A 09,F-0 9.89 14 EDOrt 0N3 INTO

CUN100. fI L 90,I 1

PRINT DATLE 11 JUN 1980
(19) UICEJ,4R: >90956113 I 404190 DUIREACI LAYER DAl 'S"AMPL ING NATE I(ALL_,I.HNNNOLS). A /Moor
!>101 019C 13: 9 0 PI NRLYC IG8UNEOR0LL~h IODTA OD,1IRLI NG P ER IOD 40Mo
, IAT t1 )A IDI: IL NOF 12 0900 1211) SAN NI COLAS ISS) AND, CRL NO MFONLI 019FF I I - UPD F RI EVEL , D=LOWER L VEC

oPROI LE (0AL11) Ot TIODNS FIASCO ON 06000r OFISERVE D AND GALCOLATIFID VALUES IFLS INUFF R 1973)

FELIX PARAMEIOS FPR10 ILE SLOPES
STAN'f ITO oU P-DONL SCALING PARAME TERS PARTIA DE91VAOIYIS ON±INCR.WIT4 HEIGHT)

I.00F1UfDU E 110R MOM(INTUM FLUX FRICTION VECOCITO GENFRAL, FONM:IN/ID,-o GENERALF FONM'N'OLOPE'
I 1Ulbl, -Il~no~lI ~ te2 I~tt/r I I NI ,211 I .(112 I ll-OLIoZ-PSI/

bOO' AT092 -LTIE 00 1.11 0017./11/fl 181-021

I. I 'Mi JRLC MOAN (.IF 1(LIHl_ 1J1(1UFLUX 2DAL.ING'LPEC HUMD. 8=4181 OP~l LI M/NO'I I 0=4181SPEED 14/N"'r
(Mo .L CM'II?2LI/2 lR/o MLq/NqI Z-HEIGNT I M,,rN , T)ZHRIGR I M) Vert.AooN

12.99 1 57CE 1'4 aI .2DF-r.14W / D/I = 2.10691 PO'01
NO SCOPE- ObOGE-Il

//L AL Cr8 LAI HENT FLX
0.2 (W ITts/r2 SCALING POI. TEMP. N'0PFD.NVMIDITY Lkq/FgI N' S PEC.IAEIRDIT9 1kg/xQI

i/L AL LI.1 Ml 6>I .F: 1714.E-02 ISO/ DOZ= -1.4RE-OS PSI-PSI,
I 0( TOHEAT I IIX IN S;LOPE'-.0 03

LWatts.L
/1. FT41 - 411 1 RoUHCINESS CENGTH N'POT . EMP.(KIPionOI N-POP.OEMP. IKelolol

I9 HI Ioo 1RHEIII IM-eterN 7'NEICIIT11(1 V~.A
SEP 099' SO0A& 9041 FLUX 3.552E-03 I),I/b? 2.700 PSI'P012

/.AT 7;' (Watts/mI PIN SEFIPE' 3.1E 01
.0112J-9.540 02

TR AG DOOF . AT II MIIF N:LMTEOIP.STRUCP.IRM-2/3)
011( LIIIY01 I I NL.III 10101"E~ 9000 G 0607 FLILX LI1) __tIN I.nIN I: ?=REIUGT 141 Vet-A.4sN
10 IN I WOIN/"M' 4.8151 03 P I -NONE
2 010 -6.3511 0V GT2 SLUR F -NO DATA

P>I AL 11 -1 16,110 1 01 FOLN AIO

I 'I" A01 /17 -9.!"22U64 -0a. r60

0101NI0RA I '142, LANr 10 MISCELLANOU0

Vt.9 KRNMAN I.RAV I10A11I98 PROF LIF PROLFI FUJ K11 110CR
IfU'ITNO AL EFAIUf 10 .PFANDL 1138 .SH4IL SiN II A MOI15ILILOF AIR DENSITY
(N ll', ./. I 0090FF R 81UNN1FFT OFAO'F CLIfF . TRONSF CONE ILX /eLMI

(1 4 9.7929 0 74 0.74 ",_O,-0 I .S2I .2160

CC .L II AE 0111 AIRSOFF IG HEAT

241.1oF 02

WATER [AT.NEAT YAP.
(11 Oal. /0 I

5 9012! D5

(''LI NU1LL, ON NIX RI 181. 392



RUN NURSCER: 790501310 MARINE SURFACE LATER PAINT DATE: 11 JON 1981
STRT IN1E: IS: I: I PSI NRL MICROMETEITEOLOCT DATA TAMP[ INC HATE (ALL CHANNEL S). 1,/Mi,,
START DATE: B Map 19"79 1 DAY 120) SAN N ICOLAS ISLAND, CAL DATA AVER AGING PERIOD: 3D Min

ESTCIMATIED MICRONETEOAOLOCICAL PARAMETERS AT TIN METERS:

AIR TEMP. WIND SPEED DEW POINT TEMP.TRUC. BAR.FRET. BULE WI TEMP ALA-WI TEMP POET-WI TEMP VIR-WI TEMP V.POT-WT TEMP
(Cwlsins) (Mtr/sec ) ( Celsiu) ' (IReL.,xM-2/3 ) I M ,ll b'IR C I C Ius (Kev) (Rvn (Relv II -,) (Melvin)

3.4 15.17 6,7t) NEIDATA 1011.10 13.896 -1.147 -1.1141 -.. 9T1 0.07

HEIGHT POTTEMP. VIR.TFMP, .POT.TEMP. AbS.HUMID. RR"E.EU"t(MI. SPFC.UH(I. SAP.PRES. TSAP.PRES. REPLANDEX
(Meter.) (CulsxII) 4Cel1.'.%) (C.vI .. Eq/131 ( IPer-nt (EM/RN) (MiIl Cbarn (Mllibars) IRRIliM-2/3(
10.00 12.847 1 3.81-5 13.903 7. 4 5 a-03 66.97 6.01YE-_03 9.83 1 1(4.679 NO DAT7A

ICIIIK AFRODTNAMIC CALCULATIONS BASED ON AltOV) ESTIMATED VAILES AT TEN METERS (FRIEHE El AL,1978).

INFERREDO FIST PARAMETER IS INFERRED INPERR "D MEAN VERTICAL

STABILITY Ct U P'-. DOWN) SCALING PARAMETERS UFLOCITY COVARIANCE MISCELLANEOUS

CRADR"ICHARDSON NUMBER MOMENTUM FLUX FRICTION VELOCITT WITH LONG. VELOCITY AIR DENSITY
It. Ttable,--Onstable-I INtI/tm2) (ilt .. r ,/sec( (Met1-2/1-2l (K g /nJ)
10 AT MH -4.60 -01 6 17E - UI -3 .75 4F- O I 1.2263

CEOMEIRIC MEAN HEIGHT HUMIDITT FLUX SCALING SPEC.HOMID. WITH ARTS. HUMIDITY AIR SPECIFIC HEAT
(Me ter I GM-(Z oZ2)1/2 INN/.ec mt2) (Kg/ q)I (Re te. KM /sec 3 k~ liTna /Kg Eel)

2999.112E 05 - I .20E- 9.02:,E-05 1,4T3.EU

2/L. AT GMM LATHEAT PLOT SCM) INC POT.TEMP. WITH POT.TEMiPERMIURE WATER LAT.HEAT TAP,
-0. 013 (Wilts/nT) (Melvin) (M.eter Rel./sec) (ITcal.,Rq(

2.23 E 02 -. 7 16 E - 2 lAM6E-I? 5.9011E 05
2/L AT 10 METERS

MONIN-OBCURHOT LENGTH 2.06F 0T 9.356F-04 35.83

-l OTE 13A SET ANT TO) AR HEAT FLUX DRAG COEF 'AT 10 METERS AS(S,HMMID.AT WI LEVEL
(Ra T ts/c2() (D~it..ensiInle.s) IQTt3I
-9.54E 821 1.631E-03 1.196E-02

TOTAL. HEAT BIUDGET FELIX I(AR.T'RES.AT WT LEFVEL
I(WaTtts/M) 

(Mill ib"-7.11E 02 1111.39

BOWER RAIO1

0 0 92

*MV ASORF MINT ERROR ANAL TOOT OF PARAMETERS LISTED IN PERCENT MEAN ERROR AS COMPUTED FROM CONSTITUENT MEASURE MENT ACCURACIES.
TO WOW ARE ) PLI F FRIR VA 1(E AND BOTTOM ROW ARE RU). K AFR(LDTNAMIC RROR VALLIFT. ALL VALUES ARE APPROXIMATEANAX n:r

GRAD.RIUN. Z/k MOME NTUM EAT.HEAT TENNHEAT SRIY RAS. TOTAL MEAT BO)WEN FRICTION SCL.SPFC SCI POT ROUGH. DRAG
NO.AT GAVE AT (TOR FL UX PLOT PLO P X LOT FLU X R ATIO UFLUC ITY HUMIDITT TEMP L ENGTH I TEE

82% 84% 54% 92% 68% 5% 24X 159% 27% 65% 401 47% 54X

T70% (78% 46% 37% 196% 5% Sic 14.5Z 23% 6)0% T?9 4.3% MUC

* CYNtIMcO D Br) OW

RON RUMAE-E: 7VX0SDRIAC MARINE SURFACE LATER PRINT DATE: 11 JUN 1980

START IME 13: T: I P'; R.MCOMTTRLO DAT SAMLN RTE (ALL CHANNELS); i,/Min
St ARTI DATEf: 8 M.y 1979 (DAY 124) SAN N ICOLAS ISLIAND, CAI DATIA AVERAG ING PERIOD: 30 M_

*7C7"M"ST FRrFEi IF AND PLO R AERODbYNAMlIDEN 0)10 PARANE TTERCVA) (1 WEIGHTED AS A FINCTIV N OF THE ARUE RESPECTIVE MEAtSUREMFA4T ERRORS
WITH THE LOWER L IMIT7 OF THE C OREST n DINC Mt ASTIREME N ONERTATNIT INDIC4TED IN T

FL((x PARAMETFR';
STAFI ITY I vUF ,'- DOLWN) SCAL INC; PARAMETERS

I.RAD.RICMARDT;ON NI(MBIR MOM MITUM FLUX FRICTION UFIOCITO

Dot I 10,21"s ATGMH -9.412-01 l6.TE-0I N4DSF-I 16F-L

.',OMETRI'. ME AN HEIGHT HOIDITV F) VA UT'C IN)G SP! C.HOMIS.
(Mater)I CM,('(ZInZ2iT/7 (Rq /sen c?2( (RN/HXg)
12. ?9 1.04E-04 i4.IOF- 06) -1.114) T4 13.1 -051

2/L AT GNU EATHE1AT FLUX SCAL INC P(T.TEMP.
-0.a02 110 /i' (W ,t/nSI "I"v.in,

2.571, 01 1/ROiII 6,47 71 FT ?.E
1/C AT 10 METFRS
-X. 002 to0.823 SI N.HEATI FLI(T R(TIGHN F LENGTH4

LW ..tt..n?( (M. ters1
MONTIN-OB-UXHOV LENGTH '6.24) .0 I FIl 2.1.3E-03 16.OF-O5I
(Me ter )
-..293E 03 SPY AND SOA" C ~( RGCTTTI iTN(W. t ts/cS( lite Ier_

V.1,0 X? iYU'Ot- I e,,9:) I -U.I 14.0E SM)

T ((TAL ITTAT RlIDGE.) FL(.UX

69'12(3.1 illI

RORCA RATIO

*DIPEREN- 0E TWEEN THE PROF1 I1 AND EIL)I XAFR1.LTDVAMIC11 STRIVED P'IAeAN) TE. V.: (. AS COMLUTID1 VIA 1., STANDARD DEVIATION PROM EIIHER THY
VRLF WE G I 0C CEIS (IF VAT IIF ((N M ATAi(RIM Mi N(, RI Al NI VT) IT 'Wtill EMiVIA AN.) ((T' VALU(( 1'. I MRT.E 8 . ALL VA ((15 ARE

I 15110 IN PERIENT DIFEERFACE AN' AN#f'itr

io AV RICH. 2/) MOMENTIM I(At HE AT STA.Hl AT SI RAP TOTAL HEAT BO)WER 101 F KIL IN !,-I S3 L SfL POT ROUGH DRAG
MO.AT URN AtT OM FI ((8 I((1(H F'US ((INj ItiX RATIO VIOlT TO HUM"IDITY TEMP L ENGTH ICTET

31% Alt 51,5 255x 361% IS 65 Ill 31 Mit t.17% 60% 'AS

*END OP DATA ?.IN 393



MARINE SURFACE I(ACE" RSCRORETEORU1101OGIVA EXPERIMENT'

NAVAL RESE',ARL;H I Ab ERATORY
ATMOSPHERIC PHysics bRANCH

MARINE A IMRPHRRIL RI' FAR .H STATION
SAN NJULAS ISLAND, CAI I'FORN'A

* ICRORPTEURROGICAL DATA . . .*

N8 NUMRER: 7985081330 PRINT DATE, It JUN 19830
START TIME. 13:30:1-0 PSI DAIS S AMPLING NATE (ALL CHANNELSO: h/Mon
INS0 TIME: IN4: :3 a PIT DATA AVERAGING PERID: 310 M Ii
fiTART DATE: 8 0.4V 197,9 (DAY 1?01 NOIMPrIIATURE: IOJPPIR LEVEL , 2'LI3WER LEVEL

ANAI DC CHANNI L RAW DATA (AVERAGE VOLO:

No.50 N'o.0 N. a? N.0" No-D No.
0 5  

N-.511 o.7 No.0 No.0

VOLT RER A TCMhP.VTR11lL I TP R. STHLLC.2 DiW POltoli UP W P 0(19 WIND SP"E WIND "PEED" EAR.PREs.T SVI R AD. WIN OLIN%.R
6 2Da f 00,cc1 00go1 4.4186 4.5H7 9. 139 .510 4.6 10 6.443i 4.96S

No ITI No IT -o.2 N-140 N-14 N.,1
5  

N.16 N.,17
P~oR WEIFTEM ACI FRI 4ojcNi 0 AC V.1 TROOP(- MARIONI FLAC 2110 Rfr . SPARE A SPARE E, VIOL T: RE . E
4.P46 I Vill t .4 6 0.0 o i V0 1 0.0 01 0.0 01 60!,

DIGIT~lAL CHANNEL RAW Dr~tA (AVERAGE I. ET,ARPMINT DATA, PIELD CAI IESATI~O AN., WINO SPEED ESCARPMENT CORECTIONS

N.1I No..' 0IPWINDSPNAR i0PJINoD ( ANTI OPT) FAi: DPEOFIA WTE1FLOL WoSIt C W:2E7C
oIR TEMPI AT AR TEM 2F HE I/ IENGET PATHO(Me ter, (Volts') (VolI, ,) (Vol t,) ILC. i ' CoE f.)
1411 1;'721,, I.1I 0200 0. 10U9 14 6 .0 . 008 1 -T.OTS.0 00 0 0.9L a.92S

5YT' TEn RII.0SIRIEPTNG PAR)~ (IRS TRAN31LATES INTO ENGINTIRIN; VNITS:

HA50:0) Ii Il " d11R Lji N Al, A', Ie Vi1T.11 E .101V VilI I RET .011Ifl /010 , NF. 0.1 E 50 1 I ACO ,CFOES4. FCV imCAVOLTAGE AC JFREQIIF NCT
N. IN. oEcrns 0 N N. .._-s) A4No. I.005V)0P EII. .01w) IN E. 0.V) eNo )5 (N (IN;IH) L I~ (Ho)

I 180I 0 0 0 a 0 115.5l 59.83

*0160FRVLS MTCRVMLOEIM(OLOG ITA PARAMISTERS 41INLLIJD ING, THE SOSE CAOI ANp ESCARPMENT CORRECTTIONS) TRANSL ATIED 0870 ENGINEERING UNITS:

AlA 1(IMP I WINS 29010DI1150W POINTI 1 TIMP.5T10.I WINDO 10(8. EAR PREV.I ';KY RHO. IOUT A T TEMP MEAN SIR TEMP

CeLsoosI N L'teec E (ifelsoos) e.M-Z1/3LI (Do TI: (MLo1 11 arI (W atI/n? (esiu) (Reloon.)
1? 722 17.54 6.48 NO O ATSA A3IT. 190.93 -S.9tIE 021 03RD?6 20 5.901

4(0 TEMP.? WINO SPFll? SEW POINTS? TFMP.ISTSL3C. TIN[ TAEOF FIAR.PEEV.2

Ion /s I. " r/c) (Cesouni iKeR I. oM-2 ,3) iHet .. OC:L (Moo bL-r)
I2 760 IS.77 6.71 NO DATA -0 5., 101 0To3

*CAI Li 0)10 AT IRIRIOROLS0HCAL PARAMtETERS;

HEIGHT, IT PVT.TEMP.1 VTO.TFMP.I VPST.TItNr.T A RS. HUNTID.I If t 00411.1 VPEC.040R1 VAP.PREO.I S.VAP.PRES.I REFOINDES I
$etcrn Heos Oelsis (Celius Iq/ 3L0 oP cntiI I1/I Ooltar Luloor (Ke.xc.- 2/3)
I4 35 1' 901 l3.756 13.936 7.292E [03 65 74 5953-0 967 14.63o ND DAT7A

HO "IGT ; POT.TPP- vTM.1 V./I'l. IF I 2I APiT. OOMIO 21 RE H1,:Ml, / Pod' KOLMOO VRP.PHES..? S. VOPPSER.? REF.INOPS 2I
IMotrsO . _Clis (Clos E , _os LNqn.3L I L(ee' , q L i'Vo (Mol1o, ar) (Ml o1rb O(e.x.M-2/30
9 .20 ;2.850u TO3.ll 13.911 7.414F)03 66 60 6.0g46r-0'3 9.708 3 1 4.609 NO DATIA

*CONTINUED BELOW

RUN NU(MEEFRi 79050H(1330 MARINE lI RIAL LAVER DA TA CARP) ING RATE (ALL CHANNELSO: 6/Mon
STAR, 70016: 13:320P PSr HOE "I CROHTFSVFORT GO DATA AVERAGING PE R IOD: 30 Mi.
START DATE: H Ray 1979 (DAT 1291i SAN NIrTOS ISO AND, CA)L No MpN. ATUAF: I'VPPFR LEVEL, 2-LUWER LEVEL

NPROFILE CALCOTATIONS 08500 ON AEDOVE OBoSERVED AND CAICOLATIED VA DES (IUSINGER,1973(:

PLOT UPARAMETFOS PROFILE SlOCPES

START) ITY (0P, OWN( STAING PARAMFTERS PARTIAL DERIVATIVES (-TNCR.'WITH HEZG T)

L-RAD).RICHSRDSON ROOMBER MOMENTUM EI 0FRICTION VELOCITY GENFRAL PORM:D8/DZ- GENERAL PORN: 'N'SLOPE-

Oo-ta Ue- nsta ftpI ONt/eS21(Mete-s/'.ed TONI-N2 ,I/1tr(Z/2 o(LnZI- PSI()-(L.Z 2-PTI)l/

005 AT CR0 ID 9.933F-01 (ZS?/? li181N?

TSUVLTRIC MI AN HE IGHT 000.410100 FOUR SCALING SiPFT:.HJM0. 8-81870 bPPI!5 OR4/sec) N=WNN SPEER D M/seE)
(Mer GM''(/io/?(I/?) (KITo/e n?( 2 (RI/RN) Z-HEIGHT (Meters) Z=HE I GHT (M) Vert .Ax's
12.99 -....-o 7.034F DSD 5/SZ . I.917E -01 PRT=POII

S SLOPE- 4.017-01
//IL AT CR0 LAI HEAT PLiOX
O 5 07 INatts/.2) ST.ALING POT. TEMP. N=SPEC. HUMIDITY ~/q NzSPEC.HOMIOITT (14/INT

7. 0 IS (ReIoon) I.HIITOHT (Vters)K/9 2.1*100I TNT ijertA-os
//L At TO MCEES .082415-02 1N/! 'I050 57'P

0.8051 SEN "EAT FOOLS SN Ao OREs -TITE 03

//L AT ZI -4.70E 01 ROUGHNESS LENGTH N'PST.TEMP.IKelooeo N=PST.T E PpO(KRI., n
0 .010 (11et1.n) 7-H FI GHT (Peters) 2'HEIGHTI MO) Vert A.os

SKY ANS SOLAR HFAT FLUX 3.I2lE-RI OP T/DO" S.69F1-03 PS1'PSIS2III, ST 72 (Walts//I PIK 5LOPE' 1.41E 0I

DRAG COTE. AT IS MFTERS N-1tITEMP .S180G. KoM-?1/3(
RUNIN-E(RHIIo I.RNGTII TOTA. HEAT RODIOFPT PLUS 1 IToniii. ItE'.', Z'HEICHT (M) Veot Nti
OMftersV (W.tts/nS2 3.510R PSTINONE

I.1491E 03 -7.34L 02' CT? SLOPE-NO DATN

P511 AT It: -0145600 ROSEN RATO
PS ll AT Z.1 0 R.SP(,7 (o onot-.,)
PSI?2 AT1 71" .0'61672 -0.227
PSI? AT 72. -R.0 3V8,95

PPNRAL CONSTANTS: MISCELLANEOUS

JOIN RARMAN GRAVITATION PROPIE PROF ROI I S.Bl ULK-----R-- --L:ONRTANT ACCROERATION TUR,PRANETI TOR .RCNMIRT SEN HEAT Ro ISTORE AIR DENSITY
ISt o.,ots' OR/see I70 NUMBER ROMBE R TRANSE.LI1rP. T RANRE. CPF F. IK!/ 3)
8.4 9.795'9 0.74 0,74 O.TTE-D3 1.32E'03 1.257

* CENtRAL NOTFI: AIR SPI CIFIC HEAT
NONE (I 'Ed IgQ 1' 1

2,.41.901E 02

WATER EAT NEAT VAP
I ITcW Cal X)

901T1E V5

*CONTINUED ON MIST PAGE 394



RUM NUMBER: 790508134C MARINE SURFACE LAYER PRINT DATE: 11 JUN 1980
START TIME; 13:30:20 F") MRL MICRUMETEOROLOGY DATA SAMPLING kATE (ALL LHANNFLS) I./Min
START DATE: 0 May 1979 (DAY 1128, SAN NICOLAS ISLAND, CAL DATA AVERAGING PERIOD: 30 Min

ESTIMATED MILROMETEf)OLOGICAL PARAMETERS AT 1IN METERS:

AIR TEMP. WIND SPEED DEW POINT TEMP.STRUC. AR.PRES. BULK WT TEMP AIR-WI TEMP PUT-WT TEMP VIS-WI TEMP V.PUT-WI TEMP
(Celcs (MeTeor/Nc (Ce~s (Ke..M -2 /3, lMilhmbar) ( )CelIS i

4  (Keplvin) (Kelvin) (Kelvin (KelIn
12.756 15.99 6.68 NO DATA 1009.94 13.882 -1.127 -1.029 -0.078 .020

HEIGHT POT.TFMP. VIR.EMP. V.FOT.TEMP. ABS.HUMID. RELHUMD. SPECHUMID. VAP.PRES. S.VAF.PRES. REF.INDEX
(Meter.) (Celsius) (CeIsus ) (Clsc- )Kq/m3) (Percent) (Kg/Kg) (MIllIbars) (Millibars) (e0..M-2/3)
10.0a 12.854 13.805 13.913 7.405E-03 66.50 6035_E-03 9.764 14.683 N0 DAIA

* BUIK AERODYNAMIC CALCULATIONS BASED ON ABOVE ESTIMATED VALUES AT TEN METERS (FRIEH ET AL,197):

INFERRED FLUX PARAMETERS INFERRED INFERRFD MEAN VERIICAL
STABILITY (_UP,-.DOWN) SCALING PARAMETERS VELOCITY COVARIANCE MISCELLANEOUS

GRAD.RICHARDSON NUMBER MOMENTUM FLUX FRICTION VELOCITY WITH LOwI VELOCITY AIR DENSITY
(-Stable,-=Unstabt') (Nt/2) (Meters/ec) (Meter?/%ec2) (Kg/n3)
-0.00a AT GMH -5.2RE-li 6.563E-01 -4.307E-01 1.2261

GEOMERIC MEAN HEIGHT HUMIDITY FLUX SCALING GPEC.HUMID. WITH ASS. HUMIDITY AIR SPECIFIC HEAT
(Meter) GMH=(ZI*Z2)/2 (Kg/sec .2) EK .eter Kg/sec .3) )ITcal./Kq Kel.
12.99 9.54E- L -. 192E-4 9.590E-05 2.4131E 02

ZIL AT GMH LAT.HEAT FLUX SCALING POT.TEMP. WITH POT.TEMPERATURE WATER LAT.HEAT VAR.
-0.011 (Watts/n?) (Kelvinl (Meter Kel/ec) (ITal./Kq)

2.37c 02 -2.61OE-02 1.713E-O2 59010F I5
Z/L AT I0 METERS
-0.008 SEN.HEAT FLUX ROUGHNESS LENGTH VAPPRES.A WT LEVEL

(WattS/2) (Meter.) (Mill ebar)
MONIN-OBUKHOV LENGTH 2,12E aI 1,157C,13 15.822
(Meoters)
-1.204E 03 SKY AND SOLAR HEAT FLUX DRAG COEFFAT ID METERS ABS.HUMID.AT WE LEVEL

(Rat .s/ Z () itenslonles) (Kg/e3)
-a.9eE 02 1.685F03 1.194E-02

TOTAL HEAT BUDGET FLOX IAR.PRFS.AT WI LEVEL
(Watls /i2) (Millcbatl
-6.40E 02 (011.14

BOWEN RATIO
(no units)

O ,190

MEASUREMENT ERROR ANALYSIS OF PARAMETERS LISTED IN PERCENT MEAN ERROR AS COMPUTED FROM CONSTITUENT MFASUREMENT ACCURACIEY
TOP ROW ARE PROFILE ERROR VALUES AND POTTOM ROW ARE ULAK AERODYNAMIC ERROR VALUES. ALL VA(.UFS ARE APPROXIMATE AND ARE "tin-:

GRADRICH. Z/L MOMENTUM LAT.HEAT SFN*HEAT SKY RAD. TOTAL HEAT !OWEN FRICTION SCL.SPEC SCL,POI. ROUGH DRAG
NO.AT GM AT IOM FLU X FLUX FLUT FLUX FLUX ;AT[O VELOCITY HUMIDITY TEMP. LENGIH C)FF.

68% 72% 60% 119% 49% 5% 22% 168% 30% 89% 19% TO% bIG

179% 179% 46% 37Z 307% 5% 9% 143% 235 60% 130% 43% 40%

* CONTINUED BELOW

RUN NUMBER: 7905081330 MARINE SURFACE LAYER PRINT DATE: 11 UN 1980
START TIME: 13:30:20 PST MRL MICROMEIEOROLOGY DATA SAMPLING RATE (ALL LHANNFLS): v/Mmn
START DATE: 6 May 1979 (DAY 128) SAN NICOLAS ISLAND, CAL DATA AVERAGING PERIOD; 30 M-

* COMPOSITE PROFILE AND BULK AERODYNAMIC DERIVED PARAMETER VALOFJ WEIGHTED AS A FUNCTION OF THE ABOVE RESPECTIVE MEASUREMENT ERRORS
WITH THE LOWER LIMIT OF THF CORRFSPONDING MFASUREMFNT UNCERTAINTY INDICATED IN I I:

FLUX PARAMETERS
STABILITY (=UP,-DOWN) SCALING PARAMETERS

CRADRICHARDSON NUMBER MOMENTUM FLUX FRICTION VELOCITY
(Y Stable -=0nstable (Nt/n2) (Meteri./sec)
0.01 T001 AT GMH -6.23F-01 16.XE-021 9.024-0 16,0-102

GOMETRIC MOAN HEIGHT HUMIDITY FIJX SCA)IN(; ';PFCHUMID.
()Mler) GMHv(ZIvZ2)I/2 (Kq/n_ e ) (Kg/Kq

32.99 9'35E-05 (ODF-06 -9.95(1E-T% (3.SF-051

ilL AT GMH LAT.HEAT FLUX SCA I/NC POT.TEMP.

0.002 10.021 (Wattn/M( (Kelvin)
2.31E 02 12.55+01 2.986F-02 t1.0E-02)

Z/L AT 10 METERS
0.01 Io2J SEN.HEAT FLUX ROUGHNESS LENGTH

(WattS/2) (Moters)
MONIN-OBUKHOV LENGTH -2.54E 01 IjY.0E+II 2.066E-03 6.IE-TS(
(Meter.)
7.187E 03 SKY AND SOLAR HEAT FLUX DRAG COFF.At 10 METERS

(Mat 2 ( Melter,)
-R,98E 02 32.0E.OI I '4. t 113 (4.0f-041

TOTAL HEAT BUDGET FLUX
(Watts/mn)
667E 02 Il3GFIOll

BOWEN RATIO
(tno unilts)
-0.054 1O.O81

* DIFFERENCE BETWEEN THE PROFILE AND BULK AFRODYNAMIC DERIVED PARAMETER VALUES AS COMPUTED VIA THE STANDARD DEVIATION FROM IITHER IH}
ABOVF WEIGHTED COMPOSITE VALUE lR MFASURFMFNT UNCERTAINTY VALUE (WHICH FVFR AROIUlf VALUE IS LARGER). ALL VA t(FS ARE
LISTED IN PFRCENT DIFFERENCF AND ARE "+.r--:

GRAD.RICH. Z/L MOMENTUM tAT.MEAT SEN.HEAT SKY RAD. TOTAL HEAT BOWEN IRI:IION SCL.SPFV S'IPS1 ROUGH. DRA,;
NOAT GMH AT tOM FLUX ELUX FLUX F.UX FLUX RATIO Vt)IOCIIY HUMIDIIY IMP LENETi LOLE

36% 37% 42X 65 143% 0% 8% 196X 235 25-% 134% 40% .(SG

' END OE DATA RuiN 395



MARINE SURFACE L.AYER MIGPYMtEF0(ROLOGICAL EXPERIMENT

NAVALI REPAR):H LAAURAITOBY
ATIJSP HERIC PHYS5ICS BRANCH

MARINEL AT MOSPHE RIG RESEARCH STATION
SAN NICOLAC ISlAND, CA) IFERIA

-HRMICROMETFUROI(CAL DATA . .*

RUN) NUttSHO 79051H1400 PRINT DATE: 11 JUN 1980517TTM 4:30:40 PSIT DAIA SAMPLIN RATE (LL CHANNL) b/o
END TIMEF 4:30:50 PSI DATA AVERAGING PE RIOD: 30 Rtto
SOAR: SATL 1, 4, (979 (DRY 12:11 N ORENCL-AlUB: IzUPPER LEVEL , 2=2 UWER LEVEL

ANc4f UT ' CUOINN I MAW DATA (HULBAGE ODE):

No1 ot N-.2 N.." No.14 N-105 N-.06 N,.17 'R.a "o.09f.'Till A I tP.IHI'C. TEFIRUC.? DiW POITI SEWPONT IN ND SPEDI WIDSED 'AR-PRES.? KCRAD. WIN DIR1.
A .E TIcl T 0 l 4 .430 4.5 36 9 .092, a.3:T14 4,614 5.931 5.074

No 1' No11 No,02 No.2 N,.14 No.13", NR.16 11,17

I UIE WI tIEP A 'FB&5dLJN:Y AC VCI! lACE MANUAL FLAG 7aRC 0( .E SPARE A 'SPAR E VB VOT.RE .8
4.2 A.Y14 2.747 U.001 11001 0 .201a 0.31 6.2 0!

A ETLITAL CHANNEL RAW 1iTA IEoAE: ESCARPMENT DATA, FIELD CAI.IF-RATION AND WIND SPEED ESCARPMENT CORRECTIONS:

4.1 No' UJPWIND NEAR UJPWTND ',AND DPIf CAL I)P.EGAL WTDFCAL WSILC WS2EC
nIH Itir .1 A IR TE M.? HE Iu1iT/) ENITT PAIH(M tpcr (Volt.)3 (Vo1:0l (Volt,)1 CoE f (CouPE.

1411 )13 14;21 D211 .193 141 -STI -0.0a0 VIII 0.9921 0.9'2

* Si:1CM H(JVIPISPAIRH TEES IRAN?! All I: OIO NG (Hf EDIN); LIHIT,]:

MrOEJAL l FIAr; ENMOYR EIYIINI DATA VHE VLT .81 F V VIlLI RF OcT PERU RFFP .02 AC 'JULY FLUb ACPRES ELSUXA AC ILTAGE ACPREGUENCY
:HYNo O, (No'scnt) ( N caE t AINo.lIISY,) bINp.1.IISV ) IN o .(.0?V IN (N.551 (No.1IHo) (VAC) (HIN)

1 20 aH 0 5 a 115.5 59.93

o (bE RUE D HICROHE TPURYI UGICA' PARAME TENS (OINC) UDING SHE AbOVEF CAI AND ESCARPMENT COTRRECTIONS) TRANDLATED INTO ENGINEERING UNITS:

01 'P( WINDS 91111 D 11.4 PY' .N'II IE P.STHST;%1.(1 WIND 519.) IARRPRES.I) SKYtMAD.) ROLE WT TEMP MO AN AIR TEMP

(C~o~. tle/sc (Klonl )e~o
0  

(Depq.ITv el INM111oInar) (Watt/c?) (Celsius) (Kelvn)
.12 17. 46 6. 15 NYI ISOYAA 217. 1019,3 -RE U? 3.873 786.0a1?

AIR TEMP.? WINS SPEED? DEW POINT? TTM(.SIR(E-.? TIDE TABLE BIAR.PRES,2
v[es~s (iMeter/r;1c) KC~ s (R(o-/1) (M eter MSLI (Mllohar)

12.136t, (5.41 6.4f NO DATA -0.46 0110.11

r CALL):) 01111 M1CNOMFIP.I:BLSI;ICAL PARAMETERS:

MICTI, 21 PUI11. VT.YIMP1.1IV.PST.YEMP.I AT(V.HPS. RLHUMID.I1-11. SPEC.HOMIS.I VAP.PRESI D.VAP.PRED.I REF.INDED I

V3 (3, 019 13.0 B 4.01 7.123F-3 62,74 D.816C03 9.41 14.750 NO DATA

HITIHI, 7-, PIIIEOP 2 SITtm 2 2.P((;i.TMP.2 ARSISMIS).? 8E.L.H((NIII.?2 SPEC.HIJMIO.2 VAP.PRES., S.VWP.RES.? REF.IRIEX 2
CHetor) (C.l1,-) (Ce.) LeNus )Rq/c31)0 IPeccenI 1

4
/kq)n (M iliber) (MiSb r) 0E1.oM-?/31

5;) 12.57 12.94 13. 7 69-2 057 .91-Y 9.a 14. 79I NO DT

I NT INtL S1 b/I OW

PRINT DATE: 11 JUN (980
ION NUJMBER: 77550FI(411 MARINE SUJRFEACE I AYER DATA S AMPL-ING RATE (ALL CHaNNELS): 6/Moo
ClIAPS TIME UI14 0:41 PST NI L MT C ROMETF'OMOIOGT DATA AVERAGING PERIOD:1 30 M in
START DATE H M ip 1779 (DAY 124) SAN NICQIAS IS LA ND, CAL_ NOMENC.LAT7URE: Io-UPPER LEVEL, 2-LTWEB LEVEL

oPEOPILE CALI-Cl ATIONS BASES ON Af-OVl OBSERVE D AND CALCULATED VAL UES )14(DINGFB 1973):

PLIJ X P ARAMETEAS PROFILE SLOPES
SAFIIl ITY (oUP.D OWN) SCAl-ING PARAMETERS PARTIAL DERIVATIVES (oINCB.WTH HEIGHT)

L.RAS.RIHADTT(N RUMPLE MOMENTUM PLUM EBICIOSH VELI"TT GENERA-).FOTM:DN/Il-) GENERAl.PFORN: 'n'SLOPE-
EStle-1ttan( (N/n? 2( 1Metrse I(NI-N?(I/ILo(2 / 72 1(Ln ZI-PSI)(-Tt2-PSO(1'

It.06i55 Al GH4 -1.6 ;, 00 I IE 1100V 12002211I INI-N? I

.(.S0MEIMIC AEAN HE IGT, HUMIDITY L~UX SCALING S'PEC.HURM. INoWIND SPEED (N/set) N-WINR SPEED IMcc
M ete I UM:I/I7?_(l ees N z ;)/2 Eq/se I? lxg/E1 2-HEIGHT (Meer, ZSHEIGHT (N Oet".oo
12.99 I (SE-SI -7.93.F-IS DES/Il. 2.5F-Il PI PS I

101 AT CnNH LOT MEAT Fl SITW LPE.34IE0/l.0 06 )Wdtts/ , I SCALINMG POT. TEMP. N:SPEC.HUMIDITY (Eg/EqI NSP EC.HUM IDDT Y (EqEK
.,E (K. iRonI Z HEIGHT (Metersi 2;HEIGNT (N) Vert.Awo

t' m t.Tc 4782[-02 DM/Din -l.IIE-OS PI .P512
S .:j, S ' HE I I:11A SN Y,LOPIo -6,RIE 03

6 811 at ROUGHNESS LENGTH NoPOITETMP.(BeIvon) N-POT.YEMP (Beloon)
I~eon ZoHEIGHT (Meter) Z;HEIGHT (M) OR'tAuos

SEY ANT: SULIAk Minl ELVX 3.6;1-03 DPT/D7- 7T911C- 03 pSI!PSI2
Wl7. )Wttsq PTR SLOPE- 1.1SF 01

DRAG GlEE. AT 11 METIERS N:OcTEMP.STEUC . (EM-2/3(
P::qN I:I()I'JLN IOTA: HEAT BODE? I FL((S (I)l enon oele, 7-HEIGHT IM) Meet .Asos

( Watts/1?: 4.81RE-0UZ PSI.MONE
I 013 -1.2.E ,? CTSDLCPEN"O DATA

'') Al 1 ;I S .4;,'T11 T B"WEN RATIO

(Al I' 1. " I2.1 (n 'no I
1 1/0,A1 /1-I G !.LS/R4l.( LS.47
I,, Al / - ". 12179n

*11: ltORL I('ISANTS: MISCELLANEOUS

VON(H RRMAN ' RAVITAI IN PROF ILE PROF I) E pill B FULE(U11STANI AEIEE IIA(IDNa TUR.PRNNDTL FURISCHNIST SEN HEAT MO ISTURIE AIR DENSITT

(Ho uotI I.),tA/-.! 1) NUMBERQ NINBEMR TRANSE. CITE F. TRANIE.COFE. (Eg/c31
V. 795 0.74 0,74 I .92F-03 I. 3E-03 1.2254

G1INEPAL NET I i: AIR SPECIEIC HEAT
Na 41, (1 TIl./Eq Eel .

1..1,E I2

WMIER LATHMER ATAP.
(l11, . . KBq)
S. 9005[ (05

Cp~tfNIN I, SN RIOT ERGI 396



R UN NUMBiER: 7905081400a MARINE SURFACE LAYER PRINT DA TE: 1I JUN 1980
START t10E: 14: 0:401 PIT NRML N0CAOtMETE)OLOGT DATA SAMP LING NATE (ALL C HANNELS): 6/Mon
S TART DATIE: ft M.ay 29179 (DAY 129) SAN NICOLAS ISLAND, CAL DATA A VERAGING PERIO0D: 30 Mon

PST0XATES MICROHFTE)JNULO!IICAL PARAMETERS AT T TN METERS:

AIR TEMP. WIND SPEED DEW POINT TFMP.STAULC. RAR.PRES BULR WSTFTMP AON-ST TEMP POT-ST TEMP YIN-ST TEMP V.POT-WT TEMP
l CeiS) (Zeteor/ Cec) (Ces Ks )Rel. H-2/i) )Mullob.r) ( Celsiu) (Relvus) (Re1in) (Relui) (Kel-i)
12.862 15.66 6.37 NO DATA 1010.01 13.873 -2.012 -,924 1106 0 .1 14

HEIGHT. POITEMP. YIR.TEVP. V.POTTERP. ASHUMID. REL.HUMTS. SPECHMUMID. YAP.PREX.) S.VAP.PRES. REF.INDES
(Mees (CelsI (Celsi) (Celius) KI) (Percent) (RN/RN) (Millobrs (Millub-r) (Re.x-M-2/IT
(0.00 12.961 23.8389us 13.9Mi 7143E-I03 64.66 5.95SFBE-I3 9.5D 1 4,786 No DATA

BullS AERODYNAMIC CALCULATIONS BASED ON ABOVE ESTIMATED VALUES AT TEN METERS (ESIEHEF ET AL,1978):

INEERRED PLUS PANANE.IERS INFERRED TNFERRED MEAN VENT ICAL

STABILITY It.P,-DOWN( SCALING PARAMETERS VELOCITY COVARIANCE MISCELLANEOUS

CRAD.MICHARSON NUMBER MOMENTUM FLUX FRICTION VELOCITY WIR" LONG. VELOCITY AIR DENSITY
+ Sl a be,--UnstabS -) (Astl) (Me ter,/ 'ec) (Neterl2/._c2) (Sq/nA)
a(.0 08 ATI GNH -5.5CC-SI 6.3IBRE-01 -4.I0E -0,1 1,2 258

r;4OMETRIC NEAR HEIGHr HUMIDITY PLUS SCALTNG SPF.C.HUNTD, WITH ABS. HUM IDITY AIR SPECIFIC HEAT
(M et'er) C MNH)Z1072011/2 (Kg/sec m2I (RN/RN)I (Meter Sq/ se' nI ) ITC4 i./SgK 1d.)
21.99 9,71E-05 -1.240E-04 9.707E-05 2,A1E 0

Z/L AT GNH LAT.HEA T FLUX SCALING)POT.TEMP, WITH POT ,TEMPERATURE WATER LAT.HEAT YAP.
-0.t0 (W.,ss/m2 I (Relin (PMeIer Rel./se c) ) Ilcal./Sq)

2.41E ()2 -2.374F-02 l.Dt6E-102 .D.9014E O5
Z/L AT 10 METERS
-V.00to SER.HEAT FLUX ROUGHNESS LENGTH VAP PRES.AT WI LEVEL

(W~tts/rt2) )Mene'rs( (Mill libar)
MGNIN-0OBURHOV LENGTH I.88F - 0 1.065E-1 

284(Mete)
-(25E ISRI AND SOLAR HEAT FLUX DRAG COEP.AT 10 MFTERS ABS.HUMID.AT ST LEVEL

(W., ts./J) I)Dise nsi n 1-s") (Sq/MI)
-5.2SF 1 2 I,664E -03 ,.194E-02

TOTAL HEAT BUDGET FLI(V SAR.PRES'AT ST LEVEL

(S . 2t s /m2) ) Milltier1)
-5.69E ST 1011,.21

RO"WER RATIO0

.MFASURE MFNT ERROR ANALYTS OF PARAMETERS LISTED IN PERCENT MEAN ERROR AS COMPUTED FROM CONSTITUENT MEASUREMENT ACCURACIES,
TSP A6GW ARE PROIJELE ERROR YAL UES AND BOTTOM ROW ARE RULK AERODI NAMIJC ERR OR VALUES. ALL VALUES ARE APPROXIMATE AND ARE -Nor-:

ORAD.RICH. Z/L. MOMENTUM LAT.HEAT SEN.HERT SKI M AD. TOTAL HEAT ROSEN FRICTION SCL.SPEC SCL.POT. ROUGH. DRAG
NO.81 GMH AT IN FLUX FLUX FLUX FLUX FLU X RATIO ViYLOC ITY HUMIDITY TEMP. LENGTH CUFF.

58% 60% six. 105% 41X 5% 251 146% 26X 79% 06% 46% 51Z

IN5t (fi5t 46% 37% 113X 5t 9% 149% 23% 60% 136X AIX 40%

- COTNTINUED BELOW

RUN NUNBER 79Y5TI1IAT0 MARINE SURFACE LATER PRINT DATE: It SUN 1980

ST ART IIME : 14: 0 :40 PIT NRL MICRONETETITOLOIT DATA SAMPLING RATE (ALL CHANNELS): 6/Mis
STAR T DATE: N Ma y 09 79 (DAY 128) SAN NHICOLAS TYLAND, CAL DATA AVERAGING PERIOD: ITC Mis

. C"IMPOSTTE PROFILE AND RY)IR AERODIRAMI C DERIVED PARAMETER VALUE WEIGHTED AS A FUNCTION OF THE ABOVE RESPECTIVE MEASUREMENT ERRORS
WITH THE (SWEN LI MIT 01 THE CORNES 5PONRINO MEASUREMENT UNCERTATATY INDICATED IN I I:

FLUX PARAMETERS
STA;RILITY ()HUP,- DOWN) SCALING PARAMETERS

CRAD.RICNARDION RUNNER MOMENTUM FLUX FRICTION VELOCTITY
)+-t.le bUs luIn (NY/n.2) I(eTer/ec)

S.002 [TV?)I AT 0MM -I TI.0 (,0E-521 R.RIOE-VT 16.TE-01

GEOMETRIC MEAN HEIGHT HUJMIDITT FLU)X SCALING SPEC.HUMTX.
(Meter) GNN(.)7n7)T/2 (Peg/sec n2) (SN/Mg)
1 2.99 1.01E-04 IAIE.-061 -T.X4FIE-I4 [3.11-051

2/L AT INN LATN"EAT FLUX SCALING POT.TEMP,
0.0 02 TX0 0;01 )UTts/t1l2 ("Re lujoI

2,.9E 0 2.11IE.1111 4.G0tE-VP' 12.OE-021
7/L AT 10 METERS
n.11 2 10.01) SEN .HEAT FLUX R OUGHNESS LENGTH

) W .ttsn2) (Me tersr)
MONIN-DRUANOY LENGTH -4.4SF I 1.3EP10)1 2 31E-IT 16.1E-
Met er so
5. 691E IT SKY AND SOLAR HEAT FLUX DRA CFAT 10 METERS

-53.2SFt 07 IPSCEn0I 3.0A1,L-U) IA 4.aE-04l

TOTAL HEAT B)IDGET FLUX
(44 t t' s/.;)
S, .T 02 TI 9Fr-ll1I

VOWER RATIO
("n units)

-DIPFERENCEr BETWEN THE PROF ILE AND BULK. AERODYNAMIC DERIVED EARNMF TER VALUES AS COMPUTED VIA THE STANDARD DEVIATION FROM EITHER TNT

AFUOYF WE I;T ITD C)[)R POSITC VAPo IpAI)MVNT UN):RMTAINTY VA) 'IF (WHIEH EVFN APSCOLUTE VALUE TX LARGER). ALL VALUES ARE
r TTED I)1N PER CENT DIFFERENCEF AND ARE "0or ..

GRAD RICH. 1/1 MYIM'NrIM LA) NEAT SEN.HEAT 54 Y RAD. TOTAL NEAT BOWERN FRICTION SCI.SPFC SCL.POT. ROUGH. DRAG
NIn AT E.OH AT TIM PI)Vx I Fil I Eli XX Fib) I) IS RATIOa VIEIOC ITIY HUMIDITY TEMP. L ENGTH COEF.

I5t 16% ',4X Nt 207% It 5% 109% 29% 22% 113% 56% s;1%

E ND OF DATA RI)N 397



MARlI NE SURFACE I AVERI M ICR ONETE 1OROI CAC1 E PE1R IN I

NAVAL RESEARCH LABORATORY
ATIMaOSFAZEIC P H fSICS BRANCH

MARINE ATM OSP HER IC RESE A RCH STATION
SAN NICOLAS 1St AND), C AtIFO0RNIA

*ooMITRORETEORDI OGICAL DATA *

RUN NUMBER: 7905081430 PRINT DATE: 11 JUN 1981
S TART TIME: 14:3): I PSIf DATA SAMPLINRG RATE (ALL E((ANNELS): 6/Moo
E ND TIME: II : 1:10 PST DATA A VERAGING PERIOD: 3C Moo
MART GATE: R M~iy 1979 (DAT 1IS8) NOMPACI ATURE: '-UPPER LEVEl , 2 OWER I EVEL

*ANALOG CHANNEL RAW DATA (AVERAGE VSC);

No.01 No.0 " No7-2 N.,13 No.14 No1.05 No."' N-."? No.08 No.0
V.,I TRtIA T FMPSTRI)C. I TRMP. STR((C.2 SPAW PO0INTI DE W PO.I NT W I ND SPEPD, WIND ([PEED? EtAR.PRES.? SOY RAD. WIEDR

6.205 0.0 01 a0pit 4.4883 4.59Fi 8 .890 8. 095 4.6 1? 5.14?7.7

No20 No11 No1 N o1 No-14 No.15 MN-16 No.17
P1OLK N.1 pT TEMP AC E RESOIFNCV AC VOLTAGE MANUA FL At, IERO REE. SPARE A SPARE D V[TLT.RCE.P

4.?_it 3.1346 2 .55 ITO0 t ITO l 0.0 01 [D.90a1 6.205

oDILITAL CHANNEL RAW DATA (AVEHAGEI: ESTARFALNE DATA, FIELD CALIBRATION ANT WIND) SPEED ESCARPMENT CORRECT 108%:

No.1 No?(PRINT NEAR UPWIND L AND PFIA GP?'ECAL ATIFCAL 60(2) WSE
AIR TERP.1 AIR TEMP.? HEIG8T/LENGTH PATH(Meterl (Vo lI (V.t1st Tactte) (CcE, ICcef.)

1411t 12846? 1 (21 12R619 0.1'1 135 -0.949 .050 p.S TT .9 0 .99

oST).TEM HOO(OEKT EPING PARAMETERS TRANSI AT- INTO ENGINEERING UNITS:

MANUAL PEA, ERROR COUNT DATA RIASP VOI.T.REP D.0)0 VOLT.REE.DF1V ZERO REE .DE.V AC VOI. PUS AC FRPLUSX AC VOLTATGE AC FPEQLUENCY
I~o~) (oc Is Nosas At(Nn.05V) BINo. 005CV)(N l,.002V) INo.) (NoIHzt IVACt H

(ND0 C 0 0 0 0 11, .5

oO(:SERVED MICEOMETEOROLOIGTCA PARAMETERS (INCI ODING TAG: ABOVE CAlI. AND) ESIIRPME-NT CORRECTTONS) CRANSLATED ONTO ENGINEERING JAIlS:

AIR IIMP.I WIND SPEEDI DEW PO[NTI TEF.SIRUC.I WIND DIR. BAR.PRES3.I SRY RAG, BOLE WT EPYP MEAN AIR TEMP
(Clos ~ orscI(C elsion (Re1.oM-2/3t (Deq Tre IMllo r) (Want/c? Clsot (Rbo

12.1146 27.7 6.9 D DA TA 317.7 (TO.R -7.46 02 1C.867 2961.0(114

AIR TEMP.?' WIND SPEED? DEW P11INT? TEMP .STRC. TIDE TABLE IAR.FRES,2

(L"is [Otrsc (Cel s lKel.oM-?/3( (ee SI Mloor
12.86? (5.01 6.66 NO DA TA -0. 3 1111.7

* rll() ATED MICR(OMETEOROLOUICAL ('ARAMETERS:

REICHT, 71 POT.TEMP.( VIR.TEMP1.I V.FTT.TERP,( ARS.HUMID.I RLUMDI DEEC.HUMID.I VAP.PRES.I S.VAPFRES.1 REF.INDES I

(Meter) I~estuol I eloo (Cels,,, (Kq /e3) (Percnt (Eg/qM ) l~r (Mollob-r) Rl~MT
8 3 13.2 3 89 14.16 7 .297E-03 65.27 5.95917-113 9.63 1 14.756, NO DATIA

HrIGH1, /? FDT.TFMP.2 VIR IMP.? V.POT.TEMP.? ABS.HUM1D.2 REL.HIIMID.2 SPEG.HIJMID,? TAP.PRES.? S.VAP.PEIES-' RE:.INDES 2/

(MeterF (C6Fcs tCel,1 ) (Ce-s% (Eq /eit (Percet (Eq/K
8
) (MilloborI (M Ilour tKel.xM-p/3)

9.3 1.95 13.1 14.0(0 7. T-T 6S9 S.09F-03 9. 705 14.798, NO TATA

oCOINTINUED) BELOW

PRINT DATE: 11 JUN 1980
RON NUMBER: ?900O1430 MARINE SURFACE LAVER DATA S AMPlI NG RATE (ALL CHANNFILSI: 6/Mon
FTA RT TIME: 14:31 0 PSI NR L MIC ROMETETROL OOT DATA AVERAG ING PEFRIOD: 3S Moo

SATDATE: S) Mon 1979 (DAT (790 TAN NICTIAS 1q AND, CAt NOMER)) ATURE IPPER LFEEL, 2=1 OWEN I VVEL

oPROFILE CAL CU) ATIORS BASED ON ABOVE OBSERVED AND CAOCULATED VAt VED IF-t(SINGER,19731

PLUD PARAMETEW4') PROPILE SLOPES
STABI( ITY (00 OWN) SCALING PARAMETERD PARTIAL DEPIT VE IoNRWT HIG)

C-RADRILHARD)ON NLRPCrR MOMENTOA FIVO FRICTION ViLOC111 GENERA) FORM:DN/DZ- GENERA EORM: 'N'VLOPE-

005 AT GMH -(RO E III IzlE 01 (02 )/ 21 T-N2(

GEOMETRIC MEAN NEOGHT H(OMIDITT F l10 OCAL ING SPECAHUND. N-WIND UPPED (8/sec N-WIN SEED tM/sc'ct
(Meter GMH=(71721I/? (Eq/se - ? (Eq'q 2EIGHIMt e) Z=RCIIGHTP (M( Ve.Ao

12.941AE-V5 -5.977E-131 DWD7= 2.29E-1 PS I'q IT
(JO SLOPE- 3.4RCTI01

7L AT rMM LOOT.HEAT Ft OXV
10117 OWatts/m2 SCALING POT. TEMP. N--SPEC.NUMIDT (Eq/Kg) N-SPEC.HUMIDITTY (Eq"Eg):'.0)0) 020 (e 'no) 7-HEIGHT (Meters) 0'HEIGHT tM) Vert A.-s

Z/L AT1I METERS .'D7-?DDN/DZ- -0.822 -IA PSI-PSI?

0 . 006 [NHEAT Ft O(X ',R CLOPE- -9,04f 03

Z/LTIAT 71 -7.R7E TI ROOSHNEST LEPGTH N=POT.TEMP.(Eeon N-PDT.TEMP.(Kelo(-lli
0. t) ( Metrs) ?'HI-IGAT (Meters) Z'HETGIT (MO or us

SET AND1 SOLAR NEAT FLUX 3.637E-03 SET/Di7 8.2511-03 oPSI?~q
Z/L MT 72 (ats/c?) FOR SLOPE' 9.70) 00
0. 005 *7.46E 0?

DRAG COPE A T METERS N:HETEME.STROC.tKM-2/3)
MONIN-OB((E(IOV ( FROTH TOTA( HEAT BUDGET IC L((0 * A,:"s"e"eo 7=HIIHT (Mt ,ettAt-
(Metvrs() ((Jo l/n?) .10 PST=NOR
i.?57E 03 -6.ORE Il CT? ILIOPPR r (N ' ATA

P811 AT Z1= -1 .049098 BOWEN RATIO
P51 AT 7Z' a0.24616 tn. u.itI.
P8002 AT Z 1: -10 o663 49 -0.378
PST1O AT1 2 0 -03.12065

HGENERAL COSTANTS: MISCELLANEOUS

'JON EARMAN GRAVITATION PROFIEF PROF" BU. K22R BL
CONSTANT" ACCELE RATION TUR PRANDTL TOR.SCHMITT SEN NEAT MOISTUORE AIR DENSITY
(No -,ott (M/-.o? NMBEFIR NUjMBER TNANSFCOEE. T RANSE.COFF. I~/3
0.14 9.7959, 0,74 0.74 T.9?EF-03 1.3 ?F-03 125 3

* TENERI. NOTOI;: AIR SPECIFICHEAT
MooAc Tooato - o1dc Frca~rnn oP Profol. Slope oeM/or PartI.1orntoe (l~calE Eel.1K

Eot lo t ! eecttB lstoto: 
2.41.'9E 02

DM1 RH?'. 0/- IEll-A Eq/Eq. WATER LAT.HEAT OAF.
(ITo"o.)./Rq)
S.9114E 05

*CONTrINmUED0 ON RIOxT PRURF 398



RUN NUMBER: 7905081430 MARINE SURFAGE LAYER PRINT DATE: 11 JUN 190U
STAR1 lIME: 14:31: 0 PYT RL MICRUMETEIEROLOGY DATA SAMPLING RATE (ALL IHANNItS): (0M)

TTARI DATE: 6 May 1979 (DAY I28) SAN NICOLAS ISLAND, CAL DATA AVERAGING PERIOD: 30 Mn

ESTIMATED MICROME1EIORLGICAL PARAMETERS AT TEN METERS,

AIR TEMP. WIND SPEED DEW POINT TEMP.STRUC, PARSPRES. BULK WT TEMP AIR-WT TEMP POT-WI TFMP VIR-WI TFMP V.OT-W TEMP
(cols 'uq LMe I/ c ICqpl i-) (Ko I. .M-2/3) (Mzlllbar) (Cetslust (K e Ivin) (Kelv-n) (K.1 ,, ) "KI v n

12.860 15.26 6.64 NO DATA I109.98 13.867 -I.l07 -0.909 0.040 013

HEIGHT POT.TEMP. VRTEMP. UPOTTEMP. ASS HUMID. REL,HUNID, SPFC*HUMID. VAP.PRES. S.VAP.PRES- REF.INDEX
(Motors) (CelsiusI) (Celsus) (Celsius (K3 P ) (MlPib(s)1116.r (Millibars)( 1I.0-2/3)

10.0 12.958 13.907 14.005 7.379E-03 65,88 6.020E-03 9.740 14.784 NO DAA

SBtilK AERODYNAMIC CALUt ATIONS BASED ON ABOVE ESTIMATED VALUES AT TEN METERS (FRIEHE ET AL,19781:

INFERRED FLUX PARAMFTFRS INFERRED INFERRED REAN VERTICAL
STABILITY ( -UP,-IDOWN) SCALING PARAMETERS VELOCITY COVARIANCE MISCELLANEOUS

GRA!DRICHARDSON NUMBER MOMENTUM FLUX FRICTION VELOCITY WITH LONG. VFLOCITY AIR DENSITY
I+ .Dable,-2UnstabteI INn/e) (Heters/sec) (Meter2/se2) (Kq/3)
-.009 AT GMH -4.67E-1 b.175E-VI -3.RI3E-01 1.2257

GEOMETRIC MEAN HEIGHT HUMIDITY FIUX SCALING SPkC.HUMID. WITH AbS. HUMIDITY AIR SPFCIFIC HEAT

(MotRr) GMH=(ZI*12)I/2 (Kg/sec M21 (Kq/Kq) (Me r Kg /sec v) (ITcal./q Eel )
12,99 9,17E-05 -I.21 F04 9.17FE-05 2,41301E 02

Z/L AT GMH LAT.HFAT FLUX SCALING POTTEMP. WITH POT'TEMPERATURE WATER LATHEAT VAP.
-0.011 (Watts/M2) (Kelvin) (Meler Kel./ec) (ITcaL./Kq)

2.27E 02 -?.391E1-02 1.477E-02 59004E 05
l/L AT 10 METERS

-0. 09 SINHEAT FLUX ROUGHNESS LENGTH VAP.PRES.AT UT LEVEL
(Wattslu2) Metes) l hbr)

MONIN-OBUKHOV LENGTH I.93F of 9,587E-04 15.807
(Meters)

-1.1641 03 SKY AND SOLAR HEAT FLUX DRAG COFFAT 10 METERS ABS.HUMID.AT WI LEVEL
(U .Its/.2) ( t menslonle-s) (Kg/M3)
-7.46E 02 .637E-3 1.193E02

TOTAL HEAT BUDGET FIlIX EAR.PRES.AT WT LEVEL
(WSKIS/n2) (Mhlliba)

-5.01E 02 111.18

BOWEN RATIO
(no unly)

0.081

" MEASUREMENT ERROR ANALYSIS OF PARAMETERS LISTED IN PERCENT MEAN ERROR AS COMPUTED FROM CONSTITUENT MEASUREMENT ACCURACIES.
TOP ROW ARE PROFILE ERROR VALUES AND BOTTOM ROW ARE BUlK AERODYNAMIC ERROR VALUES. ALL VALUES ARE APPROXIMATE AND ARE -.o-':

GRAD.RICH Z/L MOMENTUM LAT.HEAT SEN.HEAT SKY AD. TOTAL HEAT BOWEN FRICTION SCL.SPEC SCL.POT. ROUGH. DRAG
NOAT GMH AY tIN FLUX Ft.LJX FLUX FLUX FIUX RATIO VFLOCITY HUMIDITY 1EMP. LENGTH LOEF.

54% 57X 50% I B% 39% 5% 26% 166% 25% 103% 14% 45% 50%

165 185Z 46% 37% I131 5% 5Z El I P3Z VOl 1361 43% 405

" CONTINUED BELOW

RUN NUMBER: 7905081430 MARINE SURFACE LAYER PRINT DATE: 11 JUN 1981
START TIME: 14i31 I PST NRL MICROMETEOROLOGY DATA SAMPLING RATE (ALL CHANNEl SI: 6/Men
START DATE, 8 MAy 1979 (DAY 1281 SAN NICOLAS ISLAND, CAL DATA AVERAGING PERIOD: 30 Mn

" COMPOSITE PROFILE AND BULK AERODYNAMIC DERIVED PARAMETER VALUE WEIGHTED AS A FUNCTION OF THE ABOVE RESPECTIVE MEASUREMENT ERRORS

WITH THE LOWER LIMIT OF THE CORRESPONDING MEASUREMENT UNCERTAINTY INDICATED IN I 1:

FLUX PARAMETERS
STABILITY (-+UP,-.DOWN SCALING PARAMETERS

GRAO.DICHARDSON MANAR MOMENTUM FLUX FRICTION VELOCITY
(ISvvDbe,-vUns,bI*) (N/2) (Meters/sec
0.002 10.021 AT GMH -1.02E 00 (b.OF-02 8.739E-01 [6,OF-O2)

GEOHETRIC MEAN HEIGHT HUMIDITY FLUX SCALING SPFC,HUITD.
(Meter) GMHI(z.Iz2)11?/ (PQ/Ret e2) (/Kg)
12,99 E.011-45 .OE-961 -9b86fE-05 I.0SE-05]

/Ll AT INN LAT'HEAT FLUX SCALING POT.TEMP,
0.003 (0.02) (W tts/.2) (Kelvin)

2.23E 02 (2,0E+01] 4.798E-02 12.0E-X2J
Z/L AT 10 METERS
0.002 10.021 SEN.HFAT FlUX ROUGHNESS LENGTH

IWats/2) (Meters)
MONIN-OBUKHOV LENGTH -5.4E 01 I.0E001 2,270E03 16.SE-051
(Me Tors)

4.329E 03 SKY AND SOLAR HfAT FLUX DRAG COF.AT 10 METERS
(Wattl/N2) (Meter I

-7.461 02 12,0E0l 3 I6lf [ (4,E-041

TOTAL HEAT PvIDGET FLUX

-5.31 02 13.0I011

BOWEN RATIO
Inn Units)

-0,137 10,081

* DIFFERENCE BETWEEN THE PROFILE AND BULK AERODYNAMIC DERIVED PARAMETER VALUES AS COMPUTED VIA THE STANDARD DEVIATION FROM EITHER THi
ABOVE WEIGHTED COMPOSITE VALIIE OR MEASUREMENT UNCERTAINTY VALUE (WHICH EVER ABSOIUTE VALIIE IS I ARGFRI. ALL VALUES ARE
LISTED IN PERCENT DIFFF8ENTF AND ARE "or-":

GRAD RICH, Z/L MOMENTUM LAT HEAT REN.HEAT SKY MAD. TOTAL HEAT BOWEN FRICTION SCL.SPEC SCL.POT. ROUGH. DRAG
NO.AT GMM AT ION FLUX FLUX FLUX FlUX FLUX RATIO VFLOEITY HUMIDITY TEMP. LENGTH (n(F.

392 402 562 5% 102 0I 121 1681 311 322 1061 59% 641

* ENDOF DATA Now 399



MARINE SURFE LAYER MICRIIMLTEOROLOGILAL EXPERIMENT

NAVAL RLIARL .E'UATORPy

AIMaSPHEIC PHYSIC BRANCHI

MARINE AIMUSPHEFRIC RESEARCH STATION
SAN N I(COLAS ISL-AND, CAL IFORNIA
. MI..FRCUMEIlUROLLTLICAL DATA**ts-

NUNto:MES :4X.L4PLPRINTSDA TE: It JUN 1960
010 IE 1, 1.0 PT1 DA TA SAMPLING R ATE (ALL EHANNELSE: 6/Mon
IYI

1  

(C , ,I<3 .2, PSI DATA AVERAGING PERIOD:. 35 Mi.t
.40 ARI : VAT M.0 ,4Y (DAY (4:NOMENCLATURE : I-UPPER LEVEL, 2-LOWER L.EVEL

0,,'Ut, OUSi'NY, I 600 D044 AVLRAIk (4(0

Noto No0 N IM-10 N.4 N-.15 No.06 No.07 NoOR NO.59Aa I .~ I: I I , IP TRL. DIRW ODlii D WE POINT? W INDI SPEPSI RIND SPEED BARPRESO SKY RADl. WIN DIR
L.L 4.1 1,IL 4. 577 4,670 8.786 .05 4.6.6 4.6.6 5.053

.'11It ii( o13 M-.I mo.15 N..16 N0.17
(4, o tt 4 11 1~ At '.:. T0;l MA4(151 (LAG PERIL REF. SPARE TA SPARE B VOLT .REE .1

a1 07~ LI 0A DI0 0.11 .01 0.0 1 6.20 5

V.: I I tio A t ROA-LHW VAT-' I A'AIR A(I ES'( AIFMFNT DAiA, FIELS CALIBIRATION AND WIND SPEED ESCARPMENT CORRECTIONS:

(401 . '(('WND IA (('WNYlAD SlEAI LP2FCAL WTO((CAL WOIEL W'S2EC
.00 fi: :W lit O IL,II/IFNCTH PSINIMete, sI (XoItsl ("o1t%) (VoLS .Cel l ,CoePY.

l Ill I (( 14.'?IIU 1,4400 0 48 H2 lO -0.050 .00 0.992 0.952

SY',; ILX HIIU k IINI, PAR(44 Il'iS IRANt NTiSD INTO ENGINVUEING UNITS:

NU01, lot 166(:5 4( .. I YPFDY VOTI kF.SEV ZERO RI! .!4EV AC VILT.IUX AlC FRER.FLUX AC VOLTAGE AC FREQUENCT
(No.cI(I SosIoo,( I~sl~o ANo.OUI e. 1.05k(01 (No.) 062V)1 (No. ISV: ) II (VAC (H,)

HJ44300 1. 59.78

IJ,.S:tRLD NiLNkIIT, 1100.OGinCA ('ABAtElENS I INCUDING THE 5)4(4(4 CS:.. AND ESCARPME'NT CORRECTIONS) TRANSLATED INTO ENGINEERING UNITS:

W1, 1~Y. (5 41 III 0W '0(5I1 r I I.1.11u1. I WINS (00. IAN.PRE.I SOT BAD.) BULR WTIFTMP REAN AIR TEMP
=G~ I, m :Mt_21. I;soI (NI.7A (Deq Iroe. (Millo I (WaN t /n2 (C.lsos--) lon
NO10 6./ 70 AUOATS 716.01 10068.69 -6.53E 02 13.675 265. 9&6

AI1R T111.2 W1111 S194(2 DLV ('1091 TFM(',STRUC.2 TIDERTABLE BNR.PREO.2

Los ', IYotoI/t.I(LNC~s (Ke) I0-2/3" (Mete MOE) (NolbbarI
(28'! 494.7 NO DA -11.24 Joe,9

*I:AlCIL AILS) MOGXIMElT IAOLGLICSL P'ARAMETERS:

HALGUF, 2 1 PUT.Trts'.I VTR. TFMP.I V.(U ' "IT.TEPI 5E45.MUMID.( REL..MID.( SPEC.HUMID.I VAPPRES.) S.VAP.PRES.I REP.INDEX.I
Wot'.) (rsol (Clis Clis Kg/nT) (P.rcet I I /g/Rqt (Mil1Ybar (At~liar (Kel.xM"2/3)

111. 35 J2.F1387 4.,5 7.568f103 67.8a 6.IRVEI 9.967 14.713 NO DATA

HII, /1'2 'UTIOP11 2E 109.0409.2 V.POT>T( AP.2! Ati. HUMo.? SEL."UNOD.? SPEC.HUMID.2 VAP.PRES.? S OVAP.(PRED.2 REF.INOEX 2

:M.tsI 'Cols"os Ce~lsoI (CrosouI (Eq/n?) (Per- t 1kg/kg) (Mo1ob.r, (Mliar I Kl.z.M-2/31
9:': 2.59 3(97 (39(4 767E1 4071 6.5R-03 10.124 14.735 HO DAT

NCI~tOINUED Bfl 110

PRINT DATE: I I JUN 19680
NUIN NUrY(IR/9X0O1500 MA RINE OIIRESEF. LATER DA TA TAMP).INMG RATE (ALL CHANNEL~i h/Moo
.GIANT TIMY: 05-: 1!20 1 'T RL MOCROMETEOROLOGT DATA AVERAG ING PER IOD: 30 Mtn

S TART DATE; 8 Mey 1/2 9 (DAYT (7:41 DAN NICOTLAS ISLANI), CAL NOME N 1l1ATIURE: I -UPPER LEVEL, 2=LOWER LEVEL

NPEROFILE LAfCU! STOONO BATED ON ABOUC OBSERVED ANT CAI CULATED VAT UES IB-USINGER,19731:

FLUPARAMETFRS PROFILE SLOPES

!TANS]l ITT PNU,- DOWN) SCALING PARAMETERS PARTIAL DERIVATIVES IY-INCR ,WITH HEIGHT)

I.1A1.RIE(INRSTN NIIMFI MOM! N TOM FLUX FRICTION VELOCITY GENERAL EORM:D N/DZ; GENERAL FORM;'N'SLOPE-

0.007 1 CON -I.HUE I I070E 00 t21/2I INI-2

5IIIYETBIC WFAN 14(04(49 NtIMIllt FL(GO 'SCALING 'PFYCHURD. NIDSPEED IN/sec) N-WIND SPEED (N/sec)
Mt.e) GMfi(214211/2 (Kg/e z? (k/q HEIGHT (MeternI ZNHEIGHT (MI VetrlA.on

12.".99 7./EYo'SRT-T WO/DZ ?.SE-01 P SI-Poll
WS SLOPE= 3.74E-0I

//L AT CON LAT HEAT ('L1lT
a .01 (Watts/n?1. SCALING PO.T. TEMP. N8F9EC.HUMIDITT 1kg/kg) NOFPEC.HUMIDITT IlKg/OgI

I.91E 02) (Keluott) 7-HEIG1HT letr) ZHEIIT (M) VerY Soon

2/1 AT IT MfIt WS 6. 152E- 02 DTSH/D7- -8.92F-06 P 1 P812
0. 007 10 NHE1ATF ElX S( H SLOPE- -9.16E 63

//L_ AT 21 -VIS1E 00 ROUGHNESS LENGTH N:POT.TEMP.1.ONI) N:POT.TEMP.Ikelvxnl
T0l Is T~trn) 7-HEIGHT (Metern) Z HEIGHT (M) V*rt.Aoon

SKY N SNOTLA HEAT FLUX 3.H25E-13 KIPT/RD7 9.30E-I3 PSI-PSI?
7//L ST 72 Watt/2 PTk SLOPE- R.79E RN
0(4,007 6.5 3E 0 2

DRAG, COE. l IS 1 FMTERS N:LnTEMP.STRUCIKxM-2/3)
NIININ SIIIT 119514 00111) HENT BUIDGE FLUX tI:nsolZa 7HEIGHT (M) Vert.Azon

(Mtrs ~ ut/oI4.476)A (3 P SI-NONE
I. 6%4E 03 -5.44F n2 CT? SLTPENR,1 DATA

PT; AT 21.'- -0.063711 BLIWfI RATIO

('SI AT I2 -0.0109? (n~t oIt,

P'1? AtI I1 -0.8:5421 -0.427
PS'I1; ATI 7?= -. 0 4:927

" GINEMAL LUNSI5ANIS: MISCELLANEOUS

lION RARMAN GRAVIIIIN PiNll" C' PROFII E BUI K OULk
CON IANT AC71E1I1RATIION TUR.PRANDTL T146.TSI'HMTDTO S IN HINT MotIURE AIR DENSITY
(M.O~S 1/s 4 NME NuME TRAHTE.019EF. IRANSF.OEE . (Rg/n3)
0,4 9.79 1.74 0.74 I1.7E-R lZEE 1 2p-3.2252

L I NE RAE NOtI, :: AIR SPECIFIC HOST
A.t, f-v ta ....N "4 ne rnaoe t oF Pt v~l, Sloipe and/or Partial Drivative. (ITraI./kg Rot.)
ctooo -n -1N bo y ote .ttinN NP: 2.4I SHE 02

SAL SH2 - .081 3 EKg. WAGER LATH"EAT YAP.

* CONTINUED OH NEXT PAGE 400



RUNX NUMBER: 79UTUW0p~ISO MARINE SURFACE LATER PRINT DATE: It JUN I9R40
'HTART TINE: IT: 1:20 LI NR L MICROMETEOROLOGY DATA ZAMPLING RATE (ALL CI(ANNEISL: 6/Mmn
STAR T DAT E: P May 1979, (DAY ITAL SAN NICOLAS ISLAND, CAL DATA AVERAGING PERIOD: JR Pin

EST31IMATED MTI:RUMPIF'JRI)LTOICAL PARAMETEMS AT TEN METERS:

AIR TEMP. WIND SPEED SEW POINT TEMY.STRUC. RIAR.PRE. BULK WE TEMP AIR-LIT TEMP PUT-Wi TEMP VIP-WI TEMP V.POT-WY TEMP

(Celsius) "Iete"/secl (IT TunI IKe 'x M-21TI C MIloIbar (CeGo I Iun (K e Ian I (KI elin I ( I la
12.808 15.17 7.IM NO DATA 1009.69 1 3.8 75 -1.067 -0.,969 1,020 0OLiN

HIGIHT PUT.TEMP. VIR.TEMIP. V.POTTEMP. ARS.HUMID. RE LNHUMID. SPEC.HUMID. VAP IPRE 1.. SYWEPR1ES. REF-LOSES
(Me.I tr) LCelsuu (Celniunl (Celsius) IIXg/m31 (Per cent) (Kg/Kg) MNi Ilib ar" IMu11brn IKi.u.M-2/J)
11.no 1 1.6732.996 13JRV5 3.993 765E-1 68.60 6.249E3 1 0.1.7 14.73 . NO0 DATIA

* RtiSK AERODYNAMIC CAL CIII ATIONS R4ATED ON ABOVE ESTIMATED VAtLES AT TEN METERS LERIEHE ET AL,197A1:

INREFERRED El US PARAMETERS INFERRED INFERRED MEAN VERTICAL

STABILITY I. UP,-tDOWNI SCALING PARAMETERS VELOCITYCOVARIANCE MISCELLANEOUS..

T'RAD.RICHARDSON NUMBER MOMENTUM FLUX FRICTION VELOCITT WITH LONG. VELOCITY AR DENSITT
(m'StD~,-Uut ~(e Lt/n?) (Mters/neC) 3 Ier2/'.c2) (Kg/e3)

005 AT QM -4.60E-SI 6.I2RE-OI -J.756E-01 1 .2256

GLEOFtETC MEAN HE IGHT HUMIDIITY FLUS SCALING SPEC.HURTS. WITH ABS. HUMIDITY AIR SPECIFIC HEAT
4heter) UMN-)ZIuZ2II/ 2 LKg/nec n.2 10KOIv (Me ter Mg/nec *3) 1II1tc.1./ Kg KEel,)
12.99 8.57E-SS -1.141F-04 8 .5UE-05 21.413',E 02

O/L. AT DM9- LAT ,HEATI FLUX SCALING POT.TEMP. WITH POT.TEMPERATURE WATER LATHFEAT VAP.

-0A? IWatt./nOI tRRIviRI (Met er Ke-/nsec (Il/Og1(9
2.12EF 02 -2,53JE- 02 1,5 52E-02 5.90 07E 05

Z/L AT I0 METERS
-0. 009 T.FN. HEAT Ft US ROUGHNESS LENGTH VAPPRES.AT WT LEVEL

(Wts/tt2) (Met"r) (Mull ibar
MONIN-OBUKHOV LENGTH I 92?E II 9.361E-04 1 50S14
(Met .11)
-To582E 13 SOT AND SOLAR HE AT FLUX DRAG COPE AT 10 METERS ABS.R UM]IS.AT WE LEVEL

I Wet tns/em2) (D i .insi -1e-) (K Q/ nJ)
-b.JE 0 2 1,631E-03 1.194E-02

TOTAL HEAT RUSSET ELlIS BAR.PRES ,AT WT EVIEL

-4.23E 02 10114.9

BOIWEN RAT LI
it, utits)

MEASUREALNI ERROR A-'ALS(S1 OF PARAMETERS LISTED IN PERCENT MEAN ERROR AS COMPUTED FROM CONSTITUENT MEASUREMENT ACCURACIES.
TO 0, ARE PROFITLE P00110 VALUER AND FOTITOM ROW ARE BRKL AERODTNAMIC ERROR VALUED. ALL VALUES ARE APPROXIMATE AND ARE ,r

GRAD.RICH. OIL MOME7NtUM LAT.HYAT GEN.HEAT SKT 040. TOTAL HEAT RBTWEN FRICTION SCL.SPEC SCG.POT. ROUGH. DRMG
MO AT URNI At IOM FLUX EGOS EGOS FLUX FLUX RATIO VELOCITY HUMIDITY TEMP. LENGT.H LOEF.

56Z 60% 50% 129Z 39% 5X 27% 168% 26% 103% 13% 46% 52%

(02% 1912% 46% 37x 110% 5% to% 147% 23% 60% 133% 43X 40%

*CONTINUED BELOW

R UN NUMBE R: 790501551 MARINE SURFACE LAYER PRINT DATE : 1I JUN IPSO
START ITME: "i: 1:21 PO 0GIRREERLGTDA AMPLING RAIL (ALL CHANNELS): 6/Run
I-TART DATE: 8 May 1979 (SAY I2M1 SAN NICOLAS ISLAND1, CAL DA TA AVERAGING PERIOD : 30 Min

*COMPOSITE PROFI) F AND Bill W AFA(TSTNARIC DERIVED PARAMETER VALUE WEIGHTED AS A FUNCTION OF THE ABOVE RESPECTIVE MEASUREMENT ERRORS
WITH THE LOWER LIMIT OF TILE CORRESPONDING MEASUREMENT UNCERTAINTY INDICATED IN I 1:

FLUX PARAMETERS
STABt)LITS 4u=UP,--DOJWN I SCALING PARAMETERS

GRAD.ROCRARSON NUMBER MOMENTUM FLUX FRICTION VELOCITY

It.03 10;2 AT. 1M -lE-I (AE-P S".~' .26 6F-01 16I-02(

(LEOLFIRIC AEAN HEIGHTI HUMIDITT FIUS SCALING SPECRHUMID.
(Meter) CRH(ZIuZ2)I/2 TK/e (PI IRS/Kg)
12.99 R.AREF-I 05 RO.1E-I6l -9.37 L-t5 13.0IF-O5)

Z/L AT URN GATHEA1T FLUX SCALING FOT.TEMP.
0.I U 19,TO021 (W.,tts/c) (K."'"n

7/L AT (5i METERS 0702[.101 5.9F0 E.O01

0. 003 1 0,2 Sf N'HEST FLUX ROUGHNESS LENGTH

MONIN-OIKUHOV LENGTH -5.5lE 0I T,3.IE-00I 2,141E-03 16.OE-ISI
(Meters)
3.IRSE 0.3 SKT ANDRSOLAR MEAT FLUX DRAG COFFAT 10 METERS

(W.nt/_, (Meters)
-6.5JE 8 2 12,oE+RII 2.863 e-b-n 14.OE-141

ITTAL NEAT BUDGSET FLUX
(Eli t H/n? I
-OST 0.5 2 IinDI

ROWER RATIO

-0. 1'50 10DM)8

*DIFFERE RE -TWEEN THE PROFILE AND BULK AERODYNAM IC DERAIVED ' ARAMET ER VAL.UFS AS COMPUTED VIA THE STANDARD DEVIATION FROM EITHER THME
ARGUE WE IGHTED CONpGosiT VA) '(F OR ME AS((RYIME NT ((NCFRTIAITTY VAL UE (WHI CH EVER ABSOLUTE VA.LUE I S LARGFRI . ALL VAL UES ARAE
LISTED IN PERCENT DIFFERENCE AND ARE Sr"

URAD.RICH. 2/1 MOMENTUM LAT.HEFAT Ct)N.NEFAT SET RAO. TOTAL HEAT BOWEN FRICTION SCL.SPEC DCL.POT. ROU1GH. DliuG
N O AT URN AT loM PIUS FLUX PLUS FLITS ELUX RATIO VE LOCI TY HURIDITY TEMP. L ENGTH1 LORE .

45%z 46% 52% 6% l01% 0x IS% 172% .16% 30% 104% 58% so%

e END, OF DATA RION 401
LO.-NIflaa ~ anini



MARINE SURFACE LAYER MTCROMETEOROIOGICAL EXPERIMENT

N AVAL.RESEARCH LABORATORY
AtMOSPHERIC PH YS ICS BRANCH

MARINE A TMOSPHERIC R FS EAR CH STATION
SAN NICOLAS ISLAND, CAL IFO0RNIA

. . . M ICROMETEOROLDGICAL DATAN-COIO

RUN NUMBER: 7905081510 PRINT DATE : II JUN 1960
START TIME: 15:31;30 PU DAASMLNG RA TE (ALL CHANNELS): b/Mon
END TIME: (6h: 1 :4 0 Pt DATA A VEKAGINI PER IOD: 30 Mlt:
START DArE: S Ra y 19 7Y (DAT 129) NOMENCLATURE: I UPPER LEVEL, 2zLORF.R LEVEL

*ANALOG CRANNEL MAR DATA (AVERAGE VDC):

No.1 o0 o6 No .0 No-64 No,.15 No.06 N1.07 StiR No.'
VGLT.REE.A TKMP. STRVC.I TE SIRUC.2 DEW POINTI DEW POIT WIN PI RIN SPEE D? BAKENEFS. LY BAS D h IN

6.20 0.001 0.0 4.520 4.606 9.647 Y. 0,2 4.5 97 4 029, 5.13b

No.11 No.1 N. *12 No'.13 N-.14 No .15 No.16I No 17I
SULK RT LIMP AC FREQUE1NCY AC VOi) VASE MANU AL FLAG ZEfRO REF. SP ARE A SPARE 11 Vt -T.REES1

4.7no .3.796 2.548 9 .001 0. 001 0 .0 1 0.001l 6.2 05

" DIGITAL CHANNEL RAW DATA (AVERAGE): ESCARPMENT DATA, FIELD CAi IBRATION AND RIND SPEED ESCARPMENT CORRECTIONSU:

No. I No.? (1PRIND NEAR ULPWIND LAND OPIE-CAL DPEAL WIO:ECAL WIEC WS2KC
AI R TEMP.I3 SIR TEMP.? HEIGH T/L ENGTH" PAYH)R e te , s) (Vol ts) (Vo.) ( Volt s) (Ce'.F.) (Coo- CE.:
1411 I2R.52 1421 127993 0,18 1 117 -01.116 -U.05I 0.0. 0.9 92 0.95V

" SYSTEM ROYSEKEPING PARAMFEES TRANSLATED IN to ENGINEERING UNITS:

MANUAL ELAG ERROR C OONT DA TA BAsK) VOLT .NCE.DFV VIA) T.REE.DYV 2960 REE.DKV AC VOL. LUS AC FRESELiUS A C TILTAGE AC FEEUENCY
LNN.soL LN.seos (os) AL(N,:.).IOV RoL FN.1 .OISV LNo,).002:Jt LNo.)5V) LNo.)IHRL (VAT) (HI)

II ISO 0 I 0 U 115,5 5i9 .R0

- OBSERVES MICROMETEOROLOGICAL. PARAMETERS (INCLUDING TM) ABOVE CAL. AND ESCARPMENT CORRECTIONS) TRANSLATFED INTO ENGINEERING UNITS:

A IR TIMP. RIND SPEESI DEW POINT,1FYEP.STNUC.I WIND I(16. SAR.PRES.I CKY RAD. SULK UT lEMP MEAN AIR TEMP
(Cel lso Mtrse (Clsus (K o-2/3) (DegTre (Mollobar) (Ro/n) (Celsoos (KeIoo

17.832 86.51 NO DATA 319. 1008.75 -5.6E 02 13.856 205.976

AIR TEMP.2 WIND SPEED? DEW POINT? TEMP,.S)RUC.3 TIDC TABLE SAR.PRES.2
(CelIsios) (Meter/s,) (Gels0 0,) LKeIoM-2/3) (Meter MILL (Miibar)
1 2.799 1 6.6 9 6 .67 No D ATA -0.11 1 009. 85

oCALL;ULAlES MICAUMKETESR0LOCICAL PARAMETERS:

MEICHT, 71 POT.TEMP.1 VIR.TEMP.I VPOT.'TEMP.I ABS.HUORID.1 RE1L.HUMID.I SPEC.MUMID.I VAP.PNEO.I S.VOP.PKKS.I KEE.INDEX I
(Mtr) (Celsoos) (CRlsios) )Cels-) LKg/n3) (Perc.ot) (Kg/Kg) (Mollibar) (Millobar) (Rel.oM 2/3)

16 .35 13.012 132 1 4,06 2 7.290E-03 66.17 6.'13 6E-503 9.75 3 1 4.74 0 NO0D ITA

HE IGrHT, Z2 PoT.TEMP.? VIR.'T'Pmp.2 VPOT.TFMP,2 ABSHUM ID,7 REL.HUJMID.2 SPEFC .HUMID.2 VAPPRK". 2 S.VAPPAKS.2 SF.INOEX P
(Meters) C elsoos) (C el1ot' u) ( Cel. us) (Kg/m3T) "Perceot) (Kg 9/ Kg) (Millibar) (MoIIoibor 3 (Kel.o.R-2/3)
9 .21 OTI!.Sq 13.059 T13. 949 7.471K-lA 66.95 6,094E-03 9.859 14,724 NO DATA

oCONTINUED BELOW

PRINT DATE: 1I JON 1961
RU UMBR 90500)1530 MARINE OUREACL LAYER OATSUBR S ) AM PLINMG RATE (ALL CHANNELS): 6/Moo
S TAR T T IME:; 15:3 1 : 30 POST NR L MI CROMKTFOROIOGT LAYA AVERAGING P ERIO0D: 30 Moo
S TART DATE: 8 M~y 1979 (DAY IPA) SAN N ICOLAS IS)LAND, CAL NOtMENCLA TORE: 1..UPKR LEVEL, 2-LGRER LEVEL

0PROFILE CALCUL.ATIONS BASED ON ABOVE OBSERVED AND CALCULATED VALUES (BUSTIRGER, 1P73)L:

PLUSARETS PROFILE SL OPES
UTASOL ITS ).P, -- DOWN) SCALING PARAMETERS PARTIAL DERIVATIVES )o=INCR.WITH HEIGHT)

TRSD.RICHARDTOM NUMBER MOMENTUM ELUX FRICTION VELOCITY CENTRAL EORM:DN/D7;) GENERAL FDRM:RNSLOPE-
)e-Stble,-Utost le) (Nt/mO) I lters/seeL I)NI-N2)I]/ILo(ZI/ZSI I)LoZI-PSI)-1L022-P S I)
0,0 11 AT GMN -1.1 7E 00 9. 789E-II I ZIS.Z21/2l INI-N2I

(,EG0METRIC MEAN HEIGHT HUMIDI TY ELKSX SCALING SPEC.HUMO. N-WIND SPEED (fl/see) N-WIND SPEED )M/oee )
(Mter)w CMM)(ZIoZ2)I/1 (gse;o? (Kg/Kg) 2-HEIGHT (Meters) Z-HEIGHT (M) Vert.Aocs
12.997 6. -S-.672KO DWS/DZ- 2.03E-01 F S 1PUII

RD SLOPEF 4.196-01
71L AT 0MW LA TM ERT FL))S
0.016 (RWots/cI SCSALING POT. TEMP. NOSPKC.HUMIDITS (Kg/Kg) N=SPC.HUIIDITY )Kg/Kg,

i6:E 02 (Keluno 7.HEIGHT (Millers) _ HTGN (M) Vero oo
Z/L AT 10 METERS R77 01E-02 OSH/OZ- -R.92F-06 P SI-PST?
0.0a12 STN.HEAT FHL SM SLOPE- -9.57%E 03

7/6 AT 71 -1.05E 02 ROUGHNESS LENGTH N=POT.TEMP.LKelooo) N=POT,IEMP.KlIeott

0.0? (Rte5 7-HEIGHT Mersl ZmHEIGHT (ML VertAo
SKY AND SOLAR MEAT FLUS 3.054K-I3 DPT/D7= (.37KI PSI-PSI?'

2/L AT Z2 (Watts/n?) PIN SLOPE.. 6.21E 00
0. 011 -5.69K R2

DRAG COE. AT 10 METERS NLnTEMP.STRUC.LKoM-2/3)
MO-S)(RP.OV LENGTH TOTAL HEAT BUDGET FLU (D) . %ittooo.o) 7-HE IGHT (M) Veto Ais

(Meters)I (W.atts /nM) 3.061)-IA PS I-NONE
8.0(79E 02 -5.06E 05 CT? SLDPFEO DATA

":11 AT 7I~ 0. 10661 BORER RATIO
P Ill AT ,9 -. 53T,6 (to0 onits)

ES12 AT Z1 -1..1 4427 1 -01627
PSI? AT 2 1. a72332

- GNERAL CONSTANTS: MI SCELLANEOUS

VON KARMAN GRAVITATION PROEILE PROFI)IEF 501 K SUER
CONSTANT ACCELERATION TUR PRANDYL T URSCHMIDT SEN HEAT MOISTURE AIR DENSITY
(No 0,00*) LM/~cE 2) NUMBE R NIUMBER IRANSE.CTF. INANSE.COKE. (Kg/n?)

R 4 9795'9 0.74 0.74 0.92E-03 I .32E-03 I 251

o F HERA. Roll:.: AIR SPECIFIC HEAT
Accuracy1 Iinitat1ott*,c.@W. for neas,orno of Profile Slope end/or Partoal Derivatioe. tITeal./Kg K.1.)
Ciot uat c~ xctdS eton of:.. 2 .4 1E I2

SHI-ORH- .INI-A Kg/Kg. WATER LATHEAT VAP.
IT Teal. /Kq)
5,9007E 05

oCONTINUED ON NEXT PAGE 402



rw
RUN NUMBER: 7905091530 MARINE SURFACE LAYER PRINT DATE : II JUN 198I0
START TIME: 15:31i30 PST NRAL MICROMETEOROLOGY D ATA SAMPLING RATE (ALL CHANNELS): C/Mi.
S TART DATE. B May 1979 (DAY 128) SAN N ICOLAD ISLAND, GAL DATA AVERAGING PERIOD: 30 M-,

* ESTIMATED MICROMETEORDLOGICAL PARAMETERS AT I-N METERS:

AlIR EP WIND SPEED DES IPOINT TEMP,GTRUG., BAR.PRES. BULK ST.TEMP AIR-ST TEMP POT-ST TEMP VIM-ST (EMP Va PUT-S TEMP
ICelnunL (Mtrnc Cel n MKLvM 3 MIllibar (Celnun (KeLv In (K lI) (Ke In I (ReIn,
I? R0] 16.91 6.80 NO DATA 111.75. 13..G, -1.053 -0.955 0.I05 A (T3

HEIGHT POT.TEMP. VIRTEMP. V.POT.TEMP. ABS.HUMID. RELUMID. PFC.HUMID. VAP-PRES. S.VAP.PRES. REF INVE
(Metars) ICelnsc) (Celsius) (Celsius) (Kg/c]) (Percent)M (K/g MIIb ar s: (M illibr: (KeL1..M-2/3(
10.1 2.9 1 13,861 13.960 7.460E-03 66.86 6.0 087 K?:F-D2 9.845 1 4 .72L DATIA

" BULK AERODYNAMIC CALCULATIONS RAGED ON ABOVE ESTIMATED VALUES AT TEN METERS IFRIEHE ET AL,1978(:

INEERRED PIUS PARAMETERS I NERF INTERRED MEAN DER~t(CAL
STABILITY IVP,-DOWNI SCALING PARAMETERS VELOCITY COVARIANCE MISCELLANEOUS

T.RAD.RICHARDGON NUMBER MOMENTUM PLUG FRICTION VELOCITY WITH LONG. VELOCITY AIR DENSITY
(Sale,-.UnnteNle 1 Nt/.2) (Meter/ec)( )cet?/se-2)(K/)

-0.16 ATGMH -6.12F-I 7.6CS 0496EO 1.-25

GEOMETRIC MEAN HEIGHT HUMIDITY PLUG SCALING DPEC.HGMID, WITH ABS. HUMIDGIT AIR SPLECIFIC HEAT
I(Meter) GMHHIZI*Z7(II2 (RN/nec .2) (Kg/Kg) (Mete R' g/sec cT : ITca IE Rg Ke)I
12.99 9. 95E- 05 -1 151E--N 9.963SE-05 2.41,31E U2

Z/L AT DM4 LATHE1AT PLUG SCALING POT.TEMP. WITH POT.TEMPERATURE SAYER LAT.HEAT VAP.
-0. 009 (W.TINrtI (Rel-ic (Me ter Rdl/sec) (I"cal./g

2.46E .2 -. 3EEhPe-IS I686E-102 5.9G1E.IS
O/L AT 10 METERS
-0.0807 (I[NNEAT FEDS ROUGHNESS LENGTH DAP.PRES AT WT LEVEL

(Wstts/cSI (Me ter; (Mi i a ib
MONIN-ORUKHOS LENGTH 2.09E 1 1.439E-03 15.793

-I.S.3RE 03 SKY AND SOLAR HEAT PLUS DRAG COFF.AT 10 METERS ABS.HUMID.AT WT LEVEL

-S.69 E 12 1.746E-03 T1 92E-02

TOTAL. HEAT RUDDET PF1) BJ AR ERESAT WY LEVEL
(Wts/cP) (Ri Ilibor

-3.02E 02 1)1.95

BEOWEN RATIO
nov un it,)

eMEASUREMENT ERROR ANALYGISVOF PARAMETERSTLISTED IN PERCENT MEANNERROR AS COMPUTED, FROM CONSTITUENT MEASUREME NT ACCURACIES.-
TOP ROW ARE PROPILE ERROR VALUES AND ROTTOM ROW ARE FLU)K AERODYNAMIC ERROR VALUES. ALL VALUJES ARE APPRJRIMATE AND AiE.

DRAD.RICH. Z/L MOMENTUM LAT.HEAT SEN.HEAT SET RAG. TOTAL HEAT BOWEN FRICTION SCI SPEC DCL.PUT. RDOUNH. DRAG

No AT DMA AT 1OM PLUS PLUS PLUS PLUG PEGSX RATIO VELOC I TY HUMIDITY TEMP. LENGTH CUE).

61% 60% 61% 134% 41% 5% 28% 175% 31Z 184% lOS 5(5 b)2

182% 1N2X 467 37% 110% 5% 12% 147% 23% 60% 133% 43Z 40%.

NCONTINUED BELOW

RUN NUMBER: 7905i815310 MARINE SURFACE LAYER PRINT DATE: 11 JUN 1980
START TIRE: 15:31:30 POT RNE ICROMETEOROLOGY DATA ,AMPLING RATE (ALL CHANNELS): 6/Mi))
START DATE: 8 Map 1979 (DAY 128) SAN NEICOLAD ISL AND, CAL DATA AVERAGING PER IOD: 3DO Mi

CCOMP OSITE PROFILE AND RULK AERODYNAMIC DERIVED PARAMETER VALIIE WEIGHTED AS A FUNCTION OF THE ABOVE RESPECTIVE MEASUREMENT ERRORS
WITH THE LOWER LIMIT OF TH C ORRESPONDING MEASUREMENT UNCERTAINTY INDICATED IN1:

PLUS PARAMETERS
DTAR:-IL ITT (.=UP,-OWN( SCALING PARAMETERS

DRAD.RICHARDRON NUMBER MOMENTUM PLUS FRICTION VELOCTIT
I--St~b.b~-ntbe INt/c.2) (Met er ;/nec'
0.007 E10021 AT DM4 _8 .53E-01 16.IE-D2I 8.233F-Dl 16.GE-G21

GE OMELTRIC ME AN HEIGHT HUMIDITY PIGS SCALING SPtC.HGMLD.
(MeaTer ) DMH=(IZ7(I/2 (RN/nec c21 (Kg/HXg)
12.99 9.2RE-55 18.0E-Oh) -9.36

5
;E-0f5 13.I--5

Z/L AT DM4 LATHEAT FLOG SCALING POTTEMP.
0.009 ED12 (Watts/cS) (Kelvin)

2.29E ID T2'.OEHI1L 7 .915F-02 12.DE-121
Z/I AT 10 METERS
0. 087 toD.821 DEN.HEAT FEUD RDUGHNESS LENGTH

(Walt/c2) (Mete"rn)
MONIN-OBUKHOV LENGTH -7, 13r 0I 1 3.orvIol 2 .IRDEF-03 hO 1E-IS)
(Meter, )
I .377E 03 SKY AND SOLAR HEAT FL.UX DRAG CULF.AT 10 METERS

(Wattn/cD( (Metes
-SA6VE 0,2 12.SE-III 1.7? .D ME-TM)

TOTALHEAT BU1DGET FLUX

-35.6NE 0D [3.11FiI01

ROWEN RATIO
Inc units)
-0. 4 T T 1100

DIFFERENCE BETWEEN THF PROFILE AND) RULEK AERODYNAMIC DERIVE D PARAMETER VALUES AG COMPUTED LIA 1HE STANDARD DEVIATION FROM EITHER HE
ABOVE WEIGHTED LUMPOSITE VALUE OR MEASUREMENT UNCERTAINTY SAl O ((IWH ICH ESEFR ABSOILUTE VALU ID L ARGER) AL L VA: UPS ARE
LISTED IN PERCENT SIPEERENCE AND ARE ...... :

DREAD.RICH. Z/E MOME NTUM LAT.HERY RENHEAT SKY RAD. TOTAL HEAT BOSON FRICTION SE) SPEC SCE.PUT RO:I:;Hl. DRAG
NO.AT DMA AT IDM PLUX ELUD FLUD EILUX PLOLX RATIO D)(OC ITIY HUMIDITY TEMP. L ENGTH )GFF

505 52% 33X 20% 90% 0% 30% 1 49% 17% 321% 9;11 37% m'

SRM COT ATA RimE 403



MARINE SURFACE LAYER MICRONEIlEGROLOGICAL EXPERIMENT

NAVAL RF';FAMEH LABORATORY
ATMOSPHERIC PHIS ICS BRANCH

MARINE ATMOSPHERIC RESEARCH STATION
SAN NICOLAS ISLAND, CALIFORNIA

. . . . MICROMETEORO OGICAL DATA 0 * 0 0

R01 N'JNOOLk: 790b081600 FRONT DATE: IT JUN798START81 TI:: II,: 1:50 P.;T DATA SAMPLI NG RATE (ALL CHANNELS): 6/Moin
,,,I I 1It9M : 16:22 U PSI DATA AVERAGING PERIOD:1 30 MonII1AR1 SATE. S Ma.y 1979 (DAY I13) NOMERNCIATURE:i I-UPPER LEVEL, OLGAWER LEVEL

SArOC() CHANNEL RAW DATA (AVERAGE SoD:~

N0 (1II No.01 No.02 N-.01 No.04 No.0 No-16 N-.07 No.08 N,.09V011I.S(F .A TEMP.STVUC.I T E MP.STSUC.2 DEW P 0 IN1 DEW POINT? W IND SPIEFOI WINOD SPECS.? "A"-P RES T SRY RHO. W INDDI5.2b Ut 5 001 0.0011 4 .562 4 .648I 9.483 8.742 4.611 3.244 5.6

N-1 N-.11 1,1.12 No.3 No .14 N. 5 N;,.16 No.1
7

"l WT TkM/ Al FRUNC AC 201 TACE MANUA FLAG ZER REF. SAEA PARE B VLT 1 REF
4.179 1.9 .5 0 0.001 0.001 0 .111 0901 6.2o05

oDIGI TAL ('NNIL RAW DATA (AVERAGE): ESCARPMENT DATA, FIELD CALIBRATION AND WIND SPEED ESCARPMENT CORRECTIONS:

N c.1 Nc".? LJ PWIND NE AR UPWI ND LAND DPIFCAL OPPFCAL ATECAL WSlEf. W52EC
AI[R TEM/.I A IR ILMP.2 HEIGHT/LIENGT H PATHIMeter S) (Voalts) (Volt s) (V olt s) (Coe.) (Coe ff.)
0411 1,'7S/17 1421l 127613 0.199 76 -0.108 -0.050 0 .000 0.9 92 0.9 49

o bn.EN (A1LFV(P!NC PAR;41* TEAS TRANSLATED INTO ENUINFERING UNITS:

MANLIAL FLAGC FRROR COUNT SArA EASE. VOL. RE F. DEV VOjLT. REF ,DIV ZERO REF .0EV AC VIULT.FLUS AC PMES.EL.L0 AC VOLTAGE AC EREQUEINCT

Ucsas ssan) (osas AINo.1).0050) BINo, .005V5) (No. .0020 lNo. ISV) (No. (IN,) (SAC) (o
0 Iso00I 1 155 59*79

oI :1.;kVt:D MICAUMETEOSOL0GICAC PARAMETERS (INCLUDING THE ABOVE CAL . AND ESCARPMENT CORRECTONS) TRANSLATED INTO E NGINEERI NG UNITS.

II ,1. WINS SPELOIT DEW EDIN IT EFMP.S7RUC.1 WIND DIM. BIAR.PRLS.I SIT RHO, BULO A T IlEMP MEAN 818 TEMPFL sil) (ee/e) (Celsoc) )Ce.o.xM-2/3)I LDeq.Tre (MoillIoItarI (W )atnt/2) (Celsbus) (KeI on)
12.79Y9 1. 21 6.93 NO D'A TA 320.7 1 008 .96i -4.52E 02 1 3. 817 2es.9,40a

Al TEMP.? WIND SPFED2 DEW POINT? TEMP.STRUC.? TIDE TABLE BAR.PRES.2
I ei -.'s Ldtr/o.r)(LCe Iso (KEel- x-2/3) (Meter MDLE) (Mollibar)
.2 76, 16.15 7.1" NOIDATIA 0.14 1 010o.0 6

CAI)U LATE SILO II[MIETELLCCAL PARAMETERS:

t,.16IT, 21 PDT.TFMP.I VIR.IEFMF.I V.POT.TEMP.I ABS.SUMID.I REL.H(I. SPEC.HIILMID.1 VAP.PRE'S.I S.VAP.PRES.1 REFI!NOEX I
/o~s eso) (Celso"s (Celn%', (Cq/n30 I erel (,P7..r Xq/C

4 
g 711o!ar, (Millibar) )RC.o.ym-2/S,

193 197 , 13.8 6 1 4.046 7 .521E53 ,:7.47 6 .141E103 9.925 1 4.71 NO DATA

HL(I ,:l, / V.UTIEMP,?1 . Vl IMIP,2 V.PO1T)MF.2 AS.HUMID.2 MLUI.2 SPEC.HUN1O.2 VAP.PMES.? S.TRP.FRES.D RE:.INDELO 2
(hees (Celsoc s) (Celsoc ) (Cesu) (q/n3) (Pe.cen) IKq/Cq uloa) (Mollo" a r) II(Ee , I oxm-/3)

B251 1.39 E.99 7AT3 68.29 6.211E1 10133 141690 NO DT

*CGNItItLk BEtp1

PRINT DATE: It JUN 1980
ERoN NUMBIER: 790516050 MARINE T.UMEACE. LATER DATA SAMPLING RATE (ALL CHANNELS): 6/Mon
9,TAV IlIME: 15:M1:50,P (DST 9 NIL MICR0METFORILOGVY DATA AVERAGING PERTOD; 30, Mon

IRILAE: S Ma 97 1 19) SAR NICOLIAS ISlAND, CAL NUMLENPLATURE: 1'UPPFR LEVEL, O=LOWER L EVEL

oPROFILL (281CL.L.ATIONS BASFD ON ABOVE OBSERVOD AND CALCULATED VA) ULS (BUSINGER,1973):

FLUX PARAME TETS PROFILE SLOPES

-TAO)) ITT )U P,-DOWNI SCAL -INGPARAMETERS_ -PARTIALDERIVATIVE.S (-INCRAWITHMEIGHTLI .VAS.P IIHARDSON 81(98CMR MOMFNTUM FLUX FRICTION VELOCITY GENERAL FORM:DN/DZh GENERAL FORM:'N SLOPE'
)o S, bt ln,-El n st~Nn (RI/I (

M
eters/-)n ILNI-N2)I/ILo(7L/1210 [(LOZI-PSD)()CZZ-PSIII/

0 .0 09 Al C MH -1.54F)DO I.I20E IX Z )1121 I NI-N21

((OnE ILI MEAN HEIGHT HUM151TY FLSX SCALING SPEC.HUMS). N-WIND SEED (9/scc) 8=0190 SPEED 'M/oe
iMote G MH) Z1eZ2)I/2 (Eq/sec n2) (Kq/Cq) ZOHEIGHT (Mptrs) ZMHEIGHT (M) SeI.Aoo
12.9 7.93E- 5 -5. 7703F-5 DWS/OZO 2.29-0I Pl9

/e1. 41 GMH LAT ,HEAT FLUXWSLP(S3!jE0
013 (Wa-ts/p12) SCALING POT. TEMP. N:SPEC.HUJMIDITT (AOg/KqI N:SPEC.95910150 (Eq/F 9 )

(9L 02 (M e Iovin) 2HEIGHT (Metes Z HEIGHT (M) V-r1.04-
Z/C AT 10 MI TEAS 9.179E-02 DSH/DZ= R.92,-06, P0S190S2
0. 152 SGFN.HEAT F) I(I(S SM SLOPE' -9.2SF 03

(W.t t"/"2)
7/ A-71~.27E 0P ROUGHNESS LENGTH N-POT.TEMP.(Cton N=POT.TEMP.)(eoon

0.SI:( Atos Z'HFIGH (Mtes) Z-HEIGHT (MI etAo
S C NDSLAR HEAT FLUX J.576E-0 7P/D- I42F-O2 950912

Z/L AT 72 )Watts/n2( PTC S LOP E' 5.89E 00
0. 009 -4.5

2
E 02

DRAG COLE. AT to MF-TERS N=LTEMP.STRUC1.(ICoIM -2/3
MONIN-OE(LRKHOV I(ENGIH TOTAL HEAT BUDGET PLUS (DGln'ns7o nl. ZOHEIGHT MV Set Rot.
(meters) (W aIts / M2 4.175t0 13 PSI-NONE
I1.012E 03 -3.584E 0 p CT? DLOPO-NO DATA

P31 AT Lv' -0.086102 BOWER RA.TIO)
PS)Al 1? -. 014 3 1,8 ( n "noit)11112? A IU -SI_01163L-4 -0.650

PS)I;? AT 12= * a .3 35

GIEN( PALCrT(NSTANTS: 2MISFCEEROLELuA BLK1NEUS

TURPRANSILIN . .T TUJR.SCHMIDT SEN HEAT MO IST URE AIR DENSIOT

Acouray ((oItat.on exceeded, For IIIoenn of Profile Slope and/or Partoal Derootooc (lTCa I./Cq R 1.)
C onr,,a t Ion .oeutc, B o ,oeton of: ,.13E0

SH) -SM?- I/- .08)-A Eq/Kq. WTRLTHA A
(ISc*I./e
591109E 0

SnNTINULO ON REEF PAGE 404



iilu NUMbN 7yu'?1Si600 MARINE SURFACE LAYFR PKIrT DATE: II JUN 19AD
TAO? (Li-Fl. Tb: ,Ii-I (i~l NR MICROMEIFORAOLOGT DATA SAMPLING 4AIE (ALL CHANNELI: t)/tMis

1DArI F n;fa li'-I) (DAY (29, SAN NICOLAS IBLAND, CA DATA A'FRAGING PERIOD: 30 Min

1 i-l 1, IF D ri um L l iUreaGIC1I PARAMETERS AT TI-N METERSi

iIS 1n)-. W1N0 0:'(0. DOW PUINT TI-MP.TSRUG NAR-PRFS, BULK WT TEMP AIR-WT TEMP POT-WT TEMP VIR-WT TEMP V.POT-WT TEMP

L .",_ eer/r, , (Lelolu-i) (Kel- M?/31 (Milllbar) (Celsius) (KelvIn) (Kelvin) (Kelvmn) (Kel gn

12 76n 40 7.06 NO DATA (009.96 13.87 - .051 -0.953 0.026 0.124

li- IHI i0LT ITP VIR.TFAP. V.PO.TPMl P. ANS.U1MID. REL.HIJMID, SPC.HUM1D. VAP.PRES. S.VAP.PRES. REF.INDEX

(Metes) ,Leis"io ( elsus) (CIelsCus) (K_/In3) (Percenl) (Kq/Kg) (Millibars) (Milli ars (Rel xM-2/3)

1(1 oil 12.864 13.A43 13.941 7.n93E-03 68.19 6.194E-03 10.020 14.693 NO DATA

L -IiK AtAIIV YNAMIL CAi CUi Al IONS ASTD ON ABOVE ESTIMATED VAL UES AT TEN METERS (FRIEHE ET AL,1978):

INFFWIRFD FlUX PARAMET RS IHFFRRED INFERRI D MEAN VERTICAL

fAbILI ( f ( =UP-DOWN) SCALING PARAMETERS VELOCITY COVARIANCE MISCELLANEOUS

L-AD.RTCHARDUON N1I3F51R MOMENTUM FLUX FRICTION VELOCITY WITH LONG VELOCITY AIR DENSITY
k - t b e I ,s a l ) (Nt/ 2) (Me Iers / 5ee) (Heler2/se 2) (K / 3

-0.007 AT IGRH -5.64E-01 6.784F-01 -4.6aDE-01 12259

I.FI.M]RIC MOAN HEIGHT HUMIDITY FLUX SCALING SPEC.HUMID. WITH ANS. HULIDITY AIR SPECIFIC HEAT

(MeIer) CMH(lIeZP)I/2 (E/sec n2) (KQ/Kq) (Meter Kq/sec e3) (ITcal./Kg Ke I)

12.99 931-5 -11 120E-0 9.311E-05 2.4134E 02

Z/L AT CMA LAI .HEAT FLUX SCALING POT.TEMP. WITH POT'TEMPERATURE WATER LAT HEAT VAP.

-0.009 (Wats/tl2) (Kelvin) (Meter Kel./se c (ITc al./Kg)

2.30E 02 -2.413E-02 I.637E-02 5.9009E 05
2/L 01 

0I EIMETU

-0 0)7 (:INHEAT FLUX ROUGHNESS LENGTH VAP.PRES.AT WT LEVEL

(Wa T s/s2) L(eter-) (Millibar)
MONIN-ObUKHOV LENGTH 203F 01 I.127E-03 15.755

(Meters)

-1. 392E 03 SKY AND SOLAR HEAT FLUX DRAG COFF.AT 10 METERS ARS.HUMJD.AT WT LEVEL

-4.5E 02 1 .71203 1.190E-SO

TOTAL HEAT BUDGET F( FIX EAR.PR0D.AT ST ILEVEL

(Wo ts/tM 2Millar-I, OIL 02 
111.16

91WEN RATIO
(no unit)

0 , TS8

xM)ASUREMiNt EllON ANALYSIS OF PARAMETERS LOSTED IN PERCENT MEAN ERROR AS COMPUTED FROM CONSTITUENT MEASUREMENT ACCURACIES.
1,1P RUW AR PRrLFTLE FRRR YALIIET AND 00TTOM ROW ARE TO) AERODYNAMIC ERROR VALUES. ALL VALUES ARE APPROXIMATE AND ARE "*er- :

LOAD RICH Z/L MOMENTUM LAT.HEAT SFN.HEAT SKY RAD. TOTAl. HEAT ROWEN FRICTION SCL.SPEC SCL.POT, ROUGH. DRAG

00.A1 LsH AT (IM FIUX FLUX FLUX FLUX FLUX RAIIO VELOCITY HUMIDITY TEMP. LENGTH COEF.

53Z 5R% 53 130% 36% 5% 33X 166% 27% 103% 9% 47% 53%

1 le-4 1'% 46% 37% Ila% 5% 13% 148% 23% 60Z 133% 43% 40%

x C(INUlIED HELlW

RUN Ni-IBF)) Y05T. L6iO MARINE SURFACE LAYER PRINT DATE: 1I ION (9SF
FA I lIF E. I: F, uI Pi.T NRL MERNOETECIROLOGY DATA SAMPLING MATE (ALL CHANNELS): S/Min

(WANT DAIF I May 19"' (DAY (28) SAN NICOLAS ISIAND, CA( DATA AVERAGING PERIOD: 30 Min

CC ,iPS2ITF Ppr1F Ii C AND 1III AFRUDYNAMIC DRISED PARAMLTFR VALUE WEIGHTED AS A FUNCTION OF THE ABOVE RESPECTIVE MEASUREMENT ERRORS

A TiH -It LIlWLI LIMIT Ut TA) CORRFSPONDINL MFASUREANT UNCERTAINTY INDICATED IN I I:

FLUX PARAMEIFRS
lYTAB)U TX IvUP,- DOWN) SCAL ING PARAMETERS

I.XAD.RI(HARDS( N NL(MRU MOMFNFUM FLUX FRICTION VELOCITY

0 06 70(1 AT 044 -l 0TE TO (A3Ol A 34F-01 16.0E-021

hCI;i-IFi-TL ROAN HETGHT HIiMIDIIY PLUX SCALING SP'C.HUMID.
Iflersrl CSII- (ZiT2)1/i- (Kg/sec 1 I) (K4/9M)

(9 O91 00-05 I8.11F-116) -9.196S-05 (3.TE-05

Z/1 Al GSA LATHEAT FLUX STALING POT.TETP.
(.1ll(1 YIA) (Wet t/el) (ReIn )

2,22E 02 ,PO1FI 8IX,41aE-o2 (2.0E-021

7/L AT 10 METFAr,
(.0, ('02l S-N.HEAT FLUX ROUGHNESS LENGTH

I WetIt s/eI I Meti rs )

YONIN-EBUKHUV LENGTH -9.IE 01 3.OFO0T -,391-03 [6.0E-OSIl

I 7,T 2F IiLSK AND SOLA1 HAT FLUX DRAG CUFF At 10 METERS
W.It ts/l2) (Moters)

4.52E 02 2 TE+L11 2.773 -u.1 (4.0E-041

TOTAL FEAT PID;ET FLUX
(Wet tos/n)
1.53 02 13.IL O011

BIWEN RATIO
(n i -n-st.-I
-0.26 10 08)

TlFl l (IHPI b IE AND Ril K AFRODYNAMIC DERTVFD PARAM( TER VAT UY AT COMPLITED VIA THE STANDARD DEVIATION FROM FITHER THE

;I: 5011.131) 5 1, Pi-'-ITO iAIi-F ITS i4YAUIJMENT JUNCFRTAINTY VAL IIE (WHICH P UFR ADISOLUTE VALUE IS LAkGmR I. ALL VAL UES ARE

(.y5 p1t /i L 1Mfj01 tlUM (AT I4 )AT !YIN.HAT '5KY RAD. TOIAL HFAT NOWICN FRICTION SCt SPEC SCL.POT. ROUGH. DRAG
NY SI 1.511 Al li-is I 1I10 Ii1( FIll FLU X F Il RATIO YE LOCITY HUMIDIY TEMP LENGTH CTIEF

47. 411% 411% 9x 91% 0% 39% 142% 25%X 30% 91 4 9% 4-

lfll T) DATA ni-IN 405



MARINE SUTEPACL I MLI MICLM IPORDE O'ILAL IF k1 [MEN Ni

NAAP NE YTFC DALE AF-ONTORY
AEIMOT' HEIC s~u I b T'I RANCH

MIAN INIIO '" II" AESP II e Al ES EHE STAION
SAN IECoLAS ISLAND, F3AL]IIEHNIA

.oo AAF NOS [[TRY:Fl~~l EOICL.11EA I

RUN NUMBER: 7905081635 
1REN 3EWIE El 9IM OSTAR T TIME: 16;32:10 PS, DM'PA !DO/YE [NY I.1 %DLI I Im- A 9c

END TIME: 17: 2:20 PSI OVENA AVLtOEDIN PERIE 10) 51 M,
STAR] DAl E: A MIA [977? EDAT [P:E) MEET (~NE) WEEP) I IEl EYE, -ik I EY

" ANA) 01 CHANNYL RAW DATA EAVERACE VIE)

No.00 No.0] No.1)2 N,, o.4 M IT 0 - No N, O

VL.RFF.A MFtYNCEErP.ENC. DEW P ONit DIEW PIIMEP WEIT, [EYE-u P~n "F~, 'AEE 103 IIY [[I) DIR
6.20 a I.IE' DU0 u .I 4.609" 97. 1E:- 2 6!1 11 E l 1

No.] AI]I N "i.]I! No.1 Mi. E N, 14 Nu IS No 1 . No 17
BULK WE TEMP AC, ERE QJ NCY AL YES TAGE MANUAL FELAG IFE EII F DEANE A IWPEF 6 VIIl I No) P1

4.4 AIT 255 I IU Al il I (I] JOT-E

o DICIFAL CHANNEL MAW SOFA EAI/LRAEF): EYLARPMfNI 0,1EV, PEE3LD I A: [LPA]] AENANE WINY !:31f1F1, ELS1 Ekl'ENI L,,EE]uN

No. Ni. lP '4II N 1) EWM "".] lAER YcI I.-~ IND I ElI F, 0
AIR TMP .!I AIR TESE.2 HEEICOT/LONGTH I P IEI~t~ ,Y t vi o "I E AL Au
1401 [273 1420 0216911 0.03 u0 ET o jt, ,ujYuI

oSYSTEM ALEUSEKPEPING PAREAMETERS TRANSILATED INTO [MOINENINY UNIIY.

MANUAL FLOGr ERROR COUNT DATW A "E, VOTE. OiFFOES 5 I .REE-.D; V ZESO AFt I V 0(A: 1 EuLI WI IFO A, .. . IA]Al EI, EE[NL

IN 3 c _) I IN S I N U ).0 V I, NI. S.U5 A. INA5]0,V) 4

" OBRVEDI3 MICRDEME PFORt 0610:0 PESATF lEAD I ENDE ODIN] EVE APOVE Do, . AND EY13EU]EM' NT u/OP1 l] 11153,) A ANYI VI P ENI,j [N,.IN'' AkI EN lnSl

AIR I tip.I WIND "YPFTDF SEWETNI TEPERCIWNlIN 1APEL.E 0lW 1: o]rr 30AAIM
ECReNlN Ee r/e E., IA0NEYOE I M-213 1 11,0-1 Tro MolTo, Wato.,. ,- r

1.2 17.78 73 NT OATS 319.3 ODI -13 K I 0 3ESD

AIR TEMPI.2 WIND OPPEID! DE W PI(110?1 1EMP.STRIC. lID] EIc l, PLIREYR 2
Eelius El AAA,00 IC~l~S 1.A 1. L oMl-2/3) Mee I0L.1 Mo I I I .
12.69] 15.501 7.16 1009070A 0 19 9LON

o ISAL CIJI ATE] ICID EEIODFS PARAMETERS:

FEEICIEf, 71 PO].TLMP.E VIR.OEMP. S.PIT.TLMP.I ANU.HUrEID.I RFL..HEIIT) I St"tdrtlD I VATl PR3.I 3V
0  

1 I FE. INL
I ~ loN ~ 10,1 E __ IeoiE 1R

9
/m3E) EvrYN An M~q '11 1~r EE0,.tE nPl

18.35 12.903' IlDEA3 13.993 7.F,79L-03 69.2 6.270E I c 1 14 60 N,1 DATA

NE ICE, 72 ID.FP2 SR1FP2 SF.E:2 OIE.EEIID.7 SEE HDMIT 2 SP900F AIIE 2 VAl FREY 3 DOIL, 'NEIT
(Met s I EION "CTA,,oNE (CENS FRI/MU (P , ,t" , ISO/NX

9
' (Io Ahu 11Ab-A I P A EA' 0 N-T

9.2]0s Cl, 3. ,IT 12.78 13.79 3.9179 7.7,2E-0 h?.9 6 A.7TL.3 ID 12 9- ,: '-SDAT A

*T CONTINUED EEOW

(PRINT DATE I I .IAN 1980l
SON NUMEER: 7905DT16 35 MARINE I3IRFACE L AYER OME A 0IIN, MILRAI (ULL it FANNI EYE c1MA ,
STARE TIME 16:32:11 P 'T NR L MICROMEOEOTI)OO DATIA WOLMADIMY PEIOD 3 UP 0 MF_
TASE7 DATE H Ma 1979 FOAY IPSOF SAN NIC1LAS [I ANDS, CV, 0! , I fWEAlINE I EPPINA I LULL , 2-Lc)AFA I ILYLE

*PROPILE CAL.CUF ATIOO4S PSED OH ABOVE QIEDRVES AND CAF CUoNTEID VAL.0ESDAISTYINC.EN,1973)

FLUX PARAMETEI1Si PRO, IIE Ct 911PEY
,TFF -I lUP,--DWNE S1EAl END' PEENANELA PAME LILE DFR IVYUE VOU I-NLNWFH E LIL.E)

CNAD.RICHAPDYOO , :l95(R MOHENTUIM (ETA FRICTION VI iOCITY CE NF REEL FO080 00)> GENELRA FDOEM: 'N SE OPE,

Al 0-tSoON YI) ANA/ 2)F I e_ _CS c F I N.2 E/EE ZII '/2 1o I,I NZI - PS F -F A tn2- P ;I A1I
0.009 A] DMAH -I APE 00 1.11! Ll, I]z 2, ;l FNI-N21

rCEOTMEETR I CN SAN IES EE H ID I1 I 1110J SEEELINT, .. AE I E)FEED I -WN,,HI YE F1' 1 o -IDYE!E /No-A
(Meter F '( C -F1Z'EI/- ER4 /0* (RI/RNvcL]E] 0-os /HIH](-SelAl

UT SLOPE 3.4*7(01
7/L AT 0MM LA .EEEAE FLUX

0. a12 I( s/2 SCALIND POT. TEMP N'YO SIDOIDITE 1 (Nok/MI) No-YELE.HMNIEEE ElM/N
7. -TE UPe Ad It -HE lIT AMo-E Z-M "[TN G I FMlVet Aol.A

ioLoAT 10 MEYNSD1 F. 9 41 E -02 055/07- 06 070 IN P 1
0.19 SE N AES El lO 015 cOPE -9.3SF 03

Z/L A] DO -. 27E OP' RFLoTHN GS 1(004 N-ElI] TI MP (Ne.1oA N-PIE] EEMP ENO1-Io1
0. 0)/ KY 1 IM,tro 70E-HE 110HT01- Z -EEEI-LT FRI Se V, , Moos

TYAND SOLAN HEETOUX .3.634F -07 OPTZ I 37E ]:', P 'I Y]?;
//L- AT 72 Ieatt'S/m 2) PEN YEl I E' .. D'E 0S
0. a 0 --.37E 0 2

ONOAGC LIE A] I 1 MI I EPN 0- ALIT IIM .ST 7ROC. tEk M-2 / 3
MOENIN- SSIF0IEE LI NGTs EOTAL NEAT FIvlAb11 LJ Am PIl Io Zo~l-,. 2-E PIT0 I I A cr tT MN isV
IN eterNEI FWtto/ m2 1 0.,1,3)1 P SI0NF

- ]57E 03 - 2. 6 2 CET LT. LIIPE' -NO DATA

PII A T Z] - T1 0.179. SEE RATIO
P1)1 AT /-. -, A794 It. l-o-,)

PS512 AMT 1 -0.107?4 -0.629

PS1 MT /2- -1.153776

GENERAL LONTEANTSi Ml Y ,EL LANE 00

VON RARMAN rRASITMOIOIN PROIFF P ROTPII E SO) R IOTER
CONSTANT MECET ERATf FURN TPAND]E. TFIRSR1IH SEENH HAT N1Y];I AIR PDENNIES
[NA -A11) I (M/sec Z1 NIIMFSR MIS( EPNY (1SF - IR HANO ClIF .- )NM

01. V. 75 0.74 0.74 . 91 0 13 32E1r IA 212,5

It SF NEPAL NOT'i: A IR SPI IIF IC HEM]

SPI0 -542- 0/81 -3 P 1q/RI WATER LA] NEAT VAF
AT10 1 .1 . 0 )A
5 11V13F A

*COTINUED ON NEST PACE 406



RUN NUMBER: 7905501630 MARINE SURFACE LAYER PRIN4T DATE:; It JUN 1980
START TINE: 16:32:10 PST NRL MICROMETEOXOLOGY DA TA SAMPLING RATE (ALL CHAINNELS. b/Mitt

START DATE: 8 May 1979 (DAY 128l) SAN N ICLOLAS ISLAND, CAL DATA AVERAGING P ERIToD: 3T Kin

ESTIMATED MICRO;YETEURDLOGICAL PARAAETEBS AT TEN METERS:

AIR TE1MP. WIIND.SPEEDt DEW POINT TEMPO.YRIUC. IBAR.PRE1FS. BILLS WT TEMP AIR-WT TEMP POT-WI TEMP VIA-WIT1EMP SPOTL-ST TEMP
I(COI~N (Mete/._c I (CelIus) ILI.x.M-./TL I A 1 A1rLb LC .I-js L(elvmn) (KIa 1vinL (iK " ILLL.IvmnL
12.694 15.94 7.34 NO DATA 1109.78 13.707 -1.193 -199 .0113

HEIGHT POT.TEMP. 518.18SF. V.PXT.TEMP. ARSHUM ID. RELNUMID. SPEC.HUMID, VAP.PRES. S.VAP.PRES. REFINDES
(Met.ers) ~Is Is (CeIlmss LCeliusL) L~/n3)1 LPerceni Lg/Xg) f LM ,O111 b5_ LMXLLIR.r.L ALMD3
1 01.11 1 2.792 13.792 13.890 7,744E-03 6 9.87 6.316E-T3 10.216 1 4.62 2 NO DAT A

BULK AERODYNAMIC CAL GUIIN P19 ASIS, ON ABOVE ESTIMATED VALUES AT TEN METERS (FRIEHE ET AL,1975L;

INEESRED FL US PRMETERS INFERRED INFRRED MEA N VERTICAL

_STABILITY L P,-uDOWN) SCAt INC PARAMETERS VELOCIT COVARIANCE MISCELLANEOUS

CRAD.RICL4ARDSON NUMBER MOMENTUM ELUX ERICTIXN VELOCITY WITH LONG. VELOCITY AIR DENSITY
I- St.B1R,-.-Un.taAIeL It/ea) (Me...r%/%.cL (M.et .r2/sc2) LEK/e3L
-0 .00S AT 0MM -51.24E-IIl 6.536E-II -4.272E -Il 1.2259

CECJ;ETRIC MEAN HEIGHT MImOLYF AIS SCALING 5PEC.HUMID. WITH ABS. HUMIDITY AIR SPECIFIC HEAT
LK.' orL GNH(Z I, ZLI/ 12 /.C 2 (K,.Oc Z g/Sq (M'et r EM/..c A 3) 1ITcdL-/Rg E.L.L
12. 99 8.A9E-05 -'.04-4 .... 8RE6 E-O5 2.4136EX02

Z/L AT GAN LATMEFAT FLUX SCAL ING PIT.TEMP. WITH POT.TEMPERATUSE WATER LAY.HEAT SAP.
-0 XIt WR.ts/.2) LK.I.S.) Mete E1/secL (ITh /091

2.S 2 -2.5ISE-02 169-2 5.9XIEO
Z'L AT 10I METES')
-1.a18 TE NM EAT FLUX ROUGHNE SS LENGTH SAP.PRES.AT WT LEVEL

MON IN-OBURHOV LENGTH 2 .A 11 1,143E03 1 5 .722

-. 2E03 SRY AND SOLAR MEAT PLU DAG COIAII ETR ABX.HMRD.AT WT LEVEL

-3.1E 02 1162E-031 11107E-02

TOTAL HEAT BUDGET FILLS BAR.PRES.AT WT LEVEL
LWa- s / A2) LMX1l.I r.1
-1.028 07 101.95.

BOTWEN RATIO

0.096,

MEASUREMENT ERROR ANALYSIS OF PARAMETERS LISTED IN PERCENT MEAN CR008O AS COMPUTED FROM CONSTITUENT MEASURE MENT ACGLLR ACIES.
TUE IT1(IW ARLE PRILFII. E EROR VALLIFO AND BO0TTOM MOW ARE BIULK AERODYNAMIC E RROR VALLUES. ALL VALUES ARE A PPROXIMATE AND ARE +-

GRAD.RICA. l/L MOMTENTUM LATMEFAT SFMHFAT SKY RAD. TOTAL MEAT BOWEN FRICTION SCL.SPEC SCL.POT. ROUGH, DRAG
MO.AT CAM AT LOM FLIUX FLUX FLUX FLUX Flux RATIO VELOCITY HUMIDITY TEMP. L ENGTH COEF.

SIX 55% 50% I/Alz 35% 5z 40% 163% 25% 103% 9% 45% DIG

191% 10011 46% 38% 115% 5 15% 146% 231 61% 131% 43% 40%

*CONTINUEL BJttLW

RU UBE 7311L1)1631GS MARINE SURFACE LAYER1 PRINTSDATE: It JUN 1980
MAST 
t
ISF 16:12 IXPS NRL .ICRONETELJXOLOGY DAT SAPLING RATE (ALL CHANNELSL: b/Msn

START DATE. 8 May 1979 (DAY 12111 SAN NICOLAS ISLAND, CAL DATA AVERAGING PERIOD: 3C SMn

* COMP OSITE PROFILE AND B-UL.E AERODYNAMIC DERIVED PARAMETER VA~ilE WEIGHTED AS A EUNCTION XE THE ABOVE RFSPFCT1.,E ftnASURE -T ERROR,
WITH THE LOWER LIMIT Of THE CORRESPONDING MA ASURE MENT UNCERTAINTY INDICATES IN 1 N 1I:

PLUS PARAMETERS
TTAB-ILITY IC.Up, - DOWN) SCALING PARAMETERS

GRAB.RICMARDSUN NUMBER MOME-NT UM FLUX FRICTION VELOCITY
( -"St.Le,-.U-s.blIe (I/MD2) LI .Ier./...
-.015 ;021 AT CAiM -LODEF III 161-7 .9IRE-XI 1f6.IE-171

LEOMEXRIC REAM HEIGHT HUMIDITY PluS SCALING SPFCRHUMYD.
MRtRL L.MHL ZICZP)l/2 LEN/.RC .21 18/9
12.99 OEf F-D 1015 06 -8497E-05 lIXEF-ODI

Z/L AT GMH LATHEAT1 Flux SCALING POT TEMP.
0.Da57 10.021 (W.I / L IK 1 ~lInL)

2. 12F 02 12.DE.011 R.7E-X2 12.08-021
Z/L AT 10 METERS

IR5 1.021 SENMHEAT FLUX RUGHNE SS LENGTH

NIN-OBLIRMOV LENGTH -9.1SF5 13DOEC01 2.35SF-R3I LARE-0II

1.933C 03 SET AND SOLAR HEAT FLUX DRAG CLSEFAT TV SCTEXS
Wal. 2) 1 "et, rsI

-3337E 02 17.IEHX1I 2.91L8E-SA 14.X1E-841

TOTAL HFAT BLUDGET PLUS

1T.4.,E SD 2 JII

BORON RATIO

-0.247 10 .RI

*DIFFERENCE BETWEEN THE PROFILE AND BULR AFR ODYNAMIC BERIVED PARAMETE VALUI 6 AS COMPUTED VIA THE STANDARD DEVIATION EROS EITHER THE
ABIOVE WIEIGHTED COMPOSITE VALUE 118 MEASLIREMENT UNCERTAINlYVALLIF (WHIERM EVER ABTOLLUTE VALUE IS 1LARGER). ALL VALUES ARE
IT TE IN PE.1RCENT DIFRENCE AND ARE *..r- :

GILAD.IC. Z/I MOMENTUM LAT.MEAT SENHMEAT SRY RAB. TOTAL MIAT BOWER FRICTION SCI SPEC Art POT. ROUG.H DRAG
MO AT GMAT AT IBM f ELU X II E1U LUR FILLUX EluxS RATIO STIOXITS HUMIDITY TEMP. LENGTHN C lIE.

472 49% 531 3% 91% 0% 60% t47% ?8% 29% 93% 53% so%

LM oXI DAT E. 407



MARINE SURFACE L AYEA MICAOOIETEOROLOGICAE EXPERIMENT

NAnVAL RF',PAREH LABORATORY
AT MOSIPHE7RICI P H YSICS BRANCH

MARINE ATIOCPHFA I WERSE ANCIH STATION
VAMN OLCOLAS ISLAND, CALIFORNIA

MTLAOLITF.OROLOGIAL DATA H0 *

RUN POUMB1ER 7955001700 PAINT DATE: 11 JUN 19B1
TILAST 7INhE: (7: 2:30 FiTI DATA SAMPLING RATE (ALL LHANNEL-SI: 6/Ri,1
00N0v I ME: 1 7:32J:40 Pod DATA AVE. G INOG PEIO D: 3D HI.
';AED DATE V Oso 9g79 ( DAT 1') RORENMCO P I'JPPF I LEVEL , 2-LkOWER LEVEL

AN"I 0IS COANAF I RAW DATA LAS. HIALF VDICO

IoO No0 No 0-No03 No.04 No.05 -o06 No.17 aoMe 'o.9I0( T.".FA T. 1,.T( I 1MI, .10AOL. 2 L, W PUT D W POINT? WIND FPEDI WIND SPEED? BR.PAE.S.2 SET 'RA. WIND0 DI.
6.205 0.0 0, 70.1 4.bp?3 4.7 09 9 .464 a 590 4.594 1.667 5.233

N-.11 NoL1 Zo." No. 1AN.4 N-.15 N".6 N,.17

F U' X WEI TEM AL'"U FILJJNLT AU V TALEF MANUAL FLAG 706 k0 ME SPARE A SPARE 10 vOr T .REF .E'
4.1 LL 0 /77 ;'. 4 kI.a300 0 "or 0.01 0.0a 11 6.2 0 !

*1 IITAL 0004551W RAW DATA (AVEoHVI. ELAFNTDATA, FIELD CAL IE0OATION AND WIND SPEED ESCARPMENT CORRECTIONS:

N., I N *' LUPW INS NEAR UPIWIND L AND UTOFTAL SPFCAL WTO.FCAL WSIET WS2EC

e'1I TEM, .1 Ik0 i Mo'.?'Ei LILT;LHfiENLIN FATLELMeoorso (L,'oltso (VII,bIL LlsT I CoefE. 0 (Coe.ff.

1 411 L;o.MO' 4.00 I ,4 .09 qv'2 -0.0D 0.055 .000E 0. 992 0.49

* SYSTEM HOUSLEYKHUP FN: ,AVWAMETEAS T'ooNSALDI IN TO ENGINFEIING UNALT5:

MANLUAL FI A. YAVOA COURIT DTA I'VE, SULT.AF.IOV TO) .DVV00 ?FO REE.DEY AC YOL.T.LU1 AC PREREFLUX AC VOLTAGE AC FREQUENCY
(N..sors o11 cos hNo., a',o AiNo L 0' .ISLb .0005V) LNo. 0.002V0 LNo.)L5V) (No.IHZ LVACL THOT

U 5 10,0 0 0 0 0 0 1 15.5 59.78

o UE:SoRVE0 MIC6L101LTEUVO, CGLLAI FARAM) TEAS L INCL UDING THY ABUSE CAL. AND ETSCARPMLNT CORRECTIONS) TRANSLATED INTO ENGINEERING UNITS:

Al~ i tOOT' I WIND S3F000) LOIW PO INTE) TEF.TMOL.0 WIND SIR . BAR.FRFS.L SKRY OAR. BOLE WT TE.MP MEFAN AIR TEMP

OLIvL51 MetCP/s* 0 LCl' ) LKeL .M-2/AL (DO4qTroeL (M 11 b rL L 1T/n2L (CelnooLu (* LE;9onO
12.1.49 10.07 7. NO DATA 379 1008.69 -2.32E 02 13.75 285.79

AIA TEMP.? WINO SPEoDL' DEW POLNT2 TEHT'.ST.4UC.?- TIRE TABLE BAR.PRES.?
OCe Isoos) e,TeO/so'e (C elsotoL Le I X-2/3)L( Le er MSL L IllI arLI
12.624 TS5.A7 7 44 NOD DATA 0,33 1009.79

oCA4LCUL VIED HICOEAJEELLLLOCICAL PARAMETERS:

0/1001 ,2 FiOTTYfMP.) VIPT.TEMP.I V.FODT.TMI ABV.HUHID.1 REL.HUAID.I SPECHLLMID.I VAF.PRES.I S.VAP.PRES.1 REP.INDEX/I
ereIsI L(IsTo I'L .esos L ;eloos LE4/e.3)1 _ L )ret LKq/RqL ZlDIb ar) L(lM, L I (K L.DI.xM-?/3)

'43;2. 37.30 13.9114 7.7150,- 03 69.91 6 .2980-03 10.175 14.55 4 ND DATA

HE ZLT 2 POT.TEOP.? 'IR.TFMF.2 Y.L'YT.TEHP.2 AB1S.HUMOD.2 RECHUM1ID.? SPEC.HMID.2 VAP.PRES.? S.VAP.PEES.2 REF.INDEX 2
IHR~os L~elous OelsoO L~t (ELI/oi oPe-re,T (E/g X)RIIob~r Olor) LM11 KI. M-2/3)

7.2 02.704 03.72? 03.009 7.79SF-)IT 70.65 6.350FEV03 I11. 28a3 14 .55 NO DATA

*CONTINUJED BELOW

PRINT DATE : 1I JUN 1980
ALAN NUMBOW: 790-481700 MARINE SURFACE LAYER DATA SAMPI NG; RATIE (ALL CHANNELS): 6/Moo
.1,T1 TIME: 17 21.30 PI OREk MEICEOD~EEROLOOY DATA AVERAG ING P ERIOD: 30 MkN
t9(R80 DATIF, L M.,I 07 9 (DAY I1280 SAN NICOLAS ISO AND, GAL NOMENCLATURE: I-UPPER LEVEL, 2-LOWER LEVEL

*PoIcE L: ALGULA T IONS BIASED ON0 ABUSEL OBSERVE D AND CALCULATED VALUES (DUSTINGER,1973):

FLUX PANAMETFAS PROF ILE SLOPES

L TAF0ILITY EUP,- DOWN)I SCALING PARAMETERS PARTIAL DERIVATIVES I_ -INCAWIH HEIGHT)

1(.060 RICHARDSON N(081010k MYTENTOM FLUX FRICTION VELOCITY GENERAL FORM:DN/DZ;) GENERAL FORM. N' SLOPE
_b Io.D~ U,oswoShe' ON/.20 Me t rs /se "T IONI-N2OI/10n021/220 I()nMDI-PSD)I-(OY.ZD-PSII,/

0 06 AT GM- -. E 0 I .277E DO OZ~2)1121 ENI-M11

cIf (MO E ALICMAN 001011 VHUM ISDIT' fOSS SCALING SPFC.HORD. N-WINDSPEFD O/sen) MOWINDSPEED O/sn)
'o'er I GMALIZIt XEq/se I~(q/EgO Z -HEIGH O Mosors I 2-HEI GHT EM) Vort.A.os

.9 T5 O.VEVS-.9SF DWS/Slo= 2.56 F_-II, PSI'PSII
WV SLOPE- 3.13E-0l

-I. At LMR LAT HEAT FLUX
O 009 L~~atts/(W . SCALING POT. TEMP, N:SPIEC.HUHIDITY lKg/KEgO NSE'HMDT ~/g

. TOE 07 U;eloo Z.HEIGHT (Mo.ors) 7-HEIGHT (R) Vort.Aoos
1'L AT I0 MOER: 7.RTE-0 D N/Ri- -R.9?F-16 P I-PS72

I 0 02' 1,0 AHEA T F1w OI H SL OPE- -9.11E083

1/kEEAT It -1 24E 021 ROUGHNESS LENGTH N:POT,TEMP.O.ooon NoPOT .TEMP.O11eIorOO.
i. VZ Oors-EIGHT (Motors) _ FOIT (MO Vei AO

SOOT AND SOLAR HEAT FLUX 3.671E03 OPT/R. IME-I? PRO-PSI
i.lk VT 7 LWa ItIs/, PIE SLOPE. 6RHE 00

S TOO 2. 32E 02
DRAG GOO F. AT 10 METERS N-LnTEMP.STRUC.OXoM-2/3)

MOION (LE'I(OlOTT 10N(,TV TOTAL HEAT BUDGET FLUX ODopMMNssonOO1N 7-HEIGHT TM) V. rTANs
....... 4 /11 ?L2 S.4590- 0, PSI-NONE

I 2E, 03- 27E 07 CT2 SLOPE-NO DATA

PS:AT 1JO' 1.T6115 BYWEN RATIO
P90, A 1 T 27' . 0 , Onto ont,)
P, I ATII DL 7 "0.07,0 -0. 541

IT1 AT / '1V0.0

GENFA. COONSTANTS-14 RSGELLANE OUS

TON EARMAN 0.AAVITAT lOIN PRILFIL r PROF IT F BooR RULE

INTAT AL:ELRAIIO TTRPANOTE ITOSHIT SOIN HEIAT MOISTUREL AIR DENSITY
Ino onot, 00se N0 OI DIO A NOMBOR TRANZOF. CoOTF. TAANSF.CDEF. O Xg/."I)
a 4 9. 79*,9 0.7 4 0. 74 O.9?E-E3 1.32E -03 0.25

GO NERAE RUET'. AIR SP II EAT
Accray ooO~ton ~ccooO o nosrooo * Pcofolo Slope end/or Pdrof- De.tooe. ,IoE.EgIR.C.H

'.01 SH?../ 'Our3 Rq/Rq WATER LATHMEAT VAP.

5.9017E D5

N GINTINUEE) ON NEAXT PALE 408



RUN NUMBER; 79050R171U MARINE SURFACE LAYER PRINT DATE: 11 JUN 1980
START TIME: 17: 2:30 PST NRL MICROMETELAROLOGY DATA SAMPLING RATE (ALL CHANNELS); 6/Min
START DATE: B May 1979 (DAY 128) SAN NICOLAS ISLAND, CAL DATA AVERAGING PERIOD 30 Mitt

* ESTIMATED MICROMEIEOROLOGICAL PARAMETERS AT TEN METERS:

AIR TEMP. WIND SPEED DES POINT TEMP.STRUC. BAR.PRES, BULK WT TEMP AIR-WI TEMP POT-ST TEMP VIR-WS TEMP V.POT-WT TEMP

(Ceisus) (Ieter/se ) (Ceius) (Ke1. M-2/3 ((HillIbar) (Celsiu%) (Kelvin) (Kelvin) (Kel In) (Kelvin)

12.626 16.15 7.42 NO DATA 1009.69 13.751 -1.125 -. 027 -0,021 0.077

HEIGHT POT.TEMP, VIR.TEMP. PUTTEMP. AbSHUMID. REL.HUnMID. SPEC.HUMID. VAP.PRES. SHVAP.PRES. REF.INDEX

(Me ters) (Celsius) (Celsius) (C lsIis) (Kg/MI) (Percent) (Kq/Kq) (Millibars) (Millibars) (KIel.M-2/3)

10.00 12.724 13.730 13.l28 7.787E-03 70.56 6.351E-03 10.271 14.555 NO DATA

* BULK AERODYNAMIC CALCLISATIONS BASED ON ABOVE ESTIMATED VALUES AT TEN METERS tFRIEHF ET AL,1978):

INFERRFD FLUX PARAMETERS INFERRED INEFRRVD REAN VERTICAL
STABILITY (+vUP,-DOWN) SCALING PARAMETERS VELOCITY COVARIANCE MISCELLANEOUS

CRAD.RICHARDSON NUMBER MOMENTUM FLUX FRICTION VELOCITY WITH LONG. VELOCITY AIR DENSITY
( -SIable,-mUnstable) (NI/MI) (Meters/see) (Meter/sec) (Kg/.3)

-0.008 AT GNH -5.42E-01 6.649E-01 -4.42D-lI 1.2261

GEOMETRIC MEAN HEIGHT HUMIDITY FLUX SCALING UPEC.HUMID. WITH ABS. HUMIDITY AIR SPECIFIC HEAT

(Meter) GMH=(ZI*Z2)1/2 (Kg/sec .2) (Kg/Kg) (Meter Kg/sec .3) (ITcaI./Kg Kel.)

12.99 d.6bE '5 -1.061E-04 R.641E-05 2.4137E 02

Z/L AT GMH LAT.HEAT FLUx SCA.ING POT.TEMP. WITH POTTEMPERATURE WATER LATHEAT VAP.

-0.10 (WattS/ O) (KelvIn) (Meter Kl./sec) ITcaI./Kg)
2.IE 2 -2.594E-02 1.725E-02 5.9017E 05

Z/L At 10 METERS
-OD R tEN.HEAT FLUX ROUGHNESS LENGTH VAPPRED.AT ST LEVEL

(Watns/m2) (Mete) (Mi1Ilbar)
MONIM-OBUKHOV LENGTH .14F 01 '.2037-03 15.63
(Meters)
-l.243E 0 SKY AND SOLAR HEAT FLUX DRAG COFF.AT IO METERS ABS.HUMID.AT ST LEVEL

(at Ts/,) (Dimensionless) (Kg/.3)

- 32E 02 .696E-03 184E-02

TOTAL HEAT BUDGET FL.UX BAR.PRESAT WT LEVEL

(Watt s/) (MilliBar)
2.6E 00 1010.9

BOWIN RATIO
(nu unit)
0.100

MEASUREMENT ERROR ANALYSIS OF PARAMETERS LISTED IN PERCENT MEAN ERROR AS COMPUTED FROM CONSTITUENT MEASUREMENT ACCURACIES.
TOP ROW ARE PROFILE ERROR VALUES AND BUITOM ROW ARE Bu)K AFRODYNAMIC ERROR VALUES. ALL VALUES ARE APPROXIMATE AND ARE "+or-":

GRADRICH. Z/L MOMENTUM LATHEAT SINHEAT SKY RAD. TOTAL HEAT BOWEN FRICTION SCL.SPEC SCLPOT. ROUGH. DRAG

NO.AT GDH AT ION FLUX FI.UX FLUX FLUX FLUX RATIO VELOCITY HUMIDITY TEMP. LENGTH COEF.

49% 52% 47% 126% 34% 5% 50% 160% 23% 1)3% 10 43X 47%

179% 179% 46X 30% 107% 5% lax 145% 23 61z 130% 43% 40Z

CONTINUED BELOW

RUN NUMBER: 7905081700 MARINE SURFACE LAYER PRINT DnTE: 11 JUN 1980
START TIME: 17: 2:3U PSI NRL MICROMETE))ROLOGY DATA SAMPLING RATE (ALL CHANNELS): 6/Min
START DATE: 8 May 1979 (DAY 128) SAN NICOLAS ISLAND, CAL DATA AVERAGING PERIOD: 30 Min

* T(VPOSIIE PROFI.E AND BULK AERODYNAMIC DERIVED PARAMETER VALUE WEIGHTED AS A FUNCTION OF THE ABOVE RESPECTIVE MEASUREMENT ERRORS

WITH THE LOWER LIMIT Of THE CORRESPONDING M(ASUREMENT UNCERTAINTY INDICATED IN I I:

FLUX PARAMETERS

STA):))ITY (+.UP,- DOWN) SCALING PARAMETERS

TRAD.RICHARDSON NUMBER MOMENTUM FLUX FRICTION VELOCITY
(i-Stable,--Unstable) (Nt/n2) (Meter,/Set)
0.003 11,021 AT GMH -1.126F 00 1.OE-01 9,679F-01 [6.OE-02]

CEOMETRIC MEAN HEIGHT HUMIDITY FlUX STALING SPFCHUMID.
(Meter) GMH-(ZlIZ)I/G (Kg/set 2) (Kg/Kq)
12.99 .BOE-I5 I!E-I6) 8.96/F-IS (30-051

Z/L AT GMH LAT.HFAT FLUX SCA)ING POTTEMP.
0 . 0 4 10 . ) (W a tts/ ) Rsel/n )

2.17E 02 ,.OE.I 7.096F-O 12.OF-021
Z/L AT 10 METERS
0.03 (0.021 SENHEAT FLUX ROUCHNFSS LENGTH

(Wats/ E) (Metrrs)
MONIN-OBUKHOV LENGTH -5.92F t (I .0F+0c c . 443IE-0 3 ( OE-051

3.059E 3T SKY AND SOLAR HEAT FLUX DRAG COFF.AT 10 METERS
(Wait,/D) (Meters)
2.32E 82 I2.OEcDI) 3.421 -01 14.IE-04

TOTAL HEAT BUDGET FLUX
(Watts/c)
-3.20F 01 I3,E' 01

BOWEN RATIO
(ni unit:,)
-0.204 10,08

DI1FERENTF BETWEEN TNF PROFILE AND BULK AFRODYNAMIC DRIVFD PARAMETER VALUES AS COMPUTED VIA THE STANDARD DEVIATION FROM EITHER THE
ABOVE WEIGHTFD C))MPOYITF VA) 1E OR MFASIRFMNT UNCERTAINTY VALLIE (WHICH EVER ABSOLUTE VALUE IS LARGER). ALL VALUES ARE
ISTED IN PERCENT DIFFERFNCF AND ARE "+r-":

URADRICH. I/L MOMENTUM LAT.HFAT SFNHEAT SKY RAE. TOTAL HEAT BOWFN FRICTION SCLOPEC SCL.POT. ROUGHN DRAG
NOAT GMH AT ION FLU(X FI UX FL ELU FU U X RATIO VFLOCIIY HUMIDIIY IEMP. LENGIN COF

41% 42% 5M% 4% 92% ax 224% 157% 32% 27% 97% 51% ss

* END OF DATA RIM 409



MARINE SURFACE LAYER MICROMETEOROLOGICAL EXPERIMENT

NAVAL RESFARCH LAB ORATOR Y
AT MOSPHMERIC PHMYSI1CS BRANC H

MARINE ATM"OSP HER:ICRSEARCH STATION
SAN NICOLAS ISLAND, C ALIFORNIA

. . . n MICROMETF.OROLOGICAL DATA00 .0

RUN NUMBER1 7905081730 PRINT DATE, IUN90STTIME: 17:32:50 p-sr DAT SAPLN RAUTEU(ALLSOHANNELD): b/Mon
ENS TIHE. Ili: 3: IS T DATA AVERAGING P E R IOD: 310 Moo
S TART DATE: 8 May 1979? (DAY 12R) NONENCLEATIRE: IrUPPFR LEVEL, 2-LUWER LEVEL

*ANALOG CHANNEL RAW DATA (AVERAGE VOC):

#4.0 N.1 No.0 N.03 No.04 N-05 N-.06 No.17 N'."' No.'yVOLT.REE.A TEMP.STRUC.I TERP.STRUC.2 DEW POINTI DEW POINMT2 WIND SPEED) WIND SPEEDS BARPRS. SY H RAD. W nD DIR.
6.2 05 0. Del 0 .0 1 4 .6 31 4 .716 9.5.99 S. 825 4.57-1 0.868 5.212

No.10 No-11 N-.12 N..13 N..14 N-.15 No.16 No.17
SULK WT TEMP AC EREQUENCY AC VOlTAGE MANUAL ELAG ZERO REF. SPARE A SPARE B VO:T.E
4. 065 3. 776 2.5 49 0.001 1 0. 01 0.9 a1 1.0 01 6.2 05

" DIGITAL CHANNEL RAW DATA (AVERAGE): ESCARPMENT DATA, FIELD CALIBRATION AND WIND SPEED ESCARPMENT CORRECTIONS:

No.1 No.2 UPWIND NEAR UPWIND (AND DPIECAL DPSEFCAL Wl hFCAL WSIEC W11ZEIL
AIR TEMP.) AIR TEMP.? HEIGHT/LENGTH PATH)(~tero) (Volts) (Solos: (VSo1t.) (GoeaffI.) (toeff.)
1411 124619 3421 124956 0.199 57 -118 -(S .10 0. 9 a.49

* SYSTEM HOUSEKEEPING PARAMETERS TRANSLATED INTO ENGINEERING UNITS:

MANUAL ELAG ERROR COUNT DATA BASE VT)LT.REE.D-.V VOLT.RFEDET ZERO RUESESV AC Vrn.T.ELUI AC FRESY' LUX AC VOLTAGE AL FWEQUJ NCY
(No. Seaos) ( No scans) (Noscans) A(No,).005V) b(No.I.005V) (No.)I.002V) INo..)5V) INo.YIHI) :VAC) (H,)
a a ISO 5 a 0 a 0 1 15. 5 t197

o OBISERVED NICROMETEOROLOGICAL PARAMETERS (INCLUDING THE ABOVE CAI AND ESCARPMENT CORRECTIONS) TRANSLATED 1910 ENGINEERING UNITS

AIR TEMP.I WIND SPEEDI DEW P01011 TE.MP.STRUE.I WIND DIRI. BIAS.PRES. I SKY RAT. B1ULK W ITEMP ell.N AIR TEMP
(CIelsoo) IMet.,/svc) (Cesos IKoR23 b~gTre Mooar) (Wt/ ) (Ce!1'-o) I
12.462 18.42 7.35 NO DAA327. 2 1308.47 -1.2lE 02 13.76 265. 639

AIR ITEMP.?' WIND SPEEDS DEW POINTS TEM1P.DSTRUC. 2 TI DE TABLE RAR.PRES.2
(Celius) (Metr/sec) ( Celius) ( Ie.oM-2/3) (Meter MSL) )MolLob.r)
12.496 1 6.30 7.4B NO DATA 0.45 1019.57

oCALCU)LATED HICROHETEOROLDGICAL PARAMETERS:

HEIGHT, Z1 PGT.TEMP.I VIR.TEMP.1 V.POT.TEMP.I ABS.HUMID.I REI.HUMI(.I SEEC.HUMID.I VAPREI S.VAP.PPES.I REF.ORDET I
(Mtr) (CelIs ) (CelIus) (Celsous (Kg/nO) (Percot g/g)(MillibarI (Millibar) (KeI.tM 2/3)

Ia.35i 12.642 1 37559 0 3.739 7.74 2E-03 7 0.96 6 1310E-03 10.006 1 4.3H2 NO DATIA

HEIGHT, 22 PUT.TEMP2 VIR.TEItP.2 V.POT.TFMP.2 AnS.HUM)ID. 2 REL.HIUMID.2 IIITCEYRJM ID.),2 VAPPIRES. S.VAP.PRED.2 R EE. INDEX 2IMters (Celsoos); (CeIlSo sl (CeIlsoos (Kg/nO) (Perceot)n (Kg/Kg) (Mill ba r) :Millibar) f(Ke1.o1M-2/31
9 .21 IT.5R36 13.603 13.693 a,22-3 71.46 6.377F-03 1 0.3 12 14.429 N O DATA

0C(:NtINUED BELOW

PRINT DATE : It JUN 1980
RUN NUMBER: 7905081730 MARINE EUREACEF LAYER DATA SAMPLING RATE (ALL CHANNELS): 6/Moo
YTART TIME. 17:32.50 PSYT HAL MIlCROMETEOROOGY DATA AVERAGING PERIOD: 30 Ron

ST ART DATE: S Map 1979 (DAY (28) SAN NICOLAS IS) AND, CAL NOMTNMC)ATURE: I-UPPER LEVEL, 2.1 OWEN LEVEL

*PROFEILE CALCULATIONS BASED ON AROSE OB-SERVED AND CALCULATED VALUES )BUSINGER,1973):

FLUS PAAETE PROFILE SLOPES

STARIL ITY I+U,- DOWN) SCALING PARAMETERS PARTIAL DERIVATIVES )..INCR'WITM HEIGHT)

GRAD.RICHARESON NUMBER MOMENTUM ELUX ERICTION VELOCITY GENERAL EOR:SN/07;) GENERA) FORM: 'N'SIOE-

)c-Stab"e--Un...able) (T/4S) (Me IerS/See II)NI-NS)II/Lno)ZI / Z2 IfLoll-PSI(-(L nZ2-PSiIII/
..04 AT CAH -I.77E 00 I.2OIE 01 ( )Io.Z2I I/21 101-N21

GE OMETRIC MEAN HEIGHT HUAISITY PLUX SCALING SPEC.NUND. N-WID SPEED (9/see) N-WIND SPEED (9/se.)

(Metr G MH)ZoZ)I/2 (Kg/sec0.2) (Kg/g) 1-EIGHT (Met.) i-HEIGHT IN) Vert.AnosI
12.99 891r-15 -SE- DA/Si 237E-01 PS-PI

T/L AT GMh EATHEAT PLUS
0.015 (Wtsn)SCALING)POT. TEMP. N-SPEC.HUMIDITt (Kg/Kg) N-SPEC.HUHIDITT (KQ/Kq)

2.2SF, IT.1i) i-l~ 2ZHEIGHT (Mters) ZHEIDNT (M) Vert.Axos
2/L AT 10 METERS 4.240E-02 DSH/DZ- -R.92E-06 IPSt.P512

0. 004 DEN.HEAT F).) SN SLOPE- -8.91?E 03
(Wt's/.21

Z/L AT 21 -6.30E 01 ROUGHNESS LENGTH N:POT.TEMP.(Keloo) N-POT.TEHP .),Keloon
0.0C; (RMotors) 2-HEIGHT (Meter. 2.HEIGHT (M) Ver o

SKT AND SOLAR HEAT ELUX 3.691E-03 DPT/5 6.24E -0.3 1SIPIS
Z/L AT 22 (Watts /cP) PTR SLOPE - I.27F. 01
0.004 -1.21E0 82 ",ClnIT FESNLTE 

RU WMONIN-OBURHOV LENGTH TOTAL NEAt BUDGET FLUT i I aesonesl 2-HEIGHT (m) Vert .os

(Meter's) (WaIts/n) 
4
-67ee-Oa PSI-NONE

2.487E 03 3.62E SI ET2 SLOPE-HO DATA

PSI! AT 2:1- 034672 ROSEN RATIO
PSI2 AT Z'- -1. 17383 (no unot.)
PI? AT Z2.- - 0,9654 -0.286
P012 AT 75- -0.023 491

*GENERAL CONSTANTS: MISCELLANE OUS

VON KARMAN GRAVITATION PROFILE ERUPT) K E U Ku BULK
COWS TANT ACCELERATION TUR.PRANDTL TUR.SCHMIDT SEN HEAT MOIS9TURE AIR DENSITY
INo anoN;) 4 (/see 2) OTIMPER NUMBPR TRANSE.CIE. IRANSF,COEE. (K5/. 3(

8. 9.7959 0.74 0.74 0.9 21-03 I.32E-03 1.2260

GEINERAL NO TVE) AIR SPECIPIC HPAT
Aceor a y Imtto cocded for ..a...eo of Profole Slope and/or Partial Derotaton. (le .K Kel

SM) RH2- DB-IS-3 Rq/RN. WATER LAY HEAR SAP.
(T Ia. /Nq)
5 .9026E 115

* ONTTNUED ON 'iNSt PAGE 410



RUN NUMBER: 790!081730 MARINE SURFACE LAYER PRINT DATE; II JUN 1980U
START TIME: 17:32:G0 PSI NIL MICROMETEROLOGY DATA SAMPLING RATE (ALL CHANNELS): 6/Min
START DATE: A May 2979 (DAY 128) SAN NICOLAS ISLAND, CAL DATA AVERAGING PERIOD: 30 Mis

* EST [HATFD MICRONETEUORLOGICAL PARAMETERS AT TPN METERS:

AIR TEMP. WIND SPEED DEW POINT TEMP.1TRUC. BAR.PRES, BULK WT TEMP AIR-WT TEMP POT-WI TEMP VIR-WT TEMP V.POT-WI TEMP
(Celsius) (Meter/sec) (Celsius) (KeI.xM-2/3 (Mtilibur) (Celsius) (Kelvin) (KelvIn) (KelvIn) (Kelvin)
1.492 26.56 7.47 NO DATA 009.48 13.706 -I.214 -.116 -0.108 -0.00

HEIGHT POT.IEMP, VIR.TEMP. V.POT.TKMP. AbS.HUMID. REL.HUMID. SPEC.HUMID. YAP PRES. S.VAP.PRES. REF.INDEX
(Meters) (Celsius) (Celsius) (Celsius) (Kq/e3) (Percent) (Eq/Kg) (Milh ors) (Mll1bars) (Kel.,M-2/3)
1o.15 (2.590 13.598 13.696 7.812E-03 71.40 6,370E-03 10.299 14.424 NO DATA

* BULK AERODYNAMIC CALCULATIONS BASED ON ABOVE ESTIMATED VALUES AT TEN METERS (FRIEHE ET AL,1978):

INFFRRFD FL.U PARAFIFTRS INFERRED INEERRED BEAN VERTICAL

STABILITY IUP,-DOWN) SCALING PARAMETERS VELOCITY COVARIANCE MISCELLANEOUS
-- -- - -- - - - - -- -- - -- --.- - --.. .. . ...- --.- -- - - - - -- -- - - --.- - -- -

GRAD.RICHARDSON NUMBER MOMENTUM FLUX FRICTION VELOCITY WITH LONG. VFLOCITY AIR DENSITY
)*.Stble,--UnsAble) (Nt/n2) (Meters/nec) / IMeter2/sec2) (KElq/)
a0.0O8 AT CN -5.79-Il 6 .872E-01 -4.722E-01 1.2264

GEOMETRIC MEAN HEIGHT HUMIDITY FLUX SCALING SPEC.HUMID. WITH ABS. HUMIDITY AIR SPECIFIC HEAT
(Meter) GMHZItZ211/2 (RN/sec e2) (Kq/kg) (meter R9/s.c n3) (ITcal./Kg Kel.)
12.99 S.74E-05 -1.037E-4 8.735E-05 2.4135E 02

Z/L AT CAN LAT.NEAT FLUX SCALING POTTFMP, WITH POT.TEMPERATURE WATER LAT.HEAT VAP.
-0.010 (Wa ts/A2) (Kelvin) (Meter Kel./sec) (ITcel./Kg)

2.16E 02 -2.765E-02 1.900E-02 5.9025E 05
Z/L AT to METERS
-0.008 SFNMKEAT FLUx ROUGHNESS LENGTH VAPPRES AT WT LEVEL

(Watts/2) (Me ters) (Mill tbr
MONIN-OBUKHOV LENGTH 2.36E 01 1.327E-03 15,634
(Meters)
-1.245E 03 SKY AND SOLAR HEAT FLUX DRAG COFFAT 10 METERS ADS.HUMID.AT WI LEVEL

(Wan ts/n2) (Duens unless) (Kq/.3)
-2I21F 02 1.723E-Y3 I.1R2E-02

TOTAL HEAT BUDGET FLoX BAR.PRES.AT WT LEVEL
(Wa t s/v2) (M "llber)
I.18E 02 1010.,63

BOWEN RATIO
(nn units)
0 .109

MCASUREMENT ERROR ANALYSIS OF PARAMETERS LISTED IN PERCENT MEAN ERROR AS COMPUTED FROM CONSTITUENT MEASUREMENT ACCURACIES.
TOP ROW ARE PROFILE ERROR VALUES AND BOTTOM ROW ARE BULK AERODYNAMIC ERROR VALUES. ALL VALUES ARE APPROXIMATE AND ARE *+or-"

GRAD.RICH. Z/L MOMENTUM LAT.HEAT SFN.HEAT SKY RAD. TOTAL HEAT BOWEN FRICTION SCL.SPEC SCL.POT. ROUGH. DRAG
NO.AT GMN AT IBM FLUX FLUX FLUX FLUX FLUX RATIO VELOCITY HUMIDITY TEMP. LENGTH COEF.

6G% 62% 52% 129% 44% 6% 71% 173% 26% 203% 17% 46Z 52%

175% 175X 46% 38% 103X 6% 24% 141% 23% 60X 1261 43% 40%

* CONTINUED BELOW

RUN NUMBER: 7905081730 MARINE SURFACE LAYER PRINT DATE: II JUN 1980
START TIMF: 17:32:50 PST NRL MICROMETEOROLOGY DATA SAMPLING RATE (ALL CHANNELS): 6/Min
START DATE: 8 May 1979 (DAY 128) SAN NICOLAS ISLAND, CA. DATA AVERAGING PERIOD: 30 Mn

COMPOSITE PROFILE AND BULK AFRODYNAMIC DESRIVED PARAMETER VALI)E WEIGHTED AS A FUNCTION OF THE ABOVE RESPECTIVE nEATUREMFNT ERRORS
WITH THE LOWER LIMIT OF THE CORRESPONDING MEASUREMENT UNCERTAINTY INDICATED IN 1 I:

PLUS PARAMETERS
STA:IIITY (=UP,.-=DOWN) SCALING PARAMETERS

C.RAD.RICHARDSON NUMBER MOMFNTUM FLUX FRICTION VELOCITY
( -Steble,--Uust b le. (Nt/n2) (Ieters/sec)
a 0Ol 0.021 AT SNN -I.13F o0 6.OE-021 9.274k-Il [6.0E-0i

I..i(HtERIC MFAN HEIGHT HUMIDITY FLUX SCALING TPFC.HUMID.
(Meter) GMH-ZI.72)I/2 (Kq/sec A2) Kqg/Kq)
1299 8.70k-05 IB.OE-ItI 0-769-05 23.OE-05)

Z/L AT GMH LAT.MEAT FLUX SCALING POTTEMP.
V I I1 (0 021 (W.tt, 2) (KelvI n)

217E 02 ('.OEu01I 3,3R4E-(2 02.OE-011
//L L1 10 METERS L
0001 to 021 SENN.EAT FLUX ROUGHNFSS LENGTH

(Wtts/m2) (Meters)
MONIN-OBUMHOV LENGTH -3 73k 01 (3.011.00 2.46AE-13 I6,OF-O0I
(Meters)

1.17bE 04 SKY AND SOLAR HEAT FLUX DRAG CUOFAT 10 MFTERS
()Wtts/e2) ( erters
1.21E 02 32.OE*I1I ,0SS I), (4.E-R4(

TOTAL HFAT B))DGET FLUX
(Watt./e2L

9.77F Or 0 3.E018I

BOMR N RATIO

(,i unlt.)

IFERER(LF BTWEEN THE PROFILE AND BULK AERODYNAMIC DIRIVED PARAMETER VALLUES AS COMPUTED VIA THE SIANDARD DEVIATION FROM EITHER THE
,WKOVE WEIGHTED COMPOSIr VALUF ((P MYAS(URFMFNT (RNCFRTAINTY VALUE (WHICH EVER AuSO UTE VALUIE IS LARGER). ALL VAI (ES ARE
LISTED IN PFRCrNT DIFFFRENCF AND ART E* r-.

GRAD.RICH. Z/L MOMFNTUM LATHEAT SEN HEAT SKY PAD IOTAT MEAT BOWEN FRICTION SCL.SPEC SCL.POT. ROUGH DRAG
NO.AT SAN AlTOM FlUx F.lix FLUX FlPUx F( RATIO VELOCITY HUMIDITY TEMP. LENGTH UOEF.

335 331 5?% 1% 1251 (I 47% 248% 28% 25Z 130% 48% SOt

R E O F MIA SUN 411



MARINE SUAEACL I AVER MIKOMEOEFORULOGICAL EXPERIMENT

NAVAL LET SF;ANC14 I AMORATORY
ATMOSPFR Hy PHSCS BRANCH

MARInE AIMOZPM)AIC SFSE ALM STATION
SAN N ICOL AS I SP AND1, CA.IEOURNIA

. . . MICMOMETELLREIOGICOL DATA

RUN NUMBEW: 79LSORLAJI PRINT DAT): MG IO JN 3901
I VA, .- E: 30: 3:00 PVC DATA "pM IN RAT IE (ALL L HANNELO.0O 6/Mon

END' TIMI: 18I:33L:2U P56 DATA AVERAGING PENRIonD; 30 Moo
;iI AAT GATE: 8 Coy 19'/9 (DAY 121T) NOMENCI ATOR: I'UPPER LEVEl, 2-LOWER LEVEL

ANAIQG CHANNFL RAW DATA IAYLRAC ODE):

o.0 No.0 N.02iIC. No.03GIT N.,040I N.05 MIT0 No.07 No.0 No.09
VU).T.:1FE.A TOHPSTALC1 TEM .DKO. SE PONI 0WP1v WIND SPEED) WIN'D6SPEED2 B AR.pRES2 5KV KAD. WIND DN

6.200 0.01 T .0,61 4.6,75 4.7510 9 AN? 11.662 458 0. .

M.1 N.1 I o1 N.I N.,1 4 N. 1 1o.6 No.17
L:ULK WI TEMP AG EREOULN.O AC VOLTALE MANUAL FLAG ZERO REF. SPARE A SDEANE B, VOL T .R EE,B
4. 441 3.798 2.550 0.1 0IT u. LOT1 0.OUT 0 .001 6 .205

oDIGI AL CHANNEL_ RAW DATA (AVERAGE): EVCAAPMENT DATA, FIEILD CALIBM1ATION ANDI WIND SPEED ESCARPMENT CORRECTIONS:

No.31 N,? UPWIND NEA: UPWIND L AND DP3E CAI DP E CAL WTEIIIOCAL WSEEC WSEC
A00 TItOk A IR TEM.?. HEIGHTI/LENGTHM PATHIMetersO (VoltS) (Voc tnI IVo0 ts) (CoColS .) (C oeff.)
1o1: :134 1 1421 124300 0.19 9 52 -00D -0.0 0 . 0 0 5.992 0 .949

oskTEM MCL)SEEPING PARAMETERS TRANSLATED INTO EtUINFEE0NC UNITS:

MAtk!AL FLAG EAMEINl COUNT DATA ItATE VoCL-T ME .D"EV VriLT REP DTEV ZERtO RRE.DEV AC VOL T.E[L.UV AG EREQ.C LUo AC VULTAO,C AG FREQUENCY
IN- sanl$) (Nosa C-ne INoscon) AON.l.OOOVI BON.I.000V1 INo .002V) (No 0)5V) INoaI >IH7I (AG) ITTo)

I 1 379V 0 a 0 0 115.0C 5 9.80

o O.SFRVED! RICAOTIErEMOI GGLL:AL PAKAMFtERS 33TCLUDINI. YAP ABOVE CAI AND ESCARPMENT GORRECTIONS) TRANSLATED INTO ENGINEERING UNITS:

All TI-MP.3 WIND ;E D DW PGONTI IlMP.SOIRUC.I WT.ND DIR.) RAR.PRES.I) DOT RAD. BULK UT TEMP MEAN AIR TEMP
(eisIo (me Mttet/I5C) )Ce1bsl:Ke.M2/3L(q Ie .Tre (Milloba.rO IWtt/,2 1(Celos I-lon
I?2.342I 10.20 7.13] NO DATA 1/5 0 008.60 -3.35E 0I 13.68? t8.46

AIR1 TE1M1' WIND STEED? DEW1 PU3NT1, TEMF.STRUC.2 TIDEPTARLE) BAR PRFS.2

Ies.o (Met. se (Cels,,_s Toe). M-2/3) (Ite MSLI )MoIobha r)
12.4i' 136.0'( 7.73 NV DA TA 0,515t TOO09.70

* LAL2O.LI 4(13 MLC9OMETELLRGLO.ILAL F'ARAIETER9

NZGHT, 71 POT.TEMP.I VIR.TEME.I V.POT.TEMP.3 AIOS.HIUID,1 KEL.HOMID.1 SPEC.ROMID.I VAP.PRES.I 0.VAP.PRES.1 REE.INDEX I

01demO .12 O elotus 3L 1)u (Celsoos (Kg/e3) (Percent 0Kg/Kg) ftM011bjr IMolO.rO (LKel.oR2/3
8.30 2.51 03.458 13.6318 ?.RSNE-03 72.8 6 .43 F-I3 3 0.393 1 4.270 NO DATA

HEIUHC, "2PTTA. ITM. .(TTMP. ANSHULMOD.? kEL..HO(MID,2 SPEC.IOlITD.2 TAPEPRED.? S,VAP.PRED.2 REF.INDEX.2
(Metero . -Clos C _;os IfeislsI (Kg/eS (P.-c,,t (Kg/g) (MoOloNbr I Iolbr 1~e.x-2/3)
9.7p 12.521 ~ 33.5157 33.648 7.960E-6 7.3 a1 6.48!3E-03 1 0.492 1 4.37 0 NO DATA

CorNraBLWPRINT 

DAETOUM90

DNSUREFR: 7Y000110110 MARINE SURDFACE [ ACER DATA SAMPLING RATE (ALL CLIANNE.LS): 6/Mon

START TIME: T1t: 3:10 PT MI RL MIGROMETEUDOG DATA AVERAGING PE RIOD: 0

START DATE: 0 hay 1979 (DAY 1- RO SAN MI CO)LAS ISOI A ND, CAL NOMENCLA IUR E: ILOUPPER LEVEL , 2-L OWER LEVEL

PROFILE CALLOL AT IONS BASED ON APOVE OBS',ERVED AND CAI EULATED SKI OF'T (BUSINGER,19173)
ELUX PARAMETEAS% PROC OLE SLVOPED

STARi iITT 0UP,-OWN) SCAT IN(' PARKMETFRS PARTIAL DERTVATIVES OnoLNCR.WITM HEIGHT)

ERAD.RLCIARDSDN NUMBIER MCOOSEMTUM FLUXK FRICTION V)LOE.ITV GENERAL FORM:DM/'DZ= GENERAL FORM: 'N'0rpE-

(n-,0IIIe,-.VUnslaD (IpT INt,/.2) (MeterI /ecr)ILNOI-N2 I /Lin(l3/ZS2 I. (LnlI -P !iO)-)(fl22PSI)L/
-0.01 A69 -?.DOE DO I.Z6 00 vZIZ2L1/ 'I IN1- 023

V;EOUMF TRIG MEAN HELE,(T HUMTDITY (1 SC:ALING qPcC HUMS. N-WIND SPE M/ecC NOWIND SPEED (/e
(Meter G MHZ3O72)1/2 Og/e ?IOKgOgI Z-HEIOT (Meters Z=HEIGHVT IM) etA
12.99 9132E-115' D.7O-V DWS/D2 2.45E-I, PS PS1

US 0LOPE 3 131F-Il
7/L Al LeoM LOT M EAT EFII
6, 0031 (Wdtt11s/el2( SCALING POT. TEMP. N=SPEG.MUMIDITT LKQKg) N-SPEE.MUMIDITV LRQ/Kg(

.. TEK 0) 7~oc ?.HIUHT (Meters) 2.HL TORT (MOI Vert Ax
//L AT I06 OlVES 2 '-6 .273E-03 DSM/D2- -..892E - 06 PSI-PSI?
-0_03I 0' N.H680 P0( OH SITLOPE- --R.B'C 03

(Wa tt-1,2,
/LOAT/IT 9.9 2 0 00 ROUGHMESS LENGTM N-POT.TEMP.OKelionO N=POT.TEMP.OKe'oonO

-S.O)(Mters) 2'MEIGHT (Meters 2-HEIGHT ORU VM Ao
SKY AND) SOLAR MOAT ELUX 3,6771-63 OPT/IG- -R,92E-T4 P01-PSI?

//L AT 72 Wtsc)PIK cI OPE.- RAP 6;E 0I

DIRAG GLFl AT 10 METERS N Ln7tMP STRUC.(ROM-2/3T
MI)NTA-0T4O:KH0V 0 FNGTH 01001 MOATI1 BUDGET PLOXTo I M.e.e..on...SI 2-HEIGHT (M) Vrt.R-15
r M ters1 (W tts/ttS, 400)t 03 PSI-ROMEk
-13.0(7C 04 2 ML.V CT? SLOPE-NO DATA

33, /3- 6.G630,T BIWERN PATIO
P51 Z0.', 3.)14 1OTL "M _t(tt'P0.32 At /1- 0 00/0,9 0.041

(,I f PA I fh',TNTSMISCELLANI GUS

VIT4 A bROOM 1; MAVI TAT TON PROF, TO L (ROOTI 0. MOO K 'UL
FIISTT ALIE LEAT IL TO' K ER",PIANlET)I TR,TLELIMT1DD "IN AMEAT MITTUR' AIM DENRITY

I.n on MI0 I/e/ NOML NLMDIO TRNECIF TANSF COOP OKq/e
0.4 9 -'4 0 74 0.714 0.2) -03 1I.32E-F-03 1 1226 5

-Go NEPAL Nolt AIR SPECIFIC HEAT
A--,' ......n.,ed. PofoWoreto Prtbi1e Slope *nd/,r P-rt-a Oe-,otoo( IT Cal /Rq 0 1 1

:SM, tod To, 0 g/ WATER LAIME AT TAP.

5.031OTE G5

C O)NTRNUED ON MOOT P00.9 412



RUN NUMBER; 7905081R'a MARINE SURFACE LAYER PRINT DATE: 11 JUN 1981
(TART TIMv: is; 3:11 PIT NRL MICROETIROLOGY DATA SAMPLING RATE (ALL CHANNELS) 6/Min
START DATE: 8 May 197Y (DAY 128) SAN N-COLAS ISLAND, CAL DATA AVERAGING PERIOD: 30 Nle

FSTIMATID MICRUMEIEOROLOGICAL PARAMETERS AT TEN METERSi

AIR TEMP. WIND SPEED DES POINT TEMPSTRUC, EAR.PRES. BULK WT TEMP AIR-WT TEMP POT-WT TEMP VIA-WT TEMP V.POT-WT TEMP
(Celsius) (Meter/uec) (CelsIusI Kel.M-2/3) (HM"li"ar) (Celsius) (Kelvin) (KelvIn) (KIlvun) (Kelvin)
12.426 16.27 7.72 NO DATA 1009.61 13.68? -1.262 -1.164 -0.137 -0.039

HEIGHT POT.TEMP, VIR.TEMP. V.POT.TMP. ARSHUMID. REL.H)MID. SPECHUMID. VAPPRFS. S.VAP.PRE. REF.INDEX
(Meters) (CelsIus) (Celsius) (CeIsIus) (Kg/e3l (Percet) (Kg/Kg) (Millubars) (MilliBarsi (KelnM -2/3)
I a(a 12.518 13.545 13.643 7.951E-03 72.99 .481E-03 10.480 14.358 NO DATA

BIl K AERODYNAMIC CALCULATIONS BASED ON ABOVE ESTIMATED VALUES AT TEN METERS (FRIEHF ET AL,1978):

INFERRED F)UX PARAMETERS INFERRED INFERRFD MEAN VERTICAL
STABILITY (IUP,-=DOWN) SCALING PARAMETERS VELOCITY COVARIANCE MISCELLANEOUS

GRAD.RICHARDSON NUMBER MOM-NTUM FLUX FRICTION VELOCITY WITH LONG. VELOCITY AIR DENSITY
-VStabie.-U's.tble) (Nt/e2) (eters/sec) 2Meter?/secl) )Kq/ 3)

-10 ,9 AT CMH -5.53E-IT 6.714E-01 -4.50E-01 1.2268

' Y0C7RI MEAN HEIGHT HUMIDITY FLUX SCAL ING SPEC.HUMID. WITH AbS. HUMIDITY AIR SPECIFIC HEAT
Gieterl LtH=(ZIZI)I/2 (K/sec l2) (Kg/Kg) (Meter Eq/sec me) VITcal./Kq Ke.)
(5.99 8./E -5 -1.012E'14 8.251E-05 1.4140K IS

Z/L AT GMH LAT.HAT FLUX SC1AL ING POT.TEMP. WITH POT.TEMPERATURE WATER LAT.HEAT VAP.
--3.) )utts/e) Keluit) (Meter Kel./sec) (ITcal./Kq)

2U04E U2 -2.8Y3F-112 1.943E-02 5.9029E 05
Z'L AT IS METERS
-0. G9 5FNHEAT FLUX ROUGHNESS LENGTH VAP.PRES.AT WT LEVEL

(Watts/e2) (Meters) (Millibar)
MOMIN-OBUKHSV LENGTH 2.41E O 1.239E-03 15.613
(Meters )
-1.136E 0I SKY AND SOLAR HEAT FLUX DRAG COEF.AT T MFTERS ABS.HUMID.AT WT LEVEL

Ia tTS/e) (Dimen sionless) (Kg/M3)
-3.35E 01 I.704E-43 I.179E-02

TOTAL HEAT BUDGET FLiJX BAR.PRESAT ST LEVEL
(Watts/t2) (Millibar)
1.95E 02 1010.1

EOWEN RATIO
(no unit )
I T ,a

MrA'tURENT ERROR ANALYSIS OF PARAMETERS LISTED IN PFRCENT MEAN ERROR AS COMPUTED FROM CONSTITUENT MEASUREMENT ACCURACIES.
TUp Aow ARE PRFILE ERAITA VALIJES AND BOTTOM ROW ARE BULK AERODYNAMIC ERROR VALUES. ALL VALUES ARE APPROXIMATE AND ARE "or-':

GRAD.RICH. 2/i MOMENTUM LATHEAT SEN.HEAT SKY RAD. TOTAL HEAT BOWEN FRICTION SCL,SPEC SCL.POT. ROUGH. DRAG
NI.AT TIH AT TOM FLUX FLUX FLUX FLUX FIUX RATIO VELOCITY HUMIDITY TEMP. LENGTH COKE.

144G 144X S5a 136Z 136% 7Z 116% 272% 29% 107' 107% 49% 51Z

173% 173% 41% 38% 101% 7% 31% 139X 23% 61% 124% 43% 40%

CUONTIsI D BELOW

RUN NOMELC: 7950I'll, MARINF SURFACE LAYER PRINT DATE: 11 JUN 1980
START TIME: 1A: 3:10 9SF NRL MICROMEIEUROLOGY DATA SAMPLING RATE (ALL CHANNELS)i: 6/An
START DATE; A Ma) 19/9 (DAY 128) SAN NICOLAS ISLAND, CAI DATA AVERAGING PERIOD: 30 Mit

(UI)GSITE TRF IIE AND FlIK AERDYNAMIC DYRIVED PARAMETER VALUE WEIGHTED AG A FUNCTION OF THE ABOVE RESPECTIVE MEASUREMENT ERRORS
WITH THE LOWR LIMIT Ur THt CORRESPONDING MIASUREMFNT UNCERTAINTY INDICATED IN I I:

FLUX PARAMETFRS
START) ITY SC=UP,-=DOSNI SCALING PARAMETERS

.RAD.RICHARDFON NUMBER MOMFNTUM FLUX FRICTION VELOCITY
(n-SIRbe,--UnsIbleI (Nt/e2) ( feter,/sec)
-T 004 5.12U AT GMH -l19E 00 IY.OE-02 9 390E-01 T6.0E-TI)

)GEOMETRIC MAN HEIGHT HUMIDITY PLX SEALING i;PFC.HUMID.
IM.terI LM-HTZI*I)1/l (K/sec el) (Kg/Kq)
12.99 8 6Ol-05 (ODE-O,] -. 65TEI (3.L-UST

ZIL AT GMH LATHEAT FLUX SCALING POT.TEMP.
-S. 06 TT .,/1 (Watts/ N ) ( eTIt)

2.12E 02 [IlIFOII -1.678E-02 T2.lE-02
Z/L AT I METFRS

i114 to ll SFN.HEAT FLUX ROUSHNESS LENGTH
(Watts/el) eters)

MUNI JPUkHOV LE NGTH 1.81E 51 13.oE ] l,376AE-0. 1 6,0E-051
(Mete, 51
-/ 31t o5 SKY ANY SOTAR HEAT PLOY DRAG COF.AT 1 MEIRS

(watts/l (Meters)
3.35E U1 ITCEI} 3. 2d--UA 1 4.0E-D4

TOTAL HFAT BUDGET FLUX
(Watts/elI
2.001 G? 3.SF 01I

POWEN RATIO

0.092 [11.08)

)TIFEREN. B, fWEEN THF PRl (LF AND BULK AERODYNAMIC DERIVED PARAMETER VALUES AS COMPUTED VIA THF STANDARD DEVIATION FROM EITHER THF
ABUE SETTED L4TMPTSITF VA) R HFASUREMFNT UNCFRTAINTY VA)I:E (WHICH EVER ABSOLUIE VALUE IS LARGER). ALL VALUES ARE
LTSTED IN PERLFNT DIFtFRENCE AND ARE "'tY-":

GRADRICH. Z/I MOMENTUM LAITHEAT CFN.HEAT SKY MAD. TOTAl HEAT BOWEN FRICTION SEL.SPEC SCEL.POT ROUGH. DRAG
NO.,At CH AT 13M FlITX PLUX FLUX FLUX FLUX RATIO VELOCITY HUMIDITY IEMP LENGTH COEF.

21% ITS AlT 11% 40% ox 7% 44% 32 2 121 57% 51% 59%

E EM OF DATA RIN 413



MARINE SURFACE LAYER MICRDMEYEORDL3GICA1 EXPERIMENT

NAVAL RESEARCH I ADORATORY
AT MOSPHERIC PHYSICS BRANCH

MARINENATPOOSPHFRIC NESEARCH STATION
SAN NCOLAS II AND, CALIFORNIA

.* MSCROMETEOROO OG1CAL DATAo.oo.o

RUN NURSER: 7905081831 PRINT DATE: II1U 1960
STAR T TI ME: (6:33:30 PST DAlIA SAMPLI NG SATEU(AL L CHANNELS): 6/Moo
E END TIME: lv: 3:40 PSUT DAT A AVERAGING P E RIOD: 350 Moo
START DATE: 8 M y (9 79 (DAT 1248) No MENCLATURE: ('UPPER LEVEL * 2-LUWER LEVEL

*ANALOG CHANNEL RAW DATA (AVERAGE VOC):

No .0 7-.01 70.12 N-.03 N..04 No-15 No.06 No.07 No .00 .C
VOL-T.REF.A TPMP,STRUC.I TEHP.STRLJC.2 DEW POINT) DE-W PO0INT2 W IND SPEED. W IND SPEE.S2 RAR.PRFS.2 GS SAD. WIND DIR

,.205 4.1 ..1 4.30a 4.614 8,706 7.8185 4.619 -0.066 5 3U9

No.! No. No.-12 N.13 N.,14 No.1It No.16 1o-17
RUGS WY TEMP AC EREQUE NCT AC VOL TNGE MANlA) FL AG ZEFRO DEF. SPARC A SP ADE P VOLT I RFEF.b

4.045 3.747 2.552 0.0 01 0 .001 0.0 01 0.0 01 6.2 0

. DIGITAL CHANNEL RAW DATA (AVERAGE): ESCARPMENT DATA, FIELD CA' RATION AND WIND SPEED ESCARPMENT CORRECTIONS

No. N 27 Up WIND NEAR U(PWIND (AND DPI) CAL D224 CAL WT61EFCAL 61 CC ICESE
AI R TEMP.! AY R TEMP,? HEIGHT/LENG TM PATH(Meters) (Volts) (V olts) V oit s) ( GfF f ' f4.,
1411 172347 1421 123542 0.199 49 -0.008 -UI.T5O 010 0 D 92 2.4?

o SYSTEM HUSEKEEPING PARAMETERS TRANSLATED INTO ENGINEERING UNITS:

MANUAL FLAG E.RROR COUNT DATA DATE V)J(T.REE.DPU VY)I.T .REE.DEV SF60 REFOESV AC VOLTEFLUX AC PRE.S. L.UO AC VSULTAGL A). FEEGUENE

(Hsas IMsrs) Nscaos) A)No,).005V( D(No.).00SV) (No.(.002V) (No.(5V) (60.)1Hz :VACL 0:
D I 15 0 0 1 15 ',9.75

o O8 :ERVED MICROMETEOAOIOGICAL PARAMETERS (INCLUDING THE AP4OVE CAL. AND ESCARPMENT CORRECTIONS) TRANSLAIES INTO ENGINEERING UNITS.

All TEMP.) WIND SPEED! DEW POINT) TEMP.STRUC .I WIND DIR. RAR.PRES.I SEY SA). BUI. AT FIP EAN AIR' TEMP
CeSius) (I eer/sIs (Cesus I.oM-2 /'S( (D q.Tre v (Mu4lo111a r) (Watt/n Z (Celis (Re F unI

12.7 09 235 16.2 7.4 N AA328. 119.27 92E U) 13.686 285 4,M

AIR TEMP .2 WIND SPEED? DEW PYINT? TEME.STRUC,? TIDE TABLE RAR.PRLS.2
(CelsoIos) (Meter/se) ( Celsius (Rel.xM -,"/3) (Moto r MULL (Mllluar)
12.354 14.58 83.07 NO DATA 0 .61 1 010 .17

oCALCULATED MICR))METETJRGLOG [CAL PARAMETERS:

HEIGHT, 21 FUT,TEMP.1 VIR.TEMP.I V.POT.TEMPI AD'S.HUMID.1 REL'.UMID.I SPEC.HUIID.I VAP.PRES.! S.VAP.PNEU.I REF.INDEX I

(Meter3s) (Celsis CesIs ""1ss R/3) (Peret I (q/RqI0 (MoIlubar (Millubar) (EeI.oI-,/T)
a,35 12.415 3.76 13.556 S.1q072E-13 74.99, 6.579C-0 110.632 1 4.17 50 DATIA

HEIGHT,??2 POT.TEMP.? VIR.TERP,2 VPOT.TEMP.2 ARISH)JMID.2 OEL.HUMID.2 UFEC.HUMID.2 VAP.PRES.T U.VAF.ERES.Z2 RLE.INT:0X
(Meter) (CelsousT Ces Ls) (Celsius) )RQ/ot3( LPertt) )Eq/Eq) 1(11lobar1) (Mu ,oIiarKL Xe oM-73.
9.20 17.444 13.17' 13.597 8.I50E-I3 75.07 6.635E-0 10.739 14.3:14 NO DATA

oCONTINUED BELOW

PRINT DATE: 11 JUN 1980 I
RN UMBIER: 790501830 MARINE SURFACE LAYER DA TA SAMPLING RATE (ALL CHANNELS): 6/Moo

STt'ART TI ME: 19:33:;30 PIT NRCL MI CROME T EOOGT DATA AVERAGING PERIOD : 30 MioS TA RT DATE: S Ma 19 79 (DAT 0781 SAN NICOLAS I SLIAND, CAL NOMENCLATURE: l.'UPPEM LYVRL, 2=LOWER LLVLL

oPRO3FILE CALCULATIONS BASED ON ADOlE OBSERVED AND CAlCULATED VA US )RUSINGER,T973):L

FLUPARAMEI F 29 PROFILE SLOPESSTART.ITY )UP,-=DOWN) SCALING PARAMETERS PARTIAL DERIVATIVES )o=ONCR.RITH HEIGHT:

GRAD.RICHARDSDN NUMBER MOMENTUM FLUX FRICTION VELOCITY GENERAL FORI:DN/DZ, GENERA) FORM:'NZSLOPD=
To-St'.le, --U-stob1l-( (Nt/el2) (Me ter s/sc) I(NI-N21I1/lt-o),ZI/22) lnZI-POI)-)LnZ2-PUSI)I/

-.2 ATGIN -1.9SF R1 .L49E I (GIoZ2)I/'I INI-N21

GfONETRIC MEAN HEIGHT, HULIIDITY.FL)LS SCALING TPECHLID. N:WIND.SPEED (0/see N=WINSPEED (I/see)
(Me ter)C GH.)21Z2)1/2 (Eq/sc 2)(EK g S-HEIT Ilees -HEIY (M) Vet.Aous I
12.99 9.66E-05 -6.301E-95 DNS/DZ 2.30E-IT PSIWS SLOPE' 3.2OE-31
7lL AT GIN LAT 'HEAT FLUX
-01.113 WI aos/1e2) SCAT INS POT. TEMP. N-SPEC.HUMIDIY R/ N:SPEC.HUMTDITT )Rq/Rq)

2,39E 02 (Ro'veos) 2-HEIGHT ( Meters 2~/g)ZHEISMT (M) Vert.Azos
I/L AT 10 METERS - .352E-02 050/02= -R.92E-06 P I=PS!?
-0.0102 SLFH.HDAT FE(.TS SN SLOPE= -R.5)E 03

Z/C AT 21 1.65E 0 1 ROUGHNESS LENGTH NPOQT.TEMP,(:Rluoo( N-PO.TEMP.T(eluooL R
-0. 0'! (motors! Z;HEIGHT ( Mete. 7-HEIGHT )( Ar.os-

SET AND SOLAR HEAT FLUX 3.63F-503 DFT/Ol' -3.33E--03 PSI=P512
Z/L AT 22 )WttIt/,7 PTR K ;LOPE -- 2.30E 01
-0.1002 T.SIE 00

DRAG COEF. AT 10 METERS N.LoTEME.STRUC. ( KuM -2/3)
ItDNIN-OB)RHILS ( FNGTH TOTAL HEAT BUDGET EL)(T )Totetsiols S-HEI GHT (M) Sect.ARn.
(Mo tors), (W .t'ts/. I 6.222C -03 PS I-NONE
-AISS2E 03 2.R84E 0.2 CT2 SLTTPE=HO DATA

FSll AT 20= 0.004015 ROWER RATIO

P~lAT /2_ 0 .3070( (eo usotI
PSI2 AT 1= 0.01a8 4 49 0.153
PSIS2 AT 12- 0.084263

*GENERAL CONSTANTS: _ISCECLAN.U

SON EARMAN4 GRAVITATION PROTIFLY PRIE B U) R BULE
CONSTANT ACCEL ERATION YUR.PRANDTL T U.SC HMTDT SEN HEAT MOISTURE AIR DENSITY
(No coils I Ie 2) NMBER NUMDER TRANSECUEF. TRANSF.COEE. )Rg/)0.4 9.7959y 0.74 074 0.92E-03 1.32E-03 027

GENERAL HOTEL,: AIR SPECIFIC HEAT
Acor aup loeotatieo eceeoded for measurement of PtoP(To Slope aod/or Partial Dorivatooc. (ITea1/Eg E el.)
Co mputatton executedI Dy insortion of: 1. 4143E 02

SHI-SHS- -/- I06E-A Eq/Eq. MATER IAT.HEAT LAP
ITe al I/Vq

1.9036E 05

UCONTINUED ON NEST PAGE 414



RUN NUMBER: 796508 830 MARINE SURFACF LAYER PRINT DATE: II JUN 1980
START TIME 18 333 PST NL MICROMEIEVROLDOY DATA SAMPLING RATE (ALL CHANNEFLS). 6/Mis
START DATE. A Map 1979 (DAY 128) SAN NICOLAS ISIAND, CAL DATA AVERAGING PERIOD: 30 Min

ESTIMATLD MICROMEIEDROI OGICAL PARAMETERS AT TkN METERS

AIR TEMP, MIND SPEED DEW POIN TEMP.STRUC. BAR.PRES. BULK WT TEMP AIR-WT TEMP POT-WT TEMP VIR-MT TEMP V.POT-ST TEMP
(Celsius) (Me e C se Cl s K. M-2/3 M illibur) (Celsius) (Kelvin) (Kelvin) (Kelvin) (KeIn)
12.340 14.84 8.05 NO DATA t010.08 13.686 -1.346 -,.248 -0.195 -0.097

HEIGHT POT.TEMP. VIR.TMp. V.POT.TEMP. ABS.HUMID. REL.HUMID. SPEC.HUMID, VAPPRES. S.VAP.PRES. REF.INDEX
(Meters) (Celsius) (Celsius) (Celsius) (K/n3) (Percent) (Eq/Kg) (Mllsbars) (Millibrs) (KeI.iM-2/3)
10.11 IY.438 13.491 13.519 0.141E-03 75.06 6.63IE-03 10,726 24.29 NO DATA

B BLILK AERODYNAMIC CALCULATIONS BASID ON ABOVE ESTIMATED VALUES AT TEN METERS (FRIENE ET AL,1978):

INFFRRFD FLUX PARAMETERS INFERRED INFERRPD MEAN VERTICAL
STABILITT I+UP,-DOWN) SCALING PARAMETERS VELOCITY COVARIANCE MISCELLANEOUS

GRAD.RICHARDSON NUMBTR MOMFNTUM FLUX FRICTION VELOCITY WITH LONG. VELOCITY AIR DENSITY
)c-Stable,-Unstable) ()T/.2) (Meters/sec) (Mter2/secI) (Kq/'3)
-0.012 AT CKH -4.35E-DI 5.953E-01 -3,544E-0l 1.2276

FOMETRIC MEAN HEIGHT HUMIDITY FLUIX SCALING SPEC.HUMID. WITH ABS. HUMIDITY AIR SPECIFIC HEAT
(Meter) GMH-(Z5Z2)I/2 Eq/sec n2) IKg/Kg) (Meter Kq/sec .3) (ITca./Kq Kel.)
12.99 7.17E-05 -9.813E-05 7.171E-05 2.4143E 02

Z/L AT GMH LATHFAT FLUX SCALING POTTEMP. WITH POT.TEMPERATURE MATER LAT.HEAT VAP.
-0.016 (Was/"2) (N-Ivin) (Meter K/set) (ITcal./Kg)

1.77E 02 -3.198F-02 1.904C-0 5.9033F 05
Z/L AT I0 METERS

"0.012 SENHEAT FLUX ROUGHNESS LENGTH VAP.PRESAT WT LEVEL
(Watts/nI) (Meters) (Mill LBr

MONIN-OBUNHOV LENGTH 2.3SF RI 8.540E-04 15.623
(Meters)

-0.075E 0? SKY AND SOLAR HEAT FLUX DRAG COEF.AT 10 METERS ABS.HUMID.AT WT LEVEL
(Wat ts/n2) (Disennin.less) (Kq/n3)
9.20K O0 1.609E-03 1.18OE-02

TOTAL HEAT BUDGET FLU)X BAR.PRES.AT WT LEVEL
(W.ts/n2) (Millibar)
2.IOE 02 1011.28

BOWFN RATIO
(so unlit)

0.133

M MEASUREMENT ERROR ANALYSIS OF PARAMETERS LISTED IN PERCENT MEAN ERROR AS COMPUTED FROM CONSTITUENT MEASUREMENT ACCURACIES.
TOP ROW ARE PROFILE FRR)R VALUES AND BOTTOM ROW ARE BUlK AERODYNAMIC FRROR VALUES. ALL VALUES ARE APPROXIMATE AND ARE tnr-t:

GRADRICH. Z/L MOMFNTUM LAT.HEAT SENHEAT SKY RAD. TOTAL HEAT BOWEN FRICTION SCL,SPEC SCL.POT. ROUGH. DRAG
NO.AT 0MM AT IOM FLUX FLUX FLUX FLUX FLUX RATIO VELOCITY HUMIDITY TEMP. LENGIH COEF.

68% 68% 48Z 127% 54X 13% 107Z 182% 24Z ISIZ 30% 44% 485

170% 170% 46X 395 98% 13 35Z 137% 23% 625 121% 43% 40%

• CONTINUED BELOW

RUN NUMBER: 7905081830 MARINE SURFACE LAYER PRINT DATE: 11 JUN 1980
START TIME: 18:33:30 PST NRL MICROMETEOROLOGY DATA SAMPLING RATE (ALL CHANNELS): 6/Min
START DATE: 8 May 1979 (DAY 128) SAN NICOLAS ISLAND, CA) DATA AVERAGING PERIOD: 30 Mit

* fMPOSITE PROFILE AND BU.K AERODYNAMIC DERIVED PARAMETER VALUE WEIGHTED AS A FUNCTION OF THE ABOVE RESPECTIVE MFASUREMENT ERRORS
WITH THE LOWER LIMIT OF THE CORRESPONDING MFASUREMENT UNCERTAINTY INDICATED IN I:

FLUX PARAMETERS
SAIl ITY (+-UP,--DOWN) SCALING PARAMETERS

GRAD.RICHARDSON NUMBFR MOMFNTUM FLUX FRICTION VELOCITY
St bl , -;Un,.bl.) (Nil/M2) (Meter s/.c)-0.015 10.021 AT GMH -1.16F O0 (6.0E-021 9.I56E-RI 16.0E-071

6'C-ETRIC MEAN HEIGHT HUMIDITY FLUX SCALING SPEC.HUMID,
I .er GMH=(Zl52)I/2 (Kq/ec n2) (Eq/Kq)

12.99 7.75E-I [8.OF-061 -8.49RE-0 13.0C-I5l

'/L AT GMH LAT.HFAT FLUX SCALING POT.TEMP.
-. O? 10.021 (Wtts/m2) (Kelin)

1.92E 02 12.0E011 -2.521E-02 12.0E-02]
Z/L AT 18 METERS
-0.005 (0.02] SEN.HEAT FLUX ROUGHNESS LENGTH

(Watts/n2) (Meters)
MONIN-OBUKHOV LENGTH 3.19E 01 (3.0E+01) 2.259F-03 16.0E-05
(Meters)
-1.995E 03 SKY AND SOLAR HEAT FLUX DRAG COEF.AT 10 METERS

(Wuts/nO) (Meters)
9.20E 00 (2.0E+0l1 3.70RE-X3 4.E-041

TOTAL HEAT BUDGET FLUX
(Watts/n?)

2,2F 02 13.6E-0II

BOWEN RATIO
T uVts)

0.142 10.081

5 DIFFEREK
" 

BETWEEN THE PROFILE AND BULK AERODYNAMIC DERIVED PARAMFETER VALUES AS COMPUTED VIA THE STANDARD DEVIATION FROM EITHER THE
ARCUE WEIGHTED COMPOSITE VALUE OR MEASUREMENT UNCERTAINTY VALUE (WHICH EVER ABSOLUTE VALUE IS LARGER). ALL VALUES ARE
LISTED IN PERCENT DIFFERENCE AND ARE " or-:t

GRAD.RICM. Z/L MOMENTUM LAT.HEAT SEN.H EAT SKY RAD. TOTAL HEAT ROWEN FRICTION SCLSPET SCL.POT. ROUGH. DRAG
MOAT GMH AT IRM PLUS FLUX PLUX FLUX FLUX RATIO VELOCITY HUMIDITY TEMP. LENGTH COE,.

z85 28Z 642 lOX 212 o 19% 7% 36% 21% 205 63% 621

t END OF DATA RIN 415



MARINE SURFACE LAYER MICROMETEOROLOGICAL EXPERIMENT

NAVAL RFFARCH LABORATORY
ATMOSPHERIC PHYSICS BRANCH

MARINE ATMOSPHE RIC RESEARCH STATION
SAN N1COLAS ISLAND, CALIFORNIA

H . . i MICROETEOROLOGICAL DATA T * 

RUN NUMBER: 790508190U PRINT DATE: It JUN 1980
SiART TIE: 19: 3:50 PS3I DATA SAMPLING RATE (ALL CHANNELS)I 6/Mon
ool T I : 19:34: 0 PSI DATA AVERAGING PERIOD: 30 Min
STAHI IdTE: 8 Md9 1979 (DAY 121) NOMENCLATURE IhUPPER LEVEL, 2-LOWER LEVEL

ANAL CHANNEL RAW DATA (AVERAGE VDC)

No It No.01 No.02 No.03 NO.04 No.05 No.06 No.07 No.09 No.9
Vi:: (rF.A TEnP.S1RLJC.I FMEP.S1RUC.2 DEW tGINT1 DEW POINT2 WIND SPEFDI WIND SPFED2 BARPRES.2 SKY RAD. WIND DIR.
t205 00 0.001 4.675 4.767 9.275 8,441 4.630 -0.103 5.514

N:. lI No.11 No12 No.13 N..14 No.'5 No.16 No.17
I IK At TEMP AL ERESUtNE. AC VOLTAG: MANUAl FLAG ZERO REF. SPARE A SPARE B VO.LTREF.B
4.0L7 3.731, 2.5533 0,001 0.001 0.001 0.101 6.205

* DILITAL CHANNEL RAW DATA (AVERAGE): ESCARPMENT DATA, FIELD CALIBRATION AND WIND SPEED ESCARPMENT CORRECTIONS:

N'.I No.? UPWIND NFAR UPWIND lAND DPIFCAL DP2FCAL WIBFCAL WSIEC WS2EC
AIR 1T1. I AIR TENt.? HEIGHT/LENGTH PATH(Meters) (Volts (Volts) (Volts) ICoeFf.) (Coeff.)
1411 1l130Y 14! 122534 0.206 39 -0.000 -0.051 0.000 0.991 0.947

ScSYTLR HIdUSENEEPIN, PARAMETER IRANSLATED INTO LNGINFERING UNITS:

MANUAL PIAG FERROR I.OUNT DAA I1AGE 'JtI.ROF.DEV VOILT,RF,DEV ZERO REFDEV AC VOLT.FLUX AC FREQ.FLUX AC VOLTAGE AC FREQUENCY
(Nc sL_") (N',scn-.) (No. _cs A(No. 1.005V) P(o. >.OGYV) (Nao.1.12V) (No.ISV, (No. IH) (VAC) (H)

a I 179 U O 0 0 0 115.5 59.73

o UI01* RVD n HUMI' UROLOICL P,RAMfTERS ( INCI UDING THF ATOVE CAL. AND ESCARPMENT CURRECTIONS TRANSLATED INTO ENGINEERING UNITS:

AIA TPoP I WIND SPUD) DEW P01NII T rP.STRULI WIND RIM. BAR.PRES.I SKY RAD. BULK WT TEMP MEAN AIR TEMP
Ie'll )Meter' ecI ICelsiusI Ne0.oH.2/AI (eq.Trel) (hilolBar) (Watt/2) I CelsIus) (KeloonI

I 131 17.71 7 El NO DATA 332.5 1009.25 l.44E 01 13.669 205.352

AIR TEP. 2 WIND SPEED2 D/W PIJINTP TFP.STRUC,2 TIDE TABLE BARPRES.2
Osto,, I /ete,'/sec) (Celsius) IKeI.M-?/3) IMeter MSL) (Milibar)

12.253 i5.L56 7.70 NT DATA 0.64 1010.35

o CAcCUL AIED HICROMETEI:NOLOGIfAL PARAMETERS:

HEIGHT, 1 POT.TitP.I VIR.TEHP.I V.POT.TEMP.1 AES.HumiIrt. I T oL.HUMID.1 SPEC.HUHIO.1 VAP.PREI S.VAP.PRES.1 REFINDEX I
I eIrr. lOOS I'SI (F ILies (Kq/n3) IPercent) (g/Kg) )HolODbr) (Millbar) (KelxM-2/3)
10.35 12.311 13.247 13.427 7.899E-03 73.5 6.434E103 10.400 14.083 NO DATA

HEIGHT, /? P'TITMP.? VIR.T~tP.2 V.PUT.TFMP.2 AtS,HUMID,2 REL.HUMID.2 SPECHUMID.2 VAPPRES.2 S.VAP.PRES.2 REF.INDEX 2
(Meters) lCelsoos) ICeJsocs) CeI~ls) (g/13) Ierceotn (Kg/Kg) (Millbar) (MIllobr) lEb M-2/31
9.2! 12.344 13.2DA 13.473 7.99SE-03 74.13 6.511F-T3 10.535 14.212 NO DATA

* CONTINUED BELOW

PRINT DATE: 11 JUN 1980
RUN NUMEFR: 79050B1903 MARINE SURFACE LAYER DATA SAMPLING RATE (ALL CHANNELS): 6/Min
<TART TME: I9: 3:50 Pl!T NRL MICROMETFOROLOGY DATA AVERAGING PERIOD: 30 Min
START DATF: 8 Hay 1979 (DAY 1291 SAN NICOLAG ISIAND, CAL NOMENCLATURE: =UPPER LEVEL, 2=LOWER LEVEL

o P6OFILE CALCEI ATIONS BASFD ON ADOVE OBSERVED AND CAI CULATED VALUES (BUSINGER,1973):

FLUX PARAMETT<V1 PROFILE SLOPES
STAIILITY (+=UP,-=DOWH) SCALING PARAMETERS PARTIAL DERIVATIVES (1=INCR.WITH HEIGHT)

GNAD.RICAARDGON NUBFER MUr0ENTUM FLUX FRICTION VELOCITY GENERAL FORM:DN/DZ= GENERAL FORM:'N'SLOPE-
+ a-StRie,-IInstb.6e) INt/SI (Meters/se) -N21N N21/[In(ZI/T210 I(Ln I-PSI)-(LnZ2-PSI)]/
0.002 AT GH -1.94F 00 1.257E 00 (ZI Z2)l1 21 NI-N2

GFOMETRIC MEAN HEIGHT HUMIDITY FLUX SCALING SPECHUMD. N=WND SPEED (M/seol N:WIND SPEED (M/seel
(Meteri GMH=(ZIOZ?)I/2 (kg/sec n2) lKq/Kg) Z-HEIHT (Meternl Z=HEIGHT (M) Vert.Ao
12.99 9.73F-05 -6.3054-05 DAS/DOZ 2.39E-01 PSI=PSIT

MS SLOPE. 3.IRE-01
71L AT GMH LAT;HEAT ELIJX
-0.003 (Watts/2) SCALING POT. TEMP. N=SPEC.HUMIDISY (K/Sql N:SPEC.HUMIDITY (K/KgO

p,41E 02 (KeVin) Z;HEIGHT (Meters) ZHEIGHT (M) Vert.As
Z/L AT 10 MFTERS -2.5RRE-0P DSH/DZ -8.92E-06 PSIPSI2
-0.002 SFNHEAT EllIX SM SLOPE- -0.57E 03

(Watts/ 2)
Z/L AT 71 4.04E 01 ROUGHNFSS LENGTH N=POT.TEMP.(Keluin) N-POT.TEMP.Kelvn)
-0. 04 (Meters) Z=HEIGHT (Meters) Z=HEIGHT (M) Ve. Axon

SKY AND SOLAR HEAT FLUX 3.689E-03 OPT/DO. -3.66E-03 PSI-PS2
Z/L AT Z2 (Watts/n2) PTK SLOPE- -2,19E S
-0.002 1.44E 01

DRAG CONF. MT 10 MFTERS NoLnTEMP.STRUC.(KxM-2/3)
MON1N-DROKHV LFNGTH TOTAL HEAT BUDGET FLUX II)inensoonlesI Z HEIGHT (M) VertAos
(Meter,) (Waits/n) 5 .57S,-0 PSI-NONF
-4.433E 03 2.95E 02 CT2 SLOPE-NO DATA

P11 AT ZI( 0.015?31 BOWEN RATIO
PSIT AT /T- 0 .00770 (no units
PS12 AT 71= .O0G9187 0.168
PSI2 AT Z2- 0.004637

H GINERAL CONSTANTS MISCELLANItUS

VON SRMAN GRAVITATION PROFILE PROFilE BE X BULK
CONSTANT ACCEIERATION TURPRANDTL TUR.SCHMIDT SFN HEAT MOISTURE AIR DENSITY
(H, unit, 1/sen 2) NIJMBFR NUMBFR IRANF.CIJEF, IANSF.SUEF. (Kq/.3)
0.4 9.7959 0.74 0.74 0.97E-03 1.32F-0 1.2291

" GFNERAL NOTO';: AIR SPECIFIC (4EA'
Accoracy looltatoon eoceeded F1r neasure- t of Profile Slope and/or Portoi Derovatoor. (ITCAI./Kq Ke,)
Conputton e 'ecoted Vy ,nserton of: 2.4145E 02

SHI-SH2- V/- .98E-3 Kq/M
9
. WATER LAT.HEAT 'AP.

(I Tc a./q 0
5.9042E 05
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RUN NUMBER: 7905081900 MARINE SURFACE LAYER PRINT DATE: It JUN 1980
FARr TIME: 19: 3:50 PUT NRL MICROMETEOROLOGY DATA SAMPLING RATE (ALL EHANNELS): b/Min
TART DATE: 8 May 1979 (DAY 121) SAN NICOLAS ISAND, CAL DATA AVERAGING PERIOD: 30 Min

* ESTIMATED HICROMEIEOROLOGICAL PARAMETERS AT YEN METERS:

AIR TEMP. WIND SPEED DEW POINT TEMP.STRUC. BAR.PRES. BULK WI TEMP AIR-WI TEMP POT-WT TEMP VIA-WT TEMP V.POT-WT TEMP
(Celsius) (ier/se_) (CelsKus) aRel.M-2/3) (Millibar) (Celsius) (Xelvin) (Kelvin) (Kelvin) (Kelvin)
12.239 15.82 7,76 NO DATA 1010.25 13.669 -. 430 -1.332 -0,302 -0.204

HEDlGIt POT.TEMP. VIR.TEHP. V.POT.TEMP. ABS.HUMID. RELHUMID. SPEC.HUMID. VAP.PRES. S.VAP.PRES. REFINDEX
(Meters) (CelsIus) (Celsius) (Celsius) (Kg/n3) (Percent) (g/Kg) )MIlibars ( Illvbars) )Ke.iM-2/3)
IO.00 12.337 13.367 13.465 7.98E-03 74.09 6.5IE-3 10. 519 14.197 NO DATA

* BUIK AERODYNAMIC CALCULATIONS DASID ON ABOVE ESTIMATED VALUES AT TEN METERS (FRIEHE ET AL,1978):

INFERRED FLUX PARAMETERS INFERRED INFERRED MEAN VERTICAL
STABILITY (tUP,-2DOWN) SCALING PARAMETERS VELOCITI COVARIANCE MISCELLANEOUS

GRAD.RICHARDSON NUBER MOMENTUM FLUX FRICTION VELOCITY WITH LONG. VELOCITY AIR DENSITY
)cuSnahln,-Unstable) (Nt/2) (Hetrs/seE) )Heter2/sec2) (Kg/t3)
-0.011 AT GMH -5.15F-01 6.475E-01 -4.,192E-01 1.2283

GEOMETRIC APAN HFIGHT HUMIDITY FLUX SCALING SPEC.HUMID. WITH ABS. HUMIDIY AIR SPECIFIC HEAT
(Meter) GMH-(ZI•Z2)I/2 (Kg/sec ! 02) (Kg/Kg) (Meter Kg/nec .3) (ITcal./Kg el.)
12.99 7.95E-05 -9.994E-lS 7.948E-05 2.414OE 02

Z/L AT GMH LATHEAT FLUX SCALING POT.TEMP. WITH POTTEMPERATURE WATER LATHEAT VAP.
-0.014 (Wats/2(1 (Kelvin) (Meter Kel./sec) (ITcal./Kg)

I.96E 02 -3.304E-02 2.139E-02 5.9039E 05
Z/L AT 10 METERS
-g.011 SiN.HEAT FLUX ROUGHNESS LENGTH VAPPRES.AT AT LEVEL

(Walts/M2) (Meters) (Millibar)
MONIN-OBUKHOV LENGTH 2.66E O1 I',SIE-03 15.609
(Meters)

-9.241E 0. SKY AND SOLAR HEAT FLUX DRAG COFF.AT I0 MFTERS ABS.HUMIDAT WT LEVEL
(Wt ts/n21 (Dimensionless) (Kg/3I
1.44E 0l 1.674E-03 1.179E-02

TOTAL HEAT BUDGET FLIX BAR.PRES.AT WT LEVEL
(Watts/n2) (Millibar)
2.37E 02 1011.45

BOWIN RATIO
(n unitIs)
0. 135

* MEASUREMFNT ERROR ANALYSIS OF PARAMFTERS LISTED IN PERCENT MEAN ERROR AS COMPUTED FROM CONSTITUENT MEASUREMENT ACCURACIES.
TOP ROW ARE PROFILE FRROR VALUES AND BOTT00 ROW ARE BI).X AERODYNAMIC ERROR VAIIJFS. ALL VALUES ARE APPROXIMATE AND ARE +or-'i

GRAD.RICH. Z/L MOMENTUM LATHEAT SFNHEAT SKY RAD. TOTAl HEAT BOWEN FRICTION SCL.SPEC SCL.POT. ROUGH. DRAG
NO.AT GMH AT 10M FLUX FLUX FLUX FLUX FLUX RATIO VELOCITY HUMIDITY TEMP. LENGTH COEF.

68% 68% 50X 129X 535 10% 105% 182% 25X 1031 28x 45% 50X

Il8S lEN% 46% 39% 96% 10% 34% 134% 23% 62% 119% 43% 40%

* CONTINUED BELOW

RUN NUMbER: 7905HI90 MARINE SURFACE LAYER PRINT DATE: It JUN 1980
SIART TINE: 19: 3:5) PST NRL NICROMETEOROLOGY DATA SAMPLING RATE (ALL CHANNELS): 6/Min
START DATE: 8 May 1979 (DAY 128) SAN NICOLAS ISLAND, CAL DATA AVERAGING PERIOD: 30 Min

" COMPOSITE PROFILE AND BUIK AERODYNAMIC DERIVED PARAHETFR VALUE WEIGHTED AS A FUNCTION OF THE ABOVE RESPECTIVE MEASUREMENT ERRL'S
WITH THE LOWER LIMIT OF THE CORRESPONDING MEASUREMENT UNCERTAINTY INDICATED IN I 1:

FLUX PARAMETERS
STABILITY (+,UP,-=DOWN) SCALING PARAMETERS

TRAD.RICHARDSON NUMBER MOMENTUM FLUX FRICTION VELOCITY
(-S abl.,--UnsTabl) I (NI/02)0 (Meter/ec

-0.005 10.021 AT GH -l.20E I 16.OE-021 9.384E-01 16.OF-021

GEOMETRIC ((FAN HEIGHT HUMIDITY FIUX SCALING SPFECHUMLO.
(Meter) GMH(I*72)I/2 (Kg/sec 2 1 (Kq/Kg)
12I99 R.36E-0, 0E6e -8.6) IE-05 13.0E-051

Z/L AT GMH LATHEAT FLUX SCALING POTTEMP.
-0.006 10.021 (Watts/n?) (Kelvin)

2.07E 02 12.0E011 -2.724E-O? 12.0E-G21
7/L AT 10 METERS
-0.005 1,621 SEN.HEAT FLUX ROUGHNESS LENGTH

(Watls/m2) (Met ers)
MONIN-OBUKHOV LENGTH 3.54E 01 (3,0EO0] 2.36SE-03 I6.0E-05]
(Meters)
-2.117E 07 KY AND SOLAR HEAT FLUX DRAG COEF.AT 10 METERS

(Watts/m2) (MeIers)
1.44E 01 (2.Ec011 3.4ai'L-3 14.0E-04I

TOTAL HEAT EI)DGET FLUX
(Wit ts/M2)
2.51F 02 I3.0E011

IOUNEN RATIO
(no units)
0.149 10,081

* DIFFERENCE BETWEEN THE PROFILE AND BULK AFRODYNAMIC DERIVED PARAMETER VALUES AS COMPUTER VIA THE STANDARD DEVIATION FROM EITHER THE
ABOVE WEIGHTFD COMPOSITE VAI.VE OR MEASURFMFNT UNCERTAINTY VAL(E (WHICH EVER ABSOLUTE VALUE IS LARGER). ALL VALUES ARE
LISTED IN PERCFNT DIFFERENCE AND ARE cvor-.:

GRAP.RICH. 7/L MOMENTUM LATHEAT SFN HFAT SKY RAD, TOTAL HEAT BOWEN FRICTION SCL.SPEC SCL.POT, ROUGH. DRAG
NOAT CMH AT IOM FLUX FLUX FLUX FLUX FLUX RATIO VELOCITY HUMIDITY TEMP. LENGTH LOEF.

230 23% 685 12% 20% Oz 13% 11% 32% 2% 155 54 SRI
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MARINE SURF ACE LATER MICROMETEORDI OGICAL EXPERIMENT

NAVAL RESEARCH LABORAT ORY
AT MOSP HERIC P HY SICS BRANCH

MARINE ATMOSPHkNIC RESEAR CH STATION
SAN NICOLAS ISLAND, CALIF ORNIA

. . MICROMETEOROLOGICAL DATA . . .*

RUN NUMBER. 79050R1930 PRINT DATE: 11 JUN 19AXSTAR T TIME: 19,34:1: PsT DATA S AMPL ING RATEI (ALL3CHANNELS): b/MonI
END T IME: 2It:;420 PST DATA AVERAGING PERIOD : 30 Mon
START DATE: 8 Ma7p 197 DAT I1S) NOME NCLIATURE: ('UPPER LEVEL, 2'LSWER LEVEL

* ANALOG CHANNEL RAW DATA (AVERAGE VDCL:

o.1 No.01 No.02 NoVA3 No.04 No.05 N..06 No07 N-.08 o0
VRLT.RKF.A TFMP.STRUC.1 TENP.STBUC.? DEW POINTL DEW PUINT2 WIND SPELDI RIND SPEELO EAR.PALS.? K A.W2o TN

6.205 0.001 0.0011 4 .65? 4.747 a 195V 9 .162 4.647 -0.104 5.496

No.10 N.11 No-12 No.13 No.14 No1.15 N-1.6 N0.17
BULK WY TEMP AC REREC AC, VOL TATE MANUAL FLAG ZERO REFF. SPAR E A SP AR E B VOL T.REF.Bl
4.006 3.7 33 2.55?7 01 a.00 S0l l0l I0~ 1.001 6.20,

0 DIGITAL CHANNEL RAW DATA LAVERAGEi: ESCARPMENT DATA, FIELD CALIBRATION AND WINE SPEED ESCARPMEAT CUkRECTIONS:

N". No.'2 UPW IND NE AR UPWIND LAND SPIFEAL DP2 F CAL WTEFCAL UTIO C I SSEC
AI R TEMP.I2 AIR TEMP.? HEIGHT1/LENGTH PATHLMeters) (Voos) (VolT (Volts) (I (Loe ff.)~
1411 1049 1431 121761 0_016 .39 -l0IS -0.050 0'.0 :91 947

0 SYSTEM HOUSEKTEPING PARAMETERS TRANSLATED INTO ENGINEERIAC UNITS:

MANUAL FLAG ERROR COUNT DATA BASE VOLT .REF.DEV VOLT.0FF .0EV 7FRO RF( IFV AC VOL-T.F: (X AC FRE. FLUX A[ )LTACE KU FAEG::ESNLS
(Noscans) INoscansI (N.scans) AINo..0ESV( B(Ao..(.005V) LN o..002V) (NoLT.)5V (N oL IoL; (SAC) (Ho)0 I 10a0 0 0 0 a a 105., 97

* OBSERVED MICROMETEOROLOGICA. PARAMETERS (INCLUDING THF ABOVE CAL. AND ESCARPMENT CORRECTIONS) TRANSLATED INTO ENGINEERING UNITS:

AIR TEMP. WIND SPEEDI) DEW POINTI TEMP.STEUC.I WIN D DIE.) BAR.PT.1 OAT EA..) BULK WYTFKP1 RE411s R lIMP
I~ls INetr/eI (Ce.sos) (Ke1.oM-2A (D.q roe a ~ lobr Latt 7 (CIo)_eloo12.049 17.IR 7.51 N DATA 331.N a0051 I.5EUI (.640 8.7

AIR TEMP.2 RIND SPEED2 DEW POINT2 TEYP.STRUC.2 TIDE TABL.E BAR.PAES.2

1~s 1 ( IMeten/sec) (Celsoous (Eel.' oM-2/3) MtrMLL (ol r
12.176 15.5 7.6 NO DATA 0.6 3 l & e.6

oCALCULATED MICEOMETET(ROLSGICAL PARAMETERS:

HEIGHT, 71 FOTTEMP.I VIR.TFMP.I V.PLIT.TEMP.I ABS.HUMID.I RELMUMID. SPEC.HUMID.I VAP.PEG. S.VAP.PaE S.I BEFIINSCO I

(MetIer s) (Celsoo-sI1 L.lsoo.oI (CelooIL Lg/rT) (Perr..t) (Eq/Ag) (Mllob ar) IMolobar LL~M 2/3)
00.35 12.229 IA3.156 13.316 7 .843C-03 7 3.60 6.38SE-IA3 1 0.324 14.11 NOATA

HEIGHT, 72 POT..TVMP.2 VIR.TFMP.2 V.POT.TEAiP.7 ANS.HUMOD.? BEL..HGMID.2 SPFC.HUMID.2 VAP.FBES5. S.V AP.IPRES.2 AEF.INDLO
INeterL Csos (Csos (Cso) (Kg/nIL0: (PercentI (A/g (N ohr (Mo4oier (AeI.oM-2/3)

9.2I.266 13.297 13.0 8 .AE0 73.91 6.459E-03 10.4,4 4.4 50TT

oCONTINUED BELOW

PEINT DATE. 1I JUN 1910
RUN NUMEER: 79050 81930 MARINE SLOREACF LATER DATA S AMPLI NG RATIE (tLL CLHANNELS): b/Mon
ST7ART TIME: 19:34:1 PI0,T NR L MI C RMETFOROL OGY DATeA AVEBAGING P ERIToD: 30 Mn
S TART DATE: 0 May 1979 (DAY 12AL SAN NICOLAS ISLAND, CAL. NOMENCLATURE: lolPPEE LEVFL, 2=l [WEB LEVEL

oPROFILE CALCULATIONS BASED ON ABOVE OBSERVED AND CALCULATED VOL UES LBUSINGER,19731:

FLUX PARAMETERS9 PRO) ILL SLOoPES

STABILITY LO.-Up,-DOWN) SCALING PARAMETERS PARTIAL DERIVATIVES LO=IACR.RITH HEIGHT)

TRAD.RICHARDSON NULMBER MOMENTULM FLUX FRICTION VELOCITY TENFRAL FOAM:DN/D2- GEHERO! FORM: N'SLOPF-
LSSt able,-Unstable) (Nt/,t21 IMe tese) ILNI-,4211/I1_nL?1/72I. [IL ,Z-PSI-((Lo Z2-PI(I'
-.03 AT CM -1.9IE S1,247F 00 (iZ1013L/21 (NL-N213

GEOUMETRIC MEAN HEIGHT HUMIDI1TY.FL.UX SCALING SPECAHUND. N=WIND SPTEED LM/sec HWINO OPTED (H/s-c.(Meter) GMH-lZIoZ2LI/2 (Kgse - 2 (Rg/RgL_ 7-HEIGHT IN'Eersl Z=HEIGHT (MLI Ver.Ao12.919 9.67K-OS 6.311E-In DWD/DZ= 2.37E-1 PSI-PSI=
WI S LOPEC 3.2IE-01

I/L AT hMA LOT .HEAT ELLIS
-0. 013 (waitt.o/-) SCALING POT. TEAP. N=SPEC.HUMIDITY (Eg/EgI N SP ECHUMID IT Y (Ag/Ag)

3.3FF 02 (Kelvoro Z-HEIGHT (Meters) ZzHEIGHT (M) 0/ro.ns
Z/L AT ILL MFTEES -2.9A4E-0? D SH/07. -R.9?2E-R6 PSI=PSI2
-10.0a03 SFIN.HEAT EL (LI H SLOPIEC -B.5"E 03

IWa ttn/2
Z/L AT 70 4 .54E SI R OUGHNESS LENGTH NPOT.TEMP.L1eloo) N.'PO0T.TEMP (Aeioos)
-0 IR (Me ersI N:IPO' (Metrs: 7-EGT M) V.r-oc

SET AND SOLAR HEAT FLUX A.694E-03 DOPT/ 1 7 -4 .L5E-0A PSI-SI
Z/L AT Z2 I Wa tt /V"? PT LE-1-.84E UT
002 1.45E 01

DRAG ClEF. MT 10 METERS N-LoTEMP.STRUC. LKoM-2/3)
MONIN-OBL(RHOV LENGTH TOTAL HEAT BUDGET FLUX L)'nnIn.. I Z.HE IGH T (MO V _1 AXcts
(Meteor.) IWetto/oT2I o. HSAE- PSI.-MONE
-3.R451 03 2.99E 02 CT2 SLOPE-NO DATA

P~ll AT 70- I.017512 BOW'N RATIO
PST l AT 7 2- 0:.IRR75 Lot units)
PSID2 AT 70- 0.570 1,9
PS02 AT Z2. ..00334I

o GENIERAL CRNRTANrOz MISCELLANEOUS

VON R(ARMAN GRAVITATION PROFILE PROFIE BU9 A BULK--------
CONSTANT ACCEL ERATION TUR.PRANDTL T UR.SCNM IDT R M EAT MOISTUORE AIR DENSITY
(No oni .) IM/e 21 NUMBERA NUMBER TRANTE.CUEF. TERANRECOFE. (E9/nIL
0.4 9.7959 0.74 0.74 0.92E-03 1.32F-03 I2RB

* GENERAL NOTE.S: AIR SPECIFIC 1(EAT
MEKIOOIC, Ii~l.ooctcddfrnaoee of Profile Slope and/or Partial Der~otove, LITcf/R Eel.)

RHO-OH?- +/- 8(-AV Eq /ERg WATER LOT HEAT SAP.
l1 ca. T/g)
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RUN NUMBER: 7905081930 MARIE SURFACE LAYER PRINT TATE :It 11P LI 19
STARI TIME: 19S""1 P"S N RL MDCROMETE)RLLOGY DAT LAMP)E ING FIATE (A(L. L-.ANNESL-,min
S TART DATE: A May 1979 (DAY 128) SAN NICOLAS ISLAND, CAI DATA AVERAGING PE 1IED. 3L Min

* STIMATED MICROAEIEDODLOCICA.PAHERST1NMTR:

AIR TEMP. WIND SPEED DEW POINT TEMPOSTBUC. RAR.PRES. R4ULE WaT TEMP AIR-aT TEMP POT-T TEPVI-T TEMP V 90)44) TEMP
Cels&us) G4,Te/st (Celsiu) (KeI1.ixM-2/3)I (Mill Ib ar) (Cel sIus (K elv in) (Kelvin) (Klvn (E1un
1 2.161 1 5.3 1 7.65 NO DATA 1911.5% 131.64B -1.487 -[.309 -1. -0 2/t

HEIGHT POT.TEMP. VTR.TE:MP. I.POT.TEMP. AES.HUMID. RFL.HUMIS Y;EEC.HUMID. VAP PPE. S.VAE PREG. EPLAS!HEY
(Meters) (Celsius) (Celsius) (lius Kq/n3) (Pe rnt (EQ/Kg) (M llubar) (Millibars) (Eel inM:
11.1 0 1 2.759 13.2430 13.37s8us 7 .927 E-3 73.883 6 450E-03 0.430 1 4.10 2 1 SOATE

* U) K AERODYNAMIC CALCULATIONS RASPSD ON AROVE ESTIMATED VI) ES AT TEN METEES IPRIENE El 81,1978).

INFERRED PLUSJ PSOAMPTERS INFERMED INFERRED ME AN VERY ICAL
STABILIT Y -nUp,- N SCALING P ARAMETERS VELOCIT Y COVARIANCE MIUC ELLANEGUS,

DMAD.RICNARDSON NUMBEFR MOHENTUM PLUS FRICYDON VELOCITY WI TH LONG, VELOCITY AIR DENSITY
)Stab"Ie,--Un".able) (Nt/tt2) Gie ier./ecn (Me.tIer2/sec) )R/t3)

-1.012 AT CR4 -4.73E-01 6.2U251 -3.046E-S 1.2790a

CGEOMIETRIC MEAN HEICHT HUMIDITY FLUX SCALING T;PPS.HUM)S. W(ITH 861. HUMllIY AIR SPECIPIE HLAT
(Metr) N OM .)Ze 2/ (/sec Mn) (Kg/Kg) (Meter Kg/nec 3l) 1(1 cl ./Eg Eel.)
12.919 7,EI -l .022--04 7.751-IS 4139E 02

Z/L AT OMN LATAPFAT EL)'S SCALING POT.TEMP. WITH POT.'TEMFE RAYURE WATER LAT.HEVY VAP.
-0,016 (W it s / T (K elv in) (M eter Ee/r)kInuX /Eg)

1.2 02 -3 .4 7RE-02 2, 157E-02 T.9144E IS
Z/1 ATY I0 METERS
-T 0 1 Y:.9RHEAT PLOD ROUGHNESS LENGTH VAP.PRES.AT WT LEVEL

(W., H2nI Meter;) (ME IibarI
ROMN-OBURNOV LENGTH 2.68E 0T M7IR E-04 15.592
(Moters)I
-8 .053E I? SKY AND 10180 4181 FLUX R SEA COPP~nAT ID METERS ADS.M(JID.AT WY LEVEL

)Watt"slL) (1)irten7siL len) (EQ/m 3)
1.45K 01 1.64TE-03 I 17RE-1

TOTAL HEAT BDGET F I O RABR.PREO.AT WT I EVIEL

(Aut' tn/mI2) (Millubu.r)
2.34K 0 ? (lIT .71

PIORES RATIO
Inn units
O .1I3M

"MEASUREMENT ERROR ANALYSIS OP PARAMETERS LISTED IN PERCENT MEAN ERROR AS COMP))TES PROM CONSTITUENT MEASUREMENT ACCURAC!I.
TOP ROW AMP PROPILE ERROR VAL.OFFS AND BOTTOM RO1W ARE RULE AE RODYNEA MIC E RROCR 0511(1. AL) VA).(J4.S 800 8PPAOVIMAIE AND ARE

GRADRICH, 2/L MOMENTUM LATHEAT SENRE1AT SOY BAD. TOTALHEAT DIOWEIN FRICTION SCL SEEE SSL.POT. RU)hI1 SNAG
MO.AT CR4 AtTOlM ELLIS PLUS PLUS FLUX P101 RATIO VELOCITY HUMIDITY TEMP. LENGTH I)OEP .

64X 64Z 49% 128% 49% 10% T02% 177% 214% T03S 255% 44% 49%

166X T66% 46% .34 94% (0% 33% 137% 23% 61% TI'% 43% 40%.

"CONTINUED BELOW

RUMN NUMBIEE: 7YTSCRIM93O MARINECSUEPACE LATER PRINTDATE:, IIJUIN 19"o

START IIME: T9:44:i POST NIRL MIERLIMETE))ROLDIY DATA SAHELIN RATE (ALL CHANNELCS): 6/Rio
STAR T DATE. A Ray 1979 (DAY IcYl) SAN N IC OLAS ISLAND, CA) DATA AVERAGING PERIOD: 30 Run

"COMPOSITE PROET) K AND 811 K AERODYNAMIC SERIPO BARAMPTFR VALUE WI IGHYPS AS A EUNCTION OF THE ABOVE RESPECTTVE MEASUREMENT ERRORS
WITH THE LOWER LIMIT OP THE COREESPYNSING MEASUREMENT UNCEFRTAINTY IDICATED IN 1 N 1:

FLUX1 PARAMETERS
STABB ITY I).=UP,-OOWN) SCALING PARAMETERS

G'RAD.RICRARDSON NUMBER MOMENTUM PLUS FKI CTISN VELOCITY

)utableo stR1) (Nt/2' ) (tesn
a .005 10 .021 A T CR4 -1.17E 0D 16.OE-TII 9.237K-SI160-)

rOOIETRIC MEAN HEICHY HUIDTITY PLUX SCAlING SPE.C HUMID.

(Meter) OMH.)21e7Z2)I/2 (Kg'/senel (KQ/Eg(
12.9 TO710 84Fl) -. 760E-l (3.0 -0t

Z/L AT CR4 EAT HEAT PLUS SCA) INC POTTERY..
-0.0107 10 .021 (W atts,/MI2) (R elvnn

2.03E 0 2 12.0En01) -3 .029E-02 (1I-1F0)
7 /L AT 1 0 METERS
-0.015 lID02) SINMHEAT PLUS ROUGHNESS LENGTH

MONIN-ORURKHOV LENGTH 3,MOE IT 13,IEul(1 2IIIE-LI 16.01E-051
(Metler s)
-1.875E 02 SMY AND SO[lAR HEAT PLUS DRAG CUPE.AT IS METERS

(Waott/sD) (Metes)
1.415K a I 12.TEnTI 1 3.53.53) ..QS )H.E-54)

TOTAL HEAT OV)IDGET VLUS

2.50) 02 13.0E.0TI

DIOREN RATIO

1.16Is1 11.98,

DIEPERENCEF BETWEEN THE PBOPILE AND BULB AERODYNAMI C DERIVED PARAMETEfR VA) IE ) AS COMPUTED VIA THE STANDARD SLUIETION LEOM ITV.R THE
ABOVE WEIG6HT ED COMP OSI TE VALIIE SR M EATURIERENFT NCEEBTAINTY VAL))EF (WHICH P VPR APS II ((YE VALU0E I S IA R CPR AL L VAL ITUS ARFEE
I ISTE D I N PERCENT DIPEEMERCE AND ARE ,Eur . ;

GR ARRICM. 2/1 MOMENTUM E AT HE AT SENMEFAT SOY MATE. TOTAl ,HERT FOWLSN FRICTION SC) SIE 05):t .9C' BLUSH] DRAG
MO.AT CR4 AT TOM (ED E LUX F IG EI tUS F10 RAIOt VELOCITY HT)RT DITY IRM .p (ENETH CIEEF

27% 27% 62% Ill 25% IS 15% 16% 34% .13% (IS 59% n0%

IF END OF DATA ROIN 419



MARINE SURFACE L AVER MlCNOr' 11 0NTILOCI.S' F TPFNiTFNI

NASAL A1 'LI IN IT'II1NAROSA 0

ATMO"U5P.ICI P 'l~ I ' PANCTTH
MARITNE AIZO011TPAIC Nl,!FAI 15AII ST IN

SAN N I ItA I SLA ND, CAT I FORItkIO

* M III.NMFEONIIIL UGICLL LOTA .ANN.N

RNUT, ~ 00006*7Ui(I110 PRINT DATE. 1I JV, D98"
STOAT7 IMFoE 0, 4:30 Puit DATIA S;ANMP lOI NRATE (AI L (00.001 LG' 1,/1Mo
L NOi TMs .. 4 4b Por DATA AVEAAIN2 PN I U: Ott' Mo'
TIART 0DATE A O., 021Y DAY 12. 1 NoMFNCROT ITFF DOE' , 9. OWk I I

ANSI 0C LINNO I NAW LOTS I VE 02' 06C

N 1V N,.61 No.0. N".. N-.04 N,OTO 0.0.0 N,.0 07.1 IS N, I;y
V'II I0 T IM I00 11 "11 tlIOLc.2'DEiW I-LSINTI DTA PUtT WIND WFF Il IND 51 1 loA PA IS ": 0' 'IN IR-

1
16 DOLT, 0 0 0 4.6701 4 76T 1 .70C, 7 000 4 6 36 -6 104 21

1ol D.l " ,1 NSo' 'I ' 01 14 1.10 No IsP.1 N .T7

TOI N1 -'NT I I' K" L. EO1oL Ni f A V0 TAG! MN.I.1 IFA'. Rt AS NIl SORE A 5.01 ' 01 T ,~ 1

DIN f1.1.0 ETTON L NRAWDT 1041, k0 NAGA ESCANONT NI DATS, FILL D (:I 1 LOPATI SN AD WINO Oil ED) L'CSOPDLN' 5jo0.L IIlC-

SA I MIN Cr.' HI ILI INGCI(I PIT II(Moe'I I010 v21' 'V1100 _'.iT, C''

'I<1<l H-T.'uI.. IINi( SOkAn,[ 1, 165(o;LAoIfS INTOI E.,610.III ING IN Is I

11160 I-'0 0OOI11 ' lI N II 1:01) DIAT O RI11FF .1,110.f T 0' : 9600" NO 't . I') SI.1:1,1 0 0 I T1 Ie:0, ' 'A' .001, . FED 0, l:I

lA IN 00106 276

.Ib'.I ROODV MILI0,iMLT1,OOO. 02165'. PSRNA.'TENO I INI oIDING (Ill AFOL)t CAI AND EOCANPTOI.NT COORCET ION!1 00.0 SILOS INTOD ENCII 00:46 20.115I

AIR T I Mi' I W I ND0SF 1 DEW1041 161.TU IND DIN. I DA0.0 , 1) '.1 Ak A T00. I 10 0"I IM

(.:7 I.T 764 NO 1) A a7. 10( A. I 4t6 [1I 1-4 621 "'

0Iw (000'. WIND SPE1TO? II 1.0 ('101 1 To,1 1TNS .2 7101 04erAI10 I Lok 25
'f-'oN .'OeIer/s_' I Ii l Il' I (e. MN- ' (TMe , ,6 (Dil ''oI

1231 (4. 63 7.76 NODTp.. OO4

(A. CUT HOED MICREN(DTDI'OCD6 114 PARAMETENS;

0EIGHT1, 1 PIT.TIMP.I SIR. ,OST.T SPOUTTE'. I RRO.H150ID.l RELI .DII"M ID)I 1 iLO 1L HO11. I 000.9005 I 5 P2 06. CI 10.011

14.35 7.1.7 13,24 13.30 7,916C- 74.50 6 4450-02 ' 41 (26 s10

OFOCIT,. 72 PT JT.T60.2 VINPTI,.,2 0.T'0'.T1rP.7 RI.0.HUMID,7 2 0 RI LMID .1'E.T,1M6li 3A OREFES, s~ 00 'hI IN XL 0.'
IMNMPN l~lsit~i Ilsooo ,C.. NI, 1 IR/e I Iecet N(pq 'Mil I.' '011

0.20 .. 727 3.064 13.35 7.',90'' 74 55 ,A 50(-0 123 :0 17 110;

N 40INiJLU, FI 0.0

PNINT DLAT, I I 'UN I100

RSS NUMBFNR: 24105V021162 MARlINE 01100 061 I AIER OATA SOmI'I 10.". ,10 I0 II lANAi L60
'T ANT TIME: 20: 1;30 000 SO NMECROMDEON6OIT O ATS AOCFA2 ('R10 0 o
START DATE: H So.y 10700 (DrY 1001 SON NICDDAS 1610000ND0, ALD'0FNC IAl u.NE ''(090 2m0 . t I RN A.CL

*PR OF ILE CR6001 AT IONS B0A6E. ON POVt 0ITFNOED AND CAI COLIO 0) VALLISI S I0 11 0N610Q, 14731.

F60X PANANET ENRS 001 ILL SL -' 11
STRATITITO I. U ,-DOWNI SCALING PRAAM'.TLRO PORTIA DCOI/Ol I21 Vi 10.00 WEIT, I0 I..

0.040. NIEHANDSOq NUTMBER MOOED lJot FLUX FTAlTION V0-:1 0'lTO 560.0001 Pr 05 M ' P300 fO N. I."0

003 AT CNN -1.05 00 1.28 00CD72, =10

(MMM OME N (,MEN IOT INO/Ec T Lj 5/A-NG 1,E.O1 Ntlol0 !lFF0oT" NI IN'D Icr M,',

12. 99 9.39-0 '6369l 1,~D? E.!( II

//L Al DM4 LAO NEAT FLUX
'T004 (W tt /M2i SCALING' PSI. DEMO. N SI'EC.NHUM I DITT II qNQ 0. ;Pi( DIINOD I 1000I

2. 3E 02 IleIoo-T 2 -1F1.00 I Me~r A HEI0E IMI'nI .. I

1/6 At ID ME TER k53.163E-62 D34902= -RH 9:1 L6 p1-PFSI,
-0. 0 03 S0 N.H9AT F I( -IX A.1191 . '6 "

IRaW ./O
2/C NT ZI 4 .81'0 II NOUGANES L NGCTO N-LIO . TOM"'. I I.,o I N 2 II .0o021o"',
-0.0 0-, 71-)nN 7-01 IOTT Me HE'.'IT Ml 1* 0e A.ov

000Y AND SOTLAR HIT AT f LUX 3.6 940 'GA 000/07'- -4 41E03 1~ - ,
Z1I AT W ( ots/eM' ('II 0I7- I I 1 01
U. 0b3 1.45f 01

0006, GCLE. 0T I TOPC 'A . NM?1
rIIININDDUKOI (60060 TIlHA NERO -1000 FLIS T"o) n~oe,. I_ -11, IM I''O'

(TI OMeONI)I N IWO ,0/2T1 6010, 0 1 11 -NON.
-i.4639 03 2D. TI? (E0.111. 1000

Pl AT II- 0.019411 10(0N NATIS

95S AT l? 0.08/ Te no 100.1 I L'
90'12 AT 71 DI 74 1.206,
PS?00f 0...!9411

*GENERAL CIIOOTANTS' MI -LELLANI Oco

004 NARMAN GNAVITATION FROFILEI PROFIT E BUT N NLK
IONSTANT ATEFATO III 1 P"'RANDTI TIIN.DSCTIMIDO ';9N1 HOOT MOiTONE AIR IN, I I
1I0 N, N-0 I ) /I.N' 71 NOF M A'INMFOR TRODSFl .6L111 "'.06 S J, l .NqI,

04 4 74510 0.74 0. 74 0. 9?1-03 .2F-3 I .0

Of6 NFRAL N001': 1, P, 011 o IfA
A __baoy ( - I -T.i' ekeN,1e0 E- .M.0.TCMN oP .o,. S1000. ond/,, DM100

1 

0 'r--cC 111 0 *

* (IST10.I . ((. O I IT PATCT 420



RUN111 NUMELA 7NCI D t-I'.; MARINE SURFACE,, LYER PRINT DAE T UN "I'l0
TIART TIME .20 4 i311 PIMIL MIH 1ETNI 1LSIU1 DATA SAMPILI I. RIATE I.tL3I.IANNITI "'m-

, TART DATEi A May TX7P (DAT 128I SAN NECOLAS IS AND, CAL DATA AVEFRP IN. FITEAOD 30a MIn

ISTIM4ATLOC IRIE0 IR'IIIA PARA,1fTSRL AT YIN METERS:

AIR TEMP. WIND) S'tD DIEW PUTTIT IEMI'.STRIJC.) RLAR PRES. TIULE AtTTEMP AIRt-ATtITEMP Pill-Al TEM ST-WI TEMP V.901,W A EMP
(LesuI It; I lsus (Eel IM?3 IMITIRlr ICIIUI (RelvI (K Itvr, 1~lvn L.q
12.T21 14 US 7. 71. NO1 DATA IIT.34 1 3.2 -1.5 OI -1.4 -L.373 -T 2

HE 1051 PUT I fP . VIA TI ME .P T.TMP. ARS.HUMID. RELNHUMID. SPECJiUMID. VAP-PRES V AP.PRES. NET. INDEX
IMetersll) IC Isus 111.s, (Celsius) (Eqg/2elI T(PertI.1, (Eq/A

0
) INIII o MhIzT",s (NIe..M-2/31

IV O 1.29 1.24 T.33 7.96 E-3 74.59 6.49710 01.08 14.T NO6AT

111ll k At KLTNXMIL' CAL CuI A IGNS BASTID ON AROSE ESTIMATED VALULS AT TEN METERS FIFEE FT AL,19781.

INEIIRI.S l(US PARAMfILENS INFTERED INFERRED MEAN SEN TICAL

5TA 1,ILI Ty IUP, -DOWN) SCALTNG PARAMETERS VELOCITY COVARIANCE MISLELLEINEVUS

I.AD.RIIVANSSQN NINtIIE SITITNTUM FLUX FRICTI1ON VFEOCITY WITH LONG. VELOCITY ATEDENSITY
*-Stl IsIL,

1 5  ue INt Mtr/eT I, " I t2er2 ,/, ' / s "c2)K (q,3)O Il AlI GrI -4.381k-O 5.1973t0ST -3 568E-Il 2.289

FRIC TAlL tAN HELI IN) EtJAIDITE F PIlS SCALING S PEC.EIUMID. AITH ASS. HUMIDITY AIR SPEC.IFIC SEAT
It I PTVII.7T: l(g /Ic Za I (EQ O.)(/'qI (Meter Kg/sec: M3) lITcI./Rq Eel.,

12.7 7.4,E- 5 -1.0I0E 04 7.41E,-D-, 0414OE 02

-- NL M- ANFTFU SCALING PUT.TEMP. WITH POT.TEMPEXATUXE WATER LATHEYAP

1.8E 02 -3 54"r-02 2.11MG-DO2 5.9046F US
I IT S MILIf 4V;

1d8 N.HSEAT PLUS ROUGHNESS5 LENCTE- VAP.PES. AT AT LEVEL
lWalt1S /t2O I(Me ter (MiII ib ar)I

M(ININ-OE IURESV LENGTH 2bO ST3 8. 632E-04 1 5.561

-7 324EGL SEX AND SOLAR HEAT FLUX DRAG COEPFAT 10 METERS ARESMUMI1D AT AT LEVEL

IT.5E TI I.TE3 lIHE

TOTAL. HEAT bUDGET ELlIS IIAM.PRES.Al I ATi .EL

2.2ME 02 1501 . 54

"IN RATIO

U.144

M:,ALURGErNT EXASE D ANNE YSISVOF IPARAMETERS LISTED IN PERCENTI MEANNERRORFASDCOMPUTEDFROM CONSTITUENT MEASURE MENT ACCURACIET
IP RUN ARE E.UklfIT LE EkRLN RE At q AND EOTTUR RITA ARE IllS E AERUDYNA MEC ERROR VALUES. ALL SALUES ARE APPRO I MATE ART AREF'or

2USAD AWN.H i1L MYMFI-SUM LAT.HEAT SES.HEAT SK Y RED, TOTAL NEAT EOAPS FRICTION SCLSPEC SCL.PUY. ROUGH1. DRAG
-I AT TTM FLUX EIT PX LUS PLUS PLUS RATIO VELOCITY HIIMIDITY TEMP. LENGT H CLIEF

.2% ,2% 48%. 127% 47% 10% ITIX 175X 24X 103% 23% 44Z 48%

1:1.0 IslEZ 46X 39% 94X to% 33% 132% 23% 60% 117% 431 40%

*f, LIT 153, [I bELlIW

tIuMlK , L TSLHITLr MARINE SURFACE LAYER PRINT DATE:; I I JUN 1950lUST :15 'I5 .: 10 PSI NRL MICNUMETEISLDCT DAT1A SAMPLING RATE (SIC CHANNEL S): 61MIS
TUE

1  
V I, Va 1.(79 ITI 11, SAN RICOL AS ISE ANT, CAI DATA ASERA II: P ERI1D: ;TI MIS

I ~ '(; ,)I AND I.1 K NE.IINENII SEA IIJE PAR.ME TEE VA4111K RETORTED AT A FUNCTION OF THE AROvE RESPEI 'TVE MEAS;UREMENT EXEUNT
RWE TI(IL I "LiM, 0 ( I I TH IUJAESC. UNSIMS; If ASUREMIN IT UNCERTAINTYI INDICATES 1N I I:

ELUSX PARAMETER'S
Sl IP(TI I UP -DOWN) SCAL ING PARAMIFTERS

VAE" I '',"'I:~ 1 l,IttE. I I; ST11ll FLUX FEI1CT TYNVELOCITY

lD I', C.11 At GMH I-I Il 1 0tA.IE-S'I 9. 17E-Sl IE.1E50(I

Tou.(I).19H (" UIIIE15 SCA ING SPLC.EUMLD.

-- , IF),1 U F 06)SEISI PF - .7- 13.IE 05 1

1 . AT Gtt" kLATHE AT FLUX SLATINGS POT.TEMP.

,0,,,"TII WS 12 120K8 -0.2S-I lDETO

I Al III' ME TEES? Or O l - ,2 A -2 12 O -2

TI016  to 0.1i TIm HEAT fluE EIIIJGHNFVS LENGTH
,AW ,/O 1IMe trs

XIJStXbJ,'SIV tENC1LI 4,T91 ST 1 (CESITI 2.-2FE-T3 16ATE-OSI]

I 7117'E I -KY ANI S OLAK HEAT FLUX DRAG COFEAT I MEI T EE0)

NIL;E. El TOFIOT 3.60.J1l'03 14.TEIMT1

I IITRL IIEAT P115011 FLUX

7431 1.0 3S.I

3.;171 IT. 081

* llll, i 1 EL T"P E tl.NTFE. P11l11"1 l UE TUYA I CIVI ;, PARAMITE VAlUES AS L.MPIITET VIA TEE SlTANDAISD018 Dt-IITS FROM EITHER I'll
I V I Al, TI. ) IFS I FIIII pI SA , lIE A-IN M1IT UNEERTAIST VALUEF (WHICHI EVER ART5YI )(tF VALUE I' I RRE. NI A) I Al '4 ARE
I TfLTE III EIT SIEEETEN ANDAR lr-

I1,RAY A 1,11m //, MIlli NI(iI, (AT 41 Al SEN HEAT T;K RED. TOTAl XHEAT R4OWERI FE ICT US ',k. SEE) S: I ,PUTI EIILV-I, DIAL.
4 111I1IMli I' TM El X FLUE X 11 EllUFI IsI FIT R AT IT VE IIIIt, MD Itv lINE IESETA I FE

loS 115 Y 3. h.X I5% 2 5x I' IRFi 351% 2% '5 Al IZ

1 (11 T DATA l., 421



MAR INEI SURFIACE LAlfER MI IIGROTEO IOG IAl EDXERI ME N

NAV AL REfEARCH I WILORATUDRY
ALMUNOSPHERIC PITYSI1CS BR ANCH

MAHI NE ATIHOSPI-EFRIC AII(FEAALLH SIA
T
IODoSAN ALICOLAS ISLAND, CAI I FDRNIA

f0ftNMLCHOMTRIRLODICAE DATA Root-.

RUN NUMBER: 7YO50A1203D PAINT DATE : I I JUN I 985
ST ART TIME: i'0:34:50 PSIT DATIA S.AMPLI NG RIATEk (ALL IHANNLLS): 6/Mon
E ND T I MF 01 :5 : If PSI DATA AVERAGING PERI1OD:, 31' IL,
'(TART DTE . MaNy 19*/9 (DAY 12:1) NAM AUI Al IRE:; I -LlrL'&LL LVlI , -=LOWER I EI F.

fANALOG CHIANNEL RAW DATA LAS/RAGE SDCL

S " ITFE. T.,tP.TS I TEMP.STAOC.2! DEW 1'LINTL DEW PALNI WIND .P.EDI W IND SPEED2 DA RIS 758b0y RAS W lI DIR.1?
6.2 0% 0.01 0 .001 4. 6 82 4Th 8.71 LA.069 4 635, -0.104 5.158

N.0 No LI N.) HoTS 4-,.4 NN05M.1S N0.17
PULK WlIE) AC. ERULAiCY At VD: t ASE MANUAL. FL AG zLAD REF SPE A SPARE D VOL T.AC b

I. 106(l 3Y30 ' .t44 0.0 00101 ao SA1 SOIL ,

K DIGITAL CHANNEL RAW DATA IADFAAGEL: ESCARPMENT DATA, FIELD CAL IILOATION AND WIND !;PEED ESCARPhcNT CSHRECIILL5S:

No.I No.;' UPWIND NEAR UIPWIND I AND SPIECAL 5FF' CAL W Ibf Ak W5) AOL 145211
AR TEMP I AI R TF52.2 LIPIGHT/LEAGTH FTHIMeTrS (Dols SLl) (DISoE. (of.
14IL (019632 142 1 120)895 0.199 50 -0 120 .91 0.030 J,992 3 9947

STYTCMHONUSLEKEEPING PARAMETERS TRANtI.ATFD INTO ENGINEAING UNITS.

MANUAL FLI AG ERARTR COUNT DATA DA'lE VOILT.REF .1V VOILT .RFE .DRV (CPAn RFII DES AC VILT ~Ix 'REQ I- UX A(C Vi' -TALEF WE EREQUEACY
(Nosns (NONWN lo..soosL AIN..).SSVO bLN..l.ESV) N~o .ol6 (NoISS,) ,.0IHol (SAC) T(Ho)

0 810 0 5 -IL154 9.93

DISEASED MTCRCNiEfFROi TGICAI FARAMFETEAD ( INCLLIDING THE AblOVE CAlI AND ES5CAFIEMFNT LORECTIONSP TRANSLATED INTO ENGINEERING UNITS.

AIR:1 T1n? I WIND 'WEEID' E 1S1.NI TESo.SLHD.1 WIND SIR . I DIARPRES.). Err RAE. ROLK AT TOMP MEANAIR TEMP

11.8 16.73,6 NO 1 DATA 920.44 10)9.l 1.4tk 11 (. 63 225. 11

ALA TEMP.,' WIND SERID2 DEW 11 1 1-L1T T.'SIRC. FIDE T Abl E 14pAR 9E5.7

l~e~so.,I (Cners, K~ NO) (el . oM-7/i Mer MI:LI (M olluL ,o
12.001 4 12 7 ?4 NO DATA 0.5 (14

I EALLOL ATED HILAILMETELROLOICAL EAWAMETEMST

HiEI GLI, 71 POT. TEML.I DIR TL-MP.I V,L'oT.TEMF.I ANS.HLL9ID.I REI ..HIlmIDI SPEC .H(LMID I VAE.DAEV.I S.VAP.FL(D.I PEE INDEX I

14.3,51 C 12 .3 1.401 T 3.2 71;,-0 74.67- .45PI -03 1.0 .99 NO DATA

HEIGHT, 02 PUT TEMP 2 V(A.TESP.2 S.POT,..11 EM.1 AS'; H IHID.7 RELEL'I. SEEPC,6l:MID.2o VAP.PRFS I' S.AP FOELS.) RECFINDL 0 7
(Mees (T.suo (Ee Is (Cliu) Lk/3L L;-coI I 109/N') I 'fi ar) M II 0 (Ee oNh-O)

9.2 1. M 325 13 s'.311 7.979E-13 74.20f 6.49 1E-T3 LT.5T1 1 4.(', El 1 ND DATA

X CEONTINUED BEL OW

PRINT DATE: I I JDN 1981RON NUMIE A: 71500L7130 HARICE S.uRFACE E(AEER DAT A SDAMPL INSG RATIE 'ALL CHLANNELES): 6/Min
START TIME 20:34.50 PST HAL MIELME TCOROLUSEY DATA AVERAGIN PEAIOD: D o

START DATE: H Moy 1979 (DAV 126b) SAN NICOL AS sl~AND , CL NODENCLEATURE: lUPPEER LEVEEL, 2') SlER LEVEL

0PROFEILE CALCUL ATIONS EADED ON ABLOVE OBOSERVED AND CALCULATED VAL UES (BUSINGER,1973L:

FLUX PARAMETEA'(l PROFILE SLOPES

!,TAEIITO (001, -DOWNL SCALING PARAMETERS PARTIA. DERIVATIVES (4OINCR.WIT4 HEIGHT)

);LAD. RI CHAR DSiUH NUMBELR MOFNT~i( PLUS FRICTION VELOCITE GFNE, AL EORM:DN/DZ- GENERA: FORA: 'N'SLCPE-
Lo.Stole,-OnstlLIe (Mn/MG (Metr/e 1 l)ANI/Lln)ZI/OD)o :LLSTI-PSI-L-)EMD-kVlI]/

(. 0 3 ATCL I AT"..14E D cc66 N (Z7Io, 2)1/ 2I INIG

IEAHETAIC MEAN HEIGHT L0.H(DITTy LI '10 SCAL-ING SPFGHUtD. N-WIN) SECED (N/sPY) N-WIND SPEED IN/o'
(Meter ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ Z I MIL~(1/ 1 S A E/q o~LT (Mees PzHEIGHT (N) Vert .Aoi5

12.99 H)(E-E 6..0 D DAS/Si' 2.011-11 PS IPSII
AS SLOPE= 3.7SF-IT

71L A[ GMH LAI ILEAT FLUX
-V.05l 'W. 1o/2) DIALING POT. TEMP. N'S1'CC.H(LMIDITO AY N N'PFC.HUMTDITY (AH/ROL I

..1(2 1 Kelolol ('HEIGHT L Meters) /KQ D'L 1183 (M) Vert,A-Lt
7/L AT IL6 MI IT RS -2 69RE-(21 0514/07 -A.92E-IR PSI'PSI !iI
-0.004 SLAPLHEAT CFLUX 58 (LOPE' -8.!14E 03

ZI/ At /L 3 84E 01 AOGHNFDS LENGTH N-PFOT.TEHP.)Relotn) N'FOT. )FMIP.Okl,,,nI
-0.0(06 GMtrTd/IH (Meters O7rEIGLLT L M V&rtA-

SF3 AND SLRHEAT PLUS 3.423E-DT D 4TD .0-8iE-83 PSI-PSI2.

TIL AT 7 (W.OIN/,s2) ETCI 'A O,"T' I 0471 01 I
0. 0(3 I 4 5f. 0 1

DRAG ClIEF Al T AL-MTENS NftsTEMP.STROE' (-MN /3,
PONI-LIL'HTLV L-ROTAI TOTAL HEAT BUDGE01 FL)L0X (1) oso~es . 7 (SAT (ML Tel. I
(MetersL (W.,t"/.2) 4.5 1 03 P 51 ON[
-2.H.IE D9 T3.5D,01 A2 CT2 SLIPC'NO DATA

P-oI AT /1- 0(,C.36.42 BUWEN RATIO
PS11 AT 12. 0.0:114 In, onj0t,,.

'SiG AT 21 n.a142F39H H17
PS12 AT 72,! ' 5.307114

(; LA CRAL L0NSTANTS: -MISCE:LANI 006,

VoN RARMAN (MRASTTAT IAN PROC 1)0 PROF I E Eli11 K 11ULk
OIISTANTI SCEL EA1TM1 I 1. P I ANll1 TUR .E.H.DT SIN EAT MUOSIOIUE AIR UcASITY

(No (~IS A/s 2L1 NUMOIPA F NUMBER IRASNSFCL F' . RANSE COtE LKq-31t
01 A 9.79 0.74 .,74 l.2-03 1.371-03 I2R

0F INE RI ROI'i: AIRSRI LIP IL HEAT
Ao'olap JntooeoeT, o naoeeOo r~l Slope end/or P-rtoa Dert-o. Loalc Me'lV )Col ~LOb .'eroono: .1411 02

SHE 58.' .0 01 - 3 kq/gq. WATUR LAb HEAT VAR.
,ITI /114

5.vTD-IE ((5
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RUN NUMBEk: 795082030 MARINE SURFACE LAYER PRINT DATE; It JUN lIft
START TIRE: 20:34:50 PSE NRL MICROMETET)ROLIGY DATA SAMPLING RATE (ALL (.HANN)LU:: .L i
START DATE: S May 1979 (DAY 126) SAN NICOLAS ISLAND, CAL DATA AVERAGING PERIUL; 30 Mi-

ESTIMATED MICROMEIFOROLT(GICAL PARAMETERS AT TEN METERS:

AIR TEMP. WIND SPEED DEW POINT TEMPOSTRUC. BAR,PRES. BULK WT TEMP AIR-WT TEMP POT-WT TEMP VIR-WT TP V POT-W TEMP
(Celsius) IHeter/secT (Cels_) (K u el.7M-2/3( (MIIlibaP) (Celsius) (Reluir. (Ke"vmI) (elvin .et
12.074 15.14 7.73 NO DATA 1010.32 13.63 -1.529 -1.431 -0.404 -0 36

HEIGHT PUT.TEMP. I;R.T MP. V.POT.TEMP. ABS-HUMID. REL.HUMID. SPECHUMID. VAPPRES. S.VAE.PRES. REFINIEX
(MeleE

5
) (CelsIus) (CesiusI (Celus) (Kg/ 3) (Percent) (g/Xg)) MI1(Mllibrs) (Eel M-2/3

10.00 12.172 13.199 13,297 7.972E-03 74.72 6.46E-03 (0.495 14.045 NO DATA

f(RIK AERODYNAMIC CALCULATIONS RASFD ON ABOVE ESTIMATED VALUES AT TEN METERS (FRIEHE ET AL,19781:

INFERRED FLUX PARAMETERS INFERRED INFERRFD MEAN VERTICAL
STABILITY ( +UP,-tDOWN) SCALING PARAMETERS VELOCITY COVARIANCE RISCELLANEOJS

GRASRICHARDSON NUMBER MOMENTUM FLUX FRICTION VELOCITY WITH LONG. VELOCITY AIR DENSITY
(+-Onble,--Uns~ablT) (Nt/n2 (Heters/sec( (MetIr/sec2 (K_/2))
-0.013 AT GMH -4.59E-Il 6,106E-01 -3.731E-Il 1.2291

GEUMETRIC MFAN HEIGHT HUMIDITY FLUX SCALING SPEC.HUMID. WITH AS. HUMIDITY AIR SECIFIC HEAT
(Meter) GMHI(ZI*Z?)I/2 (K/se m) (Xg/Kg) (Mete Kq/sec N3) (ITral./K Rel I
12.99 7.54E-5 -1.04LE-04 7.537E-05 2.4140 02

Z/L AT G0H LAT.HFAT FLUX SCALING POTTEMP WITH POT.TEMPLRATURE WATER LAT.HEA VAP.
-0.017 (Watts/") (KIlvtn (Meter ReI,/sec) ITc./K)

186E 02 -3.590E-02 2.193E-02 5.9049 05
7/L AT 10 METERS
-0.a13 TFNHEAT FLUX ROUGHNESS LENGTH VAP.PRESAT WT LEVEL

(watts/M2) (eters) (McIllba-)
MONIN-OBUKHOV LENGTH 2.72 0 I 9.267E-04 15.54A
(Meters)
-7.567E 02 SKY AND SOLAR HEAT FLUX DRAG COfEFAT I0 METERS ARS.HUMID.AT WT LEVEL

Y"(Wa.ls/.2) (Diensione.I) (05/n
3

)
1,45E VI 1.629E-03 1.175E-02

TOTAL. HEAT BUDGET FiLlX RAR.PRES.AT WT IEVEL
(Watts/N?) (Mlliba r)
2.02E 02 101 5t:

ROWEN RATIO
(no units)

0.146

* MEASUREMFNT ERROR ANALYSIS OF PARAMETERS LISTED IN PERCENT MFAN ERROR AS COMPUTED FROM CONSTITUENT MEASUREMENT ACCURACIES.
TOP ROW ARE PROFILE ERROR VALUES AND BOTTOM ROW ARE BULk AERODYNAMIC ERROR VALUES ALL VALUES ARE APPROXIMATE AND ARE

GRAD.RICH. Z/L MOMENTUM LAT.HEAT SEN.HEAT SKY RAD. TOTAL HEAT BOWEN FRICTION SCL.SPEC SCL.POT. ROUGH. DRAG
NOAT GH AT IBR FLUX FLUX FLUx FLUX FU X RATIO VELOCITY HUMIDITY TEMP. LENGTH ClEF.

71% 71% 56% 132% 54% 107 105% 185% 255 104% 35% 48% 56%

165% 16SZ 46X 39% 93% 10 33% 132% 23% 62% 11% 43X 40%

CONTINUED BELOW

RUN NUMBER: 7905082030 MARINE SURFACE LAYER PRINT DATE: 11 JUN 1980
START TIME: 20:34:50 PST NRL MICROMETEOROLOPY DATA SAMPLING RATE (AlL CHANNELS. b'Ri
START DATE: 8 Map 1979 (DAY 128) SAN NICOLAS ISAND, CAI DATA AVERAGING PERIOD: 30 It

* COMPOSITE PROFILE AND RULR AFRODYNAMIC DERIVED PARA;E.TER VALIE WEIGHTED AS A FUNCTION OF THE APOVE RESPECTIVE mEANUREFNI ERRORS
WITH THE LOWER LIMIT OF THE CORRESPONDING MEASUREMENT UNCERTAINTY INDICATED 11N 1 :

FLU PARAMETFRS
STARIITY (tuUP,--DOAN) SCALING PARAMETERS

YRAD.RICHARDSON NUMMER MOMENTUM FLUX FRICTION VELOCITY
( , S , bie,-'Unstable ) (NT/N2) ( eter /se

-0.006 IO.021 AT GH -A.RIE-01 16.O-021 8.1581-01 16.01-021

GFULETRIC MEAN HEIGHT HUMIDITY FLUX SCALING TPFC.HUMID.
(Meter) GRmH(IZI-Z)I/2 (Kq/sec n2) (Kq/Kg)
I;.99 7.71E-05 1.OE-061 -8.55E-IS [3,IF-05

Z/L AT GH LATHEAT FLUX SCALING POTTEMP.
-0.006 t0.01) (W.;t/.2' (Kelit)

1.91F 02 12.OE.011 -3.522E-02 12.0E-02
ZIL AT I0 METERS
-0.a06 (0.021 SENHFAT FLUX ROUGHNESS LENGTH

MONIN-OURHOV LENGTH 3.43E 0 1 (3.0E.001 2.105E-03 lA.OE-051
I(Meters)
1.554E 03 SKY AND SOLAR HEAT FLUX DRAG COEFAT 10 M1fERS

(Walts/ 2 (Otters)
1.45E 01 2.0E+011 2.34, 80 3 [4,0E-041

TOTAL HEAT BIDGET FLUX

2.35F 02 13.0..01)

BOWEN RATIO
(no units)
0.163 10.06a

* DIFPERERCE BETWEEN TF PROFILE AND BULK ARRODYNAMIC DERIVED PARAEfTER VALUES AS COMPUTED VIA THE STANDARD DEVIATION FROM EITHER THE
AROVE WEIGHTED COMPOSITE VALUE OR MEASUREMENT UNCERTAINTY VA (U1 (WHIEH FVFR ABSOLUTE VALUE IS LARGER). ALL VALUES ARE
LISTED IN PERCENT DIPFERENCE AND ARE ".nr-'

GRAD.RICM, Z/L MOMENTUM LATHEAT SFNHEAT SKy RAD. TOTA HEAT OWEN FRICTION SCLSPEC SCL POT ROUGH DRAG
N.AT GMM AT ISM FLUX E US FI.UX FLUX FLUX RATIO VFLOCITY H(hOIDITY TEMP LENGIH V OF.

262 26% 54% 6% 17% 0% 7% 13% 28% 22% 142 5vz S2

LND 00 D101 llN 423.



MARINE SURFACE LAYER MICRUMEYEOROLOGICAL EXPERIMENT

NAVAL REMiEANCH LADBORATORY
A IMOORHE RIC PHYSICS BRAN CH

MANINE ATMO1SPHE RIC RESEARCH STATION
SAN NICOLAS I SLAND , C AL IF ORNIA

.. . MICRSMETEOROI OGICAL DATA

RUNNUBER 08O2IU" FAINT DATE: It JUN 1900
START I mE t 1 DATA SAMPLING RATE (ALI CHANNL) 6/Mon

[N tIYM t3T, PYT DATA AVERAGING PERIOD: 3I Mn
FART fDATE: S3 YMy 1979 (DAY 07 3) NOMENCLATURE: I-UPPER LEVEL, 2-LOWER LEVEL

*ANTILOG CTIRNN)L. RAW DATA )AVERRGF VDC):

Nor Hoo No.112 No.03 No.04 No. 05 Mo0 No .07 N.08 No.09
I"T T REE A FFP.STRFIL.I I TX;FSTNrOC.2 DEW POINTI D"W POINT?2 WIND SPEED) WIND SPEOD2 B AN.PRES.2 SKY MAD. WIND DIR.

6.205 0.001 0.000 4.717 4.799 8.166 7.488 4.643 -0.'104 5 .1 31

N'.1 1 o.1 No.12 No.17 No.14 No.15 N..16 No.17
BULK WT lEFTY AC FQUE NCY AC VOLTAGE MANUAL FLAG ZEFRO REF. SPAR E A SP ARE B VOLT.REEII

1.939 3.806 2. 5 3 1.111 OTT .001 a 1 1 .001 6, 2 05

x PIGITAL CHANNEL RAW DATA (AVERAGE): ESCARPMENT DATA, FIELD CALIBRATION AND WIND SPEED ESCARPMENT CORRECTIONS:

No " N.'; UPW IND NEA R UPWINoD [AND) OPIECAL DP7ECAL ATBECAL WiEC WS21EC

A IR TEMP.1 IR TEMP .2 HEIGHTI/LENGTH PATHIMeteI (Volts) (Volts) (V oIts) (Coeff.) (Co.ff.I
t411 1t9169 142 1 120406 I.1113 U3 -0 .008 -0.50 0 .000 0.992 0.9"52

0STOTEM HOUUSEKEEPIORG PARA~IETEAS TRANSLATED INTO ENGINEERING UNITS:

MANUAL FIRS ERROR COUNT DATA DIALE VOLT.REFDEV VOLITRFF.DFV ZERO REF.DEV AC VOLT.FLUS AC ERESEFLUX AC VOLTAGE AC FREQUENCY
(N.. s a,,I (N osan,) NI ~. s cansl) AINo a .00VF bINn. .OLS(VF (No. >.002VF) (Noa. SVI FNo aFIHo) IVAC) (Ho)

t ao 1 8 a I I 105.4 S 9.81

oPUITOEE MICRUMGTEOROIOGOCAL PARAMETERS (INCLUDING THE ABOVE CAL. AND ESCARPMENT CORRECTIONS) TRANSLATED ONTO ENGINEERING UNITS:

AIR TEMY.1 WIND SPEEDI DEW POONTO EPSTU. WIND DIR. BAR.PRES. IISE MAD. BULK AT TEMP MEAN ROESl
(CM.os Ite,/ec) (Cel7%s (RetIoM-2/31 (Degq.Tre.) Iollobar) (WattI/ .)I Celsios; (Ie ootlI I. 9'17 5.69 7.6 N DATA 30. 009.45 I.45E II 03.583 285.143

AIR TEMP.?2 WIND SPEED? DEW. POINT? TEMP.STRUC,2 TIDE TABLE IAR.PRES.2

'C etso_ IMe.er/scI (Cesosl' IKe.oM-2/31 (Mete r MSLI (Milli barl
12.049 0 3,9 0 7.9?e No DA TA 0.38 0,10.55

oCA'ICIA ATED MOCROMITEEEROLICICAL PARAMETERS:

HEIGY Zt T.TEXP.l VIR.TFNP.I V.P'OTTMP.1 AEOS .NUMID.0 REL.NUMID. SPEC.HUMID.I VAP.PRES. S.VAP .RES.I REF.INDEX/ I
;A 'ters IGRIFII (Celsous1) I(elsous) I9q/3) IPeret Iq/RQ) IMolobar (Mol,RarI (I1.oM-2/3
18.35 12.097 03.51 13.7301 8 041E-IS 76.17 6.54RE-03 10.579 B388 NO DATA

HEI:,HT, 72 YST.TYXP.2 VIR.TEMP.? U.POT.TEMP.2 ABSUMID,2 REL.HUMID.2 SPEC.HUM1D.2 VAP.PRES.2 D.VAP.PRES.2 REF.INDE X2
(Meters) ICeisro.) (Celsoos) (CI usos) (IK/5 (Perent (Kg/KgI (Mollobar)F ( IlOibrI KenM/3
9,20 ]1,.t39 1 3.0193 13.283 8.1t2E-03 76.13 6.595E-D 10 t.677 04.0725 NO DATA

*CONTINUED BEFLOW

PRINT DATE:1 It JUN 1981
RUN NUMBE R: /9050(I21t0i MARINECSURFACE LATER DA TA SAMPLIN1G RATE FALL CHANNELS): 6/iN
START TIME 71. 5.10 PST NRL MICRDMETEDOROLOOTY DATA AVER AGING P ERIOD: 3 0 R n
S TART DATE: 8 Map 1979 FDAT 1281 SAN NICOLAS ISLAND, CAL NOMENCLATURE: 0-UPPER LEVEL, 2-LOWER LEVEL

PROFILE CAL.CUL ATIONS POSED ON ABOVE OBSERVED AND CALCULATED VALUES )BUSINGER, 1973):

FLUX PARAMETERS PROFILE SLOPES

STAFF)ITTY i =U P,- DOWN) SCALING PARAMETERS PARTIAL DERIVATIVES )+wINCR.AITH HEIGHT)

G-RAD.RICIARDTON NU1MBER MOMENTUM FLUX FRICTION VELOCITY OKMERAL EORM:DN/D2- GENERAL FORM: 'N'SLOPE-

(I 'Sthl e,- Unsta ble ) (Nt/MD2) (Metears /sec) CtNI-ND )OI/tln)20/21 I)Lnli- PSI)-LnZ2-PS III/
-0.004 AT GMN -1.37E 00 F .0 56E 01 ZI 2e2)11/21 081-MOO

T.EOXETRIC i(FAN HEIGHT HIUMIDIY F LUX SCALING SPEC.HURD. ROWIND SPEED IM/sec) N-WORDNSPEED (M/sec),(Meter) GMH=)20Z22112 (Rg/se to2l (KR/KR) Z-HEIGHT Ioetrs) 2HEIGHT FM) Vi RooA
12.99 8.2.3E-05 -6 .339E-05 DADS/DOZ 1.99E-0II PSS IASISLOPE .3. 79E- 01

'/L AT GMH LAT.HERY PLUS
-0. 005 FW ants/nO) SCALIRG POT. TEMP. N:SPEC.NIIMIDITT (EQ/EQ) N-SPEC.HUMIDITY FKg/Kg9)

2,13E0 02 (K .I uin) 2-HEIGHT (Meters) O=MHEI (M) Vern.Axis
ZI AT 10 METERS -3 .330E-02 DSH/D20 -8.92E-06 SPSP12
-0 0104 SIN.HEAT E).I)T SN SLOPE- -8.53E 03

(Wat s/.O)
//L AT 21 4.37E 01 ROUGHNESS LENGTH N:POT.TEMP.IKeloonY N:POT.TENP.Foelooe)
-0. a0:) FMenersI 2flIEFST (MeteFrs) 2-HEIGHT I V.rt.A.is

SET AND SOLAR HEAT FLUX 3.386E-03 DPT/D2 -4 .68E-I3 PSI-PSI2
2/L AT 27 )WattIs /m2) PYR SLOPE- -1.62E081
-0.UX 4 5E4 a I

DRAG COEF. AT 10 METERS N L.nTEMP.STRUC.(KoM-2/3)
XUON-1IIUL(HOV I FAGIR TOTAL HOAX BUDGET FLUX F oeson Ies 2-HE IGH T TM) Xeo-n.Aoos

a~ters) (WattS/no?) (D.OR6- PSI-ON
-PRO1BE 03 2.62E 02 CTO SLOPE-ND DATA

PSll AT 70= 0.0275D5 BOWER RATIO
PS1I AT 22- , 0 14023 ItT un Its)

PSI AF 2 1,0.1657 S
P50 AT P2 (1.00454

*GINERAL C:ONSTANTS: -- MOISCELLANEOUS

VON RARMAN ;RRIAION PROFILE PR OFILE BLk BULYXCONSANT ATMJELERRTION TR.PRANDTL TURSCRMIDT SEN HEAT MO ISTURE AIR BENSITY

IN ni" Htt M/,ec 2 ) NUMBE R NU MBER TRANF.CUEE. TRANSF.COEF. ;KR/ 3)
..4 9799 0.4 0.74 0.920-E03 1.32E-03 1. 222

-GNERA.NOTT : AIR SPECIFIC HEAT
ACOTC Intaon enceeded for nasouremnt of Profol. Slope and/or Partoal Berriootoo*. )ITc ai./Rg RdK.)

VHF -SH?- -/- IRE-S Eq/Kg. YAE ATMA AP.

-,98541E05

COINTINUED ON NIRT PAGE 424



RUM NUMBER: 7905082110 MARINE SURFACF LAYER PRINT DATE: I1 JON 1980
START TIME: 21; 5:10 PIT NRL MICROMETEUROLOGY DATA SAMPLING RATE (ALL CHANNELS): 6/Mn
START DATE. 8 May 1979 (DAY 128) SAN NICOLAS ISLAND, CAL DATA AVERAGING PERIOD: 30 Mn

ESTIMATED MICROMETEOROLOGICAL PARAMETERS AT TEN METERS:

AIR TFMP. WIND SPEED DEW POINT TEMP.STRUC. BAR PRES. BULK WI TEMP AIR-WT TENP POT-WT TEMP VIE-ST TEMP v.POT-.T TEMP
(Celsius) (Meter/see) (Celsius) (Ke1.oM-2/3) (Millibur) (Celsius) '(Keivin) (Kelun) (KEluin) (KeliIn)
12.033 14.11 7.96 NO DATA 1010.45 13 583 -1.550 -1.452 -. 0R -0.310

HEIGHT POT.TEMP, VIR.TEMP V.POT.TEMP. ARS HUMID. RELHUMID. SPEC.HUMI. VAP.PRES. S.VAPPRES REF.INDEX
(Meter.) (Celsius) (CelIus) (Celsius) (Eq/T3) (Percent) (Kg/Kg) (Milliars) (Millibars) (eIL.nM-2/3)
10.00 1P.131 13.176 13.274 8.104E-03 76.14 6.591E-03 10.666 14.009 NO DATA

* BUlX AERODYNAMIC CALCULATIONS BASED ON ABOVE ESTIMATED VALUES AT TEN METERS (FRIEHE ET AL,197):

INFERRED FLUX PARAMETERS INFERRED INFERRED MEAN VERTICAL
STABILITY (=UP,- DOWN) SCALING PARAMETERS VELOCITY COVARIANCE MISCELLANEOUS

GRAD.RICHARDSON NUMBER MOMENTUM FLUX FRICTION VELOCITY WITH LONG. VELOCITY AIR DENSITY
()nStuble,-uUnstale( (Nn/n2) (Meters/see) (Meter2/seS(c (K/e3)
0.17 AT GMH -3.82E-01 5,577E-01 -3.IIIE-01 1.2294

GEOMETRIC MEAN HEIGHT HUMIDITY FLUX SCALING SPEC.HUMID. WITH ABS. HUMIDITY AIR SPECIFIC HEAT
(MeTer) GMH)ZlzZ2)I/2 (Eq/sec 12) ,

5
M/K

B  
(Meter JO/sec .3) (ITcaM/Kg Kel.)

12.99 6.7E-05 -91859E-05 6.70E-C5 2.4142E 12

Z/L AT GMH LAT.HEAT FLUX SCALING POTTEMP. WITH POTTEMPERATURE WATER LAT.HEAT VAP.
-0.021 (Watts/n2) (Relevn) (Meter Eel/sec) (ITat,/Kg)

1,67E 02 -3.74.E-02 2.016E-02 5.9051E 05
Z/L AT 10 METERS

-0.117 SENHEAT FLUX ROUGHNESS LENGTH VAPPRES.T WT LEVEL
'2tts/n2( (Meter) (MillIbar)

MONIN-OBUKHOV LENGTH 2.59E OI 6.91E-04 15.525
(Meters)

-6.053E 02 SKY AND SOLAR HEAT FLUX DRAG COEF.AT 1R METERS ARS.HUMTE.AT WT LEVEL
(Ratrtse 2) (D Ienso unless) ET/ 3)
1.45K I 1.562E-03 1.173E-02

TOTAL HEAT BUDGET FLUX BARPRESAT WT LEVEL
HIatts/12) (Millibar)
2,IRE 02 1011.65

BOWEN RATIO
(no units)

1.155

MFASUREMENT ERROR ANALYSIS OF PARAMETERS LISTED IN PERCENT MEAN ERROR AS COMPUTED FROM CONSTITUENT MEASUREMENT ACCURACIES.
TOP ROW ARE PROFILE ERROR VALUES AND BOTTOM ROW ARE BULK AFRODYNAMIC ERROR VALUES. ALL VALUES ARE APPROXIMATE AND ARE ".or-":

GRAD.RICH. Z/L MOMENTUM LATHEAT SEN.HEAT SKY AD. TOTAL HEAT BOWEN FRICTION SCL.SPFC SCLPOT. ROUGH. DRAG
NO.AT GMH AT I M FLUX PLUS FLUX FLLUSX FLUX RATIO VELOCITY HUMIDITY TEMP. LENGTH COEF.

65% 65Z 53% 130 494 111 111% 179% 27 113 22% 47% 53

164% 164% 46Z 39% 92% 10% 33% 131% 23% 62% 115% 43% 40%

* CONTINUED BELOW

RUN NUMBER: 7905082100 MARINE SURFACE LAYER PRINT DATE: 11 JUN 1980
START TIME; 21: 5:10 PST MRL MICROMEEf)ROLOGY DATA SAMPLING RATE (ALL CHANNELS): 6/Mon
START DATE: 8 May 1979 (DAY 12S) SAN NICOLAS ISLAND, CAL DATA AVERAGING PERIOD; 30 Mon

* COMPOSITE PROFILE AND BItK AERODYNAMIC DERIVED PARAMETFR VALUE WEIGHTED AS A FUNCTION OF THE ABOVE RESPECTIVE MEASUREMENT ERRORS
WITH THE LOWER LIMIT OF THE CORRESPONDING MFASUREMENT UNCERTAINTY INDICATED IN 1 I:

FLUX PARAMETERS
STABILITY ( UP,-DOWN) SCALING PARAMETERS

GRAD.RICHARDSON NUMBER MOMENTUM FLUX FRICTION VELOCITY
(.-Stale,-;Unstable) (4t/M2) (Meters/sec)
-0.006 10.021 AT GMH -8.41E-01 (6.0E-2] 7.890E-01 IlOE-STI

CFOHETRJC MEAN HEIGHT HUMIDITY FLUX SCALING SPFCHUMID.
(Meter) GMH(Z15Z2)I/2 (Kg/see m2) (Kg/Kg)
17.99 7,0E-05 (ROE-lu] -8.537E-05 13.0E-051

Z/L AT GMH LAT.HEAT FLUX SCAIN1G POT.TEMP.
-0.10 10.02) (W.tts/n2t (Keluin)

1.76E 02 (2.0E+01I -3.396E-02 I2,0E-0]
2/L AT 10 METERS
-0.008 10.021 SEN HEAT FLUX ROUGHNFSS LENGTH

TWAtts/'2( (Meters)
MUNIN-OBURHOV LENGTH 3,75E 01 [3.E 0II 1.986E-03 16.0E-051
(Meters)

-1l.35E 03 SKY AND SULAR HEAT FLUX DRAG COEFAT 10 METERS
(Wutte/.2) (Meters)
1.45E RI I2,RE OtI J.076E-03 l4,9E-04l

TOTAL HEAT BIIDGET FLUX
(Wa. t 1s/2)
2.21F 02 13,RE.01I

BOWER RATIO
Inn units)

0.110 15.081

* DIFFERENCF BFTWEEN THE PROFILE AND RULK AFRODYNAMIC DERIVFD PARAMETER VALUES AS COMPUIED VIA THE STANDARD DEVIATION FROM EITHER THE
ABOVE WEIGHTED COMPOSITE VA.UE OR MFAS)IRFMENT UNCFRTAINTY VALIJE (WHICH EVER ABSOlUTE VALUE IS LARGER). ALL VALUES ARE
LISTED IN PERCFT DIFFFRENCE AND ARE "or-":

GRAD.RICH 2/L MOMENTUM LAT HERT SEN.HEAT Sky PAD. TOTA HEAT BOWEN FRICTION SCL.SPEC SCL.POT. ROUGH DRAG
NOAT CMH AT IBM FLUX FLUS FLUX FLUX FLUX RATIO VEtOCITY HUMIDITY TEMP, LENGTH L OEF

35% 34% 59% 12% 25% 0% 14% I7% 32% 21% ? 66% $8%

" END OFP DATA RIJN 425



MARINE SURFAC E LAYER '.CROME TEOROLOGICAL ESPERI11MN

NAVAL RESEAR CH LABORATORY
ATMOSPHERIC PHYSICS BRANCH

MARINE AT MOTSPHERL RESEARCH. STATION
SAN NICOLAS .1ISt AND , CALIFORNIA

.. .0 MIER OMEtEOROLOCICAL DATA . N . .t

RUN NUMBER: 7905082130 PRINT DATE: 11 JUN 1900
DITARY I IME; 21:35:30 PST DATA SAMPLING RATE (ALL CHANNELS): 6/AM
E ND TIME: 22: 5:40 PST DA TA AV ERAG ING PERIOD: 30 Mitt

STARS SATE: 8 M v 1979 (DAY 170) NOMENCLATURE: I )JFPER LEVEl., 2bLOWER LEVEL

AHALOG CHANNEL RAW DATA (AVERAGE yOGI:

No.0 No.81 No.02 No.03 No.04 NO.05 No.06 No.07 No.00 N..09
VOLT.REF.A TEMPISTRUE.) TEMP.STRUC.2 DEW P00501 DEW POINT? WIND SPEEDl WIND SPEEST2 BAR.PRES.2 SKT RAG, WINE DIR.
6 .205 0.0 1 0.00! 4.733 4 .812 01340 7.707 4. 634 -0 .1 04 5. 096

No1 o11 N.2 No.13 No.14' N.X N..16 N..17
OIUiR ST TEMP AC FREQUENCY AC VOL'TAGE MANUAL FLAG ERO REF. SPARE A SPARE Bt VOLT.R EEB

3.916 3.795, 2.5.35 0 .1001 0.001 00a 0.0 1.01 6.205

oDIGITAL CHANNEL RAW DATA (AVERAGE): ESCARPMENT DATA, FIELD CALIBRATION AND WINO SPEED ESCARPMENT CORRECTIONS:

N.1 No.2 Up WIND NEAR UPWIND LAND DPIECAL DPFCAL WIBECAL USIEC USPEC
ATIR TEMP.! AI R TEMtP.2 HEIGHT/LENGTH PATH)Meters) (Voalts) (Vol ts)I (Vol ts)I (Coe ff.) (Coe ff.)
14)1 IIR1845 1421 119494 0,103 92 -a . a08 -5 .505 a a. 09 0 .99 2 9 9%

oSYSTEM HOUSEKEEPING PARAMETERV TRANSLATED INTO ENGINEERING UNITS:

MANUAL FLAG ERROR COUNT DATA PASE VOLT.RFP,DEV V0L-T.REE.DEV ZERO)NEE.DEV ACVOLTEFLUX AC.EREQE' LUX ACAVOLTAGE ACIFREQUENCY
(N sc.tisa n osc) ( (Nc-n) A)N.I.005V) B(No.005UV) (NHo.(.002V) (NHo)5V; (No.H) (VAC) (Ho)

0 0 TA I I U 0 I 1 15.4 59.80

oOBSERVED AIIROMETEOROLOGICAL PARAMETERS (ONE) UDING THE ABOVE CAL. AND ESCARPMENT CORRECTIONS) TRANSLATED INTO ENGINEERING UNITS:

AIR TtMP.) WI ND SPEED) DEWA POINt) IMP.STRUC.1 WIND DIR. SAR.PRES.I SOYYRAD.) BULK WTITEMP MEAN AIR TEMP
(Cels IoS) (er/ct (CelsoosI )Re 1-7M2/3) (De..True) (Millibar) ( W.tt/i? (Celsoo) (Kkelson)
II.M14 16.03 7.95 MG DATA 318.3 111 09.31 l,45E 01 1 3.56 0 2 85. 04 2

ATM TEMP.2 WI ND SPEED? DEW POINT? TEHE.STRUC .2 TIDE TABLE BAR.PRES.?
(Celsos) :ee/e( (Celius) I )Rel.oM-2 /3) lMoter MDSL) (Millibar)
11.949 14.30 8 .05 NO DATA 0.24 1 0)0.41

oCALEU)A)EU MILAOMETETROLOr0CAL PARAMETERS:

HEIGHT, 21 POT.TEMP.) VIM..TEMP.1 V.POYTEIMP.I AS HUMIDI1 REL.HOMID.I SPEC.HUMID.) VA PPES.I S.VAP.PRES.I REF.INDES I
(M.1-)I iCelsoos (Celis I I lsoosl g/M) (Percent) CR0/Mg) )MPlIobea) (M 1o11,bar) (eOI.oxM-2/3)
18.35 11.994 1296 13.136 8.095503 71 6.587E-0 10.646 1373 NO DATA

HEGH, 2 POTTEMP.? VIR.TEMP,? V.POT.TEMP.? ARS.HOMOD.? REL.HVUMID.2 SPEC HUMID.2 VAP.PRES.?2 S.VAP.PRES.2 REF.INDEX 2
(Meter"s) (" Iesos )Ce ss (Celsoon) )Mg/.3) (PFerceot (Eq/kg) )Millisbar )Mollibar) )Oel-xM-2/31
9 .20 12.040 13.197? 13.049 R .15 5E- 03 77 .0 2 6 .6 3 2E1 3 II0.73T 13.9,3 1 NO0 DATA

oCONTINUED BELOW

RUN NUMBE: 7905080130 HAMIHECStJRFACE LAYER DAT A SAMP LING MATE (ALL CHANNELS): 6/Mon
START TI ME: 21 :35:30 PIT NR L MJCOOMEYEFOR O(OGT DATA AVER AGIN"G PERIOD: 310 Moon
S TART DATE: H Moy 1979 (DAT 128) SAN NICOLAS ISLAND, CAL NOMENCLATURE: I-SPPFR LEVEL, 2-LOSER LEVEL

oPROFILE CALCULATIONS BASED ON ABOVE OBSERVED AND CALCULATED VALUES (BU1INGEM,1973):

FLUX PARMETFAS PROFILE SLOPES
STABI) ITT I+P-ON SCALING PARAMETERS PARTIAL DERIVATIVES (-INCR'WITH HEIGHT)

CR.D.RICHARDSON N)JM~rIR MOMENTUM FLUX FRICTGON VELOCITY GENERAL FORM:DN /D1 G EE RAL FORM: HISLOPEO
)0-Stable,-UVntaRle) INn/n?) (Me ters / sec I(NI-N2)'l/ IIn)7117Z). I)LnZI-PSI)-)LnZD-P9I)1/
-SU00S A T CONH -1.29YE 0. 1.026E 00 )Z7.2)I121 INI-N21

GE OMETRIC MEAN HEIGHT HUMIDITY FIUS SCALING SPEC.HUMD. N-WIND SPEED IN/s.0 NOWN SPEED IN/sec)
)M912r GMH)7102Z2)I/2 lKg/sc .2) T g/Mg) ZHEIGHT IM.trs 2- HEIGHT (M) Vert.AL~s
12.99 B.0lE-OS -6.349E-I DWS/DZ 1 .93E-C1 PSI-!PSI!

7/L AT CON EAT EAT FLUX W LP-39E0

-0. 006 (W. ato/i? SCALING POT, TEMP. N:SPEC.HUMIDITV lKg/Kg) N-SPEC.HUMIDITT (Eg/EqI
(.90(E 02 (K. Iot 2- ZHEI GHT )Metersl Z-HEIGHT (M) Jemt.A .

Z/L AT ITI METERS -3. 595E-02 DSH/DZs _ -. 92E-06 PSI-PSI?
-0.015 SE N.HEAT I)ISI SN SLOPE- -6.5IE 03

Z/L AT Zt 4.SS SaI ROUGHNESS LENGTH n1PG .n Ielon) N:PT.TEMP,)Reloon)
-0.009 (Meters-) 7-HEIGHT (MenorsI Z-HEIG"tY 10) Vert.Axis

SET 8AND SOLAR HEAT PLUS 3.271ET03 DP T/D?,- -5,05SE-03 PSI-'PSI?
Z/L AT 22 )Wont./tt2) PTA SLOPE- -1.5SE 01
-0. 004 I1.45E 01

DRAG COEF. AT 10 METERS N:LTEMP.STRU'C.)Ex.M-2/3(
MONIN-ABOAHOV LENGTH TOTAL HEAT DIUDGET FLUX (I n tRIot.E..I Z HEIGH T 10) Vrt.Anos
(Heters) (Woits/.2) 4 .1196E-03 P S INONE
-2. lISE 03 2.5RE ST CT? SLOP E-NO DATA

PSll AT 70Z .114 BOWEN RATIO

PSXAT 71I.101 .3

P6S12 AT Z72. 0,1009664

" GENERAL CONSTANTS: MISCELLANEOUS

VON RKARMAN GRAVITAT ION PROTFILE PROF I)I E RU). SUECONST ANTI ACE) E RATION TUR.PRANDTL TO S CHMDT SEN 'HEAT MOIISTURE AIR DENSITY
INS otits.) I)M/sec 2) NUMBER N UMBER TRANSECOnF. TRANSF.CDEF. tKg/nY)
0.4 9.95 1. 0.74 I.92E-03 1.32E-03 t .2294

- GENERAL NOTEI! AIR SPECIFIC HEAT
Aoocc loCV II-tat1on ""'d- For ptaoeetof Profole Slope and/or Partiaol Derioatioe. (IToal lKg Eel I

Cnott0. ectd by ,nSerttnmof 2.4143E 0

SH)-'SN?2- .08F-3 Mg/Mg. WATER LAY HEAT VAP.

S.9019E 0.,

" CONTINUED ON NmST FACE 426



RUN NUMBER: 7905082130 MARLAE SURFACE LAYER PRINT DATE: II JUN 1980
START TIME: 21:55:30 PST NRL MICRUMETEORCLOGY DATA SAMPLING RATE (ALL CHANNELS; 6/Mit
START DATE: N fay t979 (DAY 128) SAN NICOLAS ISLAND, CAL DATA AVERAGING PERIOD: 30 Men

* ESTIMATED YTCROMETEOROLOGICAL PARAOE S AT TN METERes

AIR TEMP. WIND SPEED DEW POINT IP.STRUC. BANPREN BULK W TEMP AIR-WT TEMP POT-WT TEMP VIR-WT TEMP V.POT-WT TEMP
(Celsius) (Meter/Nec) (Celsius) eI.sM-2/3) (Millibar) L.Isis, o(.lInn) (Kelvin) (Sevn) (Ke"-i-)
11.933 14.51 8.04 NO DATA 1110.31 04,S0 -0.627 -1.529 -1.478 -0.381

HEIGHT PUTTEMP. VIRTEMP. V.POT.TEMP. ANS.HUMID. RELHUID. SPEC HUMID. VAP.PRES. S.VAp.PRCS. REF.INDEX
(Meers) (Celsius) (CeCslss) ) Kg/.3) (Percent) NR/eg: (Millibrs) (Millibars) (Kel~xM 2/3,
10.00 12.031 13,082 13.180 8.14AE-03 77.04 6. F bEa0) IX 720 03.915 0 DATA

B LK AERODYNAMIC CALCULATIONS BASED ON ABOVE ESTIMATED VALUES AT TEN METERS (FRIEHE ET ALV97A):

INFERRED FLUX PARAMETERS INFERRED INFERRED KEAN VERTILAL
STABILITY ( .UP,-.OOWN) SCALING PARAMETERS VELOCITY COVARIANCE MISCELLANEOUS

(RAD.RICHARDSON NUMBER MOMENTUM FLUX FRICTION VELOCITY WITH LONG. VELOCITY AIR DENSITY

(eStable,-AUre'tuble) (Nt/nO) (Meters/see) (MeterI/sec2) (Eq *3)
-1,O16 AT GMH -4.10E-Il 5.7OE-01 -3.343E-01 12296

GEOMETRIC MEAN HEIGHT HUMIDITY FLUX SCALING SPEC.HUMID. WITH ABS. HUMIDITY AIR SPECIFIC HEAT
()Mter) GMH=(ZI.z2)1/2 (Mg/sec .2) (Kg/Kg) (Meter Kg/sec .3) (ITca I/Kg Eel.)
12.99 6.83E-05 -9.60 6-S 6.R29E-05 2.4143E 02

I/L AT GMH LAT.HEAT FLUX SCALING POT.TEMP. WITH POT.TEMPERATURE WATER LAT.HEAT VAP.
-0.021 (Watts/ O) (Rein) (MeTer el./se) (ITeal./Kg)

1.PE 00 -3.876E-02 2.241E-02 59156E IS
Z/L AT 10 METERS
-0.016 SfN*HEAT FLUX ROUGHNESS LENGTH VAPPRES.AT WT LEVEL

(Watts/M) (eters) (Millibar)
MONIN-OBUKHOV LENGTH 2.79E 00 7.776E-04 15.500
(Meters)
-6.275E 02 SKY AND SOLAR HEAT FLUX DRAG COEF*AT I0 METERS ABS.HUMID.AT WT LEVEL

)Watts/.2) )Dimensionless) (Kg/itM)
I.45E 01 1.58BE-03 1.171E-02

TOTAL HEAT BUDGET FLUX BAR.PRED.AT WT LEVEL
(Watts/ M2) (Millibar
2.11E 0a 11.51

BOWEN RATIO
(no unilt.)
( . 06n50.165

* MEASUREMENT ERROR ANALYSIS OF PARAMETERS LISTED IN PERCENT MEAN ERROR AS COMPUTED FROM CONSTITUENT MEASUREMENT ACCURACIES,
TOP ROW ARE PROFILE ERROR VALUES AND BOTTOM ROW ARE BULK AERODYNAMIC ERROR VALUES. ALL VALUES ARE APPROXIMATE AND ARE +Ot-":

GRAD.RICH. Z/L MOMENTUM LATHEAT SEN.HEAT SKY RAD. TOTAL HEAT BOWER FRICTION SCL.SPEC SCL.POT. ROUGH. DRAG

NO.AT GMH AT IOM FLUX FLUX FLUX FLUX FLUX RATIO VELOCITT HUMIDITY TEMP. LENGTH COEF.

67% 67X 56X 131Z 49% 10% 101% 0%OX 28% 103% 21% 40% 565

163% 163% 46Z 39% 91% 10% 34% 130% 23% 62% 114% 43X 40%

N CONTINUED BELnW

RUN NUMBER; 7905082130 MARINE SURFACE LAYER PRINT DATE: 10 JUN 1980
START TIME: 21:35:30 PST NRL MICROMETEOROLODY DATA SAMPLING RATE (ALL CHANNELS): 6/Min
START DATE: 8 May 1979 (DAY 128) SAN NICOLAS ISLAND, CAL DATA AVERAGING PERIOD: 30 Rin

* COMPOSITE PROFILE AND BUIK AERODYNAMIC DERIVED PARAMETER VALUE WEIGHTED AS A FUNCTION OF THE ABOVE RESPECTIVE MEASUREMENT ERRORS
WITH THE LOWER LIMIT OF THE CORRESPONDING MEASUREMENT UNCERTAINTY INDICATED IN 1 1:

FLUX PARAMETERS
STABILITY )+UP,- DOWN) SCALING PARAMETERS

GRAD.RICHARDSON NUMBER MOMENTUM FLUX FRICTION VELOCITY
-Stable,- Unsta be) (Nt/M2) (Meters/se_)

-0.008 00.021 AT CMH -8,IOE-O1 16.E-02) 7.804E-01 b.OE-021

GEUMETRIC MEAN HEIGHT HUMIDITY FLUX SCALING SPEC.HUMID.
(Meter) GMH-(ZIZ)1/2 (g/sec n2) (Kg/K)
12.99 7.1DE-S I.RE-l6l -8,383E-R5 13.0-051

Z/L AT GMH LAT.HEAT FLUX SCALING POT.TEMP,
-0.000 t 0.02 (WeatS/m2) (Kelvin)

I.76E 02 12.E+011 -3.639E-02 12.GE-02]
Z/L AT 10 METERS
-0.0a Dooa2 SENHEAT FLUX ROUGHNESS LENGTH

(Wmtts/.2) (Meters)
MONIN-OBUKHOV LENGTH 3.95E 01 13,EO00 1.956E-03 16.0E-05
(Meters)
-1.251E 03 SKY AND SOLAR HEAT FLUX DRAG COEFAT 10 METEPS

(Watts/OO (MeTers)
1,45E 01 I2.OEOI 2.838E-03 I4.E-041

TOTAL HEAT B- 'IET FLUX
(Weft Osn)
2,23F 02 13.DEeOO)

BOWEN RATIO
(es utits)

0,193 1)).081

* DIFFERENCE BETWEEN THE PROFILE AND BULK AERODYNAMIC DERIVED PARAMETER VAUES AS COMPUTED VIA THE STANDARD DEVIATION FROM EITHER TH
ABOVE WEIGHTED COMPOSITE VALUE 7I MEASUREMENT UNCERTAINTY VALUE (WHICH EVER ABSOLUTE VALUE IS LARGER). ALL VALUES ARE
LISTED IN PERCENT DIFFERENCE AND ARE *sr-:

GRAD.RICH. Z/L MOMENTUM LAT.HEAT SEN HEAT SKY RAD. TOTAL HEAT BTWEN FRICTION SCL.SPEC SCL.POT ROUGH DTAG
NO.AT GM AT ION FLUX FLUX FLUX FLUS FLUX RATIO VELOCITY HUMIDITY TEMP IENGIH (OFF

3x 38% 55X 9% 24% 0% 12% 17% 29% 20% 5% 64% 541

" ENS OF DATA ,IN 427



MARINE 10k,6 ACE I 'ILlW MITTOIM A.ITGIC~i EXPERIMENT

ANA VAL oIF/ F::.tlI AFLIRA 11(1.1
AI MOLIP.RNIC PHYSICS 9L r'CH

MAI N IRE O~ A HRIC lL EEAk '. STAT ION
SAN NIPOULAS IL LAND. CALIFO0RNIA

ALIC I EU(, (0.166/ DATA - -* t

ii-,nN,,n (.8V2.16 PRINT DATI: 11 JUN 198e
vi ,11:1.'.955.)DATA SANFiA NATE (ALL CANNNELS): 6/Thin

Zll T1t in U. C PaT DATA AVERAGING PERIOD: 3C Mn
4 .I iF D I, IS? ( 9YDAY I. PCIMFNLI ATUTE I'UFPRER LtDRI , 2LCWER LEVEL

C /I L. N2 DA3 l~.4 o0 N oD7S ) 1A N. 17 N.68 No9.4) .1~~~~ II0. 1iS I Ilr.IAIL DIN1 FDN' ['II t1,152 WIN R~ID WIN PPLL AREFS. 2 SKY AD. AissDIR.
.1," I I" (LI DI0' W54 "155 8.7 W.1 -W16 W

EL., W' ILI, f' 1I'(V1 '.A A,. Vi1 I Aij MANUAI FL AG 1,' RIPf. S1 All A SPARE: V !DTREF . 1
VS U.00 (13 TBl 0VI '.'J 9>1 01 6.205

IL rL L iANPL't. Vi.W V.) '0/ FAL k , PG I '.SsP9ENI DL-I, F ILI D) CAL II(NAIII) AND UTND SPEED ESCANPMPNT CORRECPIONS

'' IPWN noR 1, ~n, NNSIFCVT DFT,L W4111CAL IJOIEL 557 cC
In, ~ ~ It I .. I ... li1(I/ ENCTN (ANolc IH (6(h (Dol, (T) (ceF I (c e ff.,I

I,, 110' I --L I CVV). I ui U aL? iLs -0.1 dau v.9? 0.95?,-

rA(.N '(FT ioo.-TE IN)11' LNC.N' LOINS; L(oi I-

F I i.L . R tIi,01N I ITA LA 1 11 1n I- IV1 VULI 6FFSF /IAUp AI IV AF 56>II FLIUX AL F.9EW.F Sn U C AL LTALE AC FREQUENCY
.54, Nsi, b( .,n, A~.16S)FNo .DD/ (No, 166?)) ( No0.) ISV) (No, )IHo HAC Z)

SEb.: NVoi.I m1,6>(a TCR 0N, t V ,im r '~OIS ENS ((0 oNILDINO Til AFT), LA:. . ND ESL7ASOMFNT LORRECTIONS( TRANSLATED INO.0 IERP UNITS~

A" 0,. 1() 1!, Ipi .'Sltl 1)VF'oTc., WIND 1TN IR AR PkIS I LVOY KILO. FOLK WIT IoP NLAN AIR EFIF
('(U us, <C,,1-/LI-' ,it, K I. ,n 12/3) ( 1.0.1 TIo) iM I E (War/n?) I~lia "' e'no1,,it1, 31 . Y/ ND E1)()'.A ,IT, . IlloSOS, ii I 4t.,E 11 13.-41 79151014

o .7 iLIr WIND (('/F. FW PLJINI TI~iI' STOIC.> T IlIL TAI E, FIAR ('FFS.7z

I, HA .51 Lo. NO SFU 0A A07 1010.16

I*iLi)t A, I6 MILn,,nTT,.ii,,L,.DL. I/6 FRAMETENS:.

/1- FtIT- Ton' I V(N.TInFl' S.POLT .T,st. I Ai.;..ANI(C I Rtk l.5.35 I S'IC.O',':ioD.I VAPPRFD.I S .SAPPN/D I RENNDE I
i~~oU11 u,,,I (LN K"U" (h (Li.,, )1.3 iF'o3 I (Mqq 160 b r I M(119*0li i 'Rn...n /3

I35 I 5 (293/ IA'S.1? 6./1 u /N .AL.6S4E- it. TOST lI.7 NO DATA

Di, I ST (,InIIP. ; VIN (090.2 SPilT . T-PP2 8025155 OI 0,01(0 2 TF.6ND2VAP.PALD 5 SAP .al'S.2 NEF.INDOY

'9- . 0 1'1 31 0 .II A I .16 It, '. 3 7 .6 61 A'/E -93 J I.741 I .9T NS DN~iU

V - .IiaINO D bLS,,.S

FRONT DATE : 11 JUN 198(
'SnF.MI : vSMuA:P I.) (S S'NIACO LADENR DATA S AN/INS, NATEI (ALL; I ANNELS) : 1/Tin
A1 ((Ft 1 2 -50 PS NRL MICRD8LTE'3N3/UOY DATA ADEXACING P ERIOD:;7 Moo
4151 /,;1 :s MN ,I9 (DAY SNH) CAN NICLAS I'O1AND, CAL NOMENCELATUR E: I IP'PE R LEV I 2') S WER LELVEL

P'i II.1 4 : Li,1 ATIONS 111F 0.1 SF0i 0DESPRUSSI AND, CAI CLENTED VA) I US (IGiINSR P19731:

FLUX PANRETFRAz PROFILE SLOIPES
ini IT, . Pl,-OWN 5761 (ND PA3AMETFS PATA(EIVYVS I=INCR.WTI HEIGT

0,. tUlAD(, N'JND/N MOM'NT-' 1(31 FAIC,'TION-UFLUCISS C/R RN)EDNN:DN/DZ', SENFRAL FORM: N'iSPE-
* t L'.. ,(SnnI~ (NI/MO)q itMt-er/ _er I(NT-N?) ,/1111Z1//D, IT _n 2I-FSI-(I n 22-P, -11/I

r31, AT CVII .4 ID 1.09SF ED Z IV z 211/2 tNI-N23

-7' Ii,0. A.1IF!,iNT 05,18) DLIV%1 Flu D'lING SF10: .801) . N WIND 5700 "'sec NoWIND S;PEED (m.',-'0
Mee' 4Z T.l/CI/ (Rase 1/( IRN/Rg ZEI I;I (Mees /NHEIGNI (M) Vert.AniN

(" VS2-6' 335-. DW!Y/DO. 2 371) 31 PSI=PSTI
45S 0/OFF- 3.65 'XI 0

'k Al SenH LAINHEAT P/LID
1).6/ ( I at/I-) SCAI IN., Poll. TE MP. N-SPEC.NLIMIDITY AQ/qig 7 NS PE/.HN/IMIDITY (Rq/RqI

It(1 Da (Ye Z-
1 

0- I GHI (etrs) Z HEIGHT ( MI Vie_ A.s
/I IL W~ T~nT, I3 417E-0l DSH/DO- -89,1E-06 PSI EPSI

.f N.I E SIN II). SN( S.LOIPE -8.53P I!

.LiI I4 65SEi OUIN SDRNSV LENGTH N1=1 0 ;EMPIKelvin: N4I.IIP(KC I-n)

011 1otrsIl 7'8FTL.HPT (Nle) 2eHEIGS (MT neetApis
SKY ANOS ILN HFir Pil 3.DIE-01 OPT/D Z -4.RIP-SO PDI'PST2

SI ,?'ats/' ) 'T1A "LOPE' -1I.5tIE 01
1 . A1FE LII.DRAGLF. AT 10 NPETEND N- LsTEMP.STROC.TkiM 2.31

l)(01 ta"/-? 4,0OiF 1=i P4NOC
T . 'L1. 13 2.72, It.' 2 EII'E-NO DATA

I II Al01. .'i I I'ID 9Il P/ I

P I2 Ai "I1-. , 'I91 .

' 1 1 ,( :- I 15nt!:I07A I

I U.I RN) I 'O4,I'.lII2 MISDCELLANEIOUS

AIN5 FANMAN .nF~lIVAiiJ '#51 Il L 'NO' :IM ISTH R POILK

.f'IAN AFP 1841, li..P DT, I iR H D801 SI IAT RDISS'1t AIR DENSITY
Ali,") N N'8F I 15F .1 73IF IRANNE CURE. iNN

.1 79.7Y 7 4 IT 74 5 .E 02 ~I 311;I 0. 1.2 2

*51,4PA( -1 AIR SPEC IF IC HEANT
A1. .'nenlof ProFile qllpe -M/- P.-.1 ia Es i.TTal . ',q Rdl .1I

i, i. Ii' I Yq.F, WAlER EAT HEAT1 VAP.

I0111(111 iN( N, AT '01. 428



RU ANUMIIER: Y'UT.0820 1MARINE SURFACt LAYER PRINr DATE: II JUN IPSO
I IARS ((NC..?;: Tn ] P.1 NRL MICAOhETC IROLOGY DATA SAMPI IN NAlE (ALL E:H,NNEL. 1,-Mn

t(A6I DATE: H May 1979 (DAY 18) SAN NICOLAS ISAND, CA] DATA AVERAGING PERIOD: IT M..

I 11(MAIFU MLIRIIRMEITFOROLTGICAL PARALEIERS AT 1FN METERS:

AIR 1EMP. WIND SPEED DEW POINt TEMP.STRUC, BAR.PRES. L) K WT TEPI AIR-WI TEMP POT--WT TEMP VIR-W TE V. POT-Wf TEMP
(Cls Is( (ieter/ser ( Ce slu( (eI. oM-?/3 (Mllbar (Cels.. 1 eI ( 1 ielyonT (Keluo) (Reln)

11.904 15.37 B,06 NO DATA 1 10.06 3.542 -1.638 -1540 -0 489 -0.391

HMi IrHT PUT IFMP. VIR.TFMP. V.PUI.TEMP. ABS.HUMID. REL.HUMID. SPEC.HUMID. VAP PRES. .aP PRES. REF.1NDEX
(Meters( (CCINLSLu (CeslnousT (Celut (/n3( (Percent) (K/Kg) (MliD ( MILbars) (I.M-2/3

(0.60 (2.902 13,b54 (3.192 S. 1560-T 77.6 6.634E-53 10.730 (T85 NO DATA

E10: K AERODYNAMIC CALCULATIONS BASED ON ABOVE ESTIMATED VALUES AT TEN METERS (FRIEHE ET ALI978:

INFItRFD FLUX PARAAPIRS INFFRRED INFERR-UI( MEAN VERTICAL
SIADILITY ( =UP,-=DOWN) SCALING PARAMETERS YELOCITY COVARIANCE MISCELLANEOUS

GCAD.RICARDSON NUAl R MOtI-NTUM FLUX FRICTION VELOCITY WITH LONG. VF OCITY AIR DENSITY
(*-Srte, --Unstable ) (Nt/eD2) (ieters/sec (Met e r2/sec2( (2Q/).(

0.014 AT GM. -4.78F-01 6.235E-S1 -3.8BE-1 I,229

-'pUMETRIC MEAN HEIGHT HUHIOITY FL(JX SCALING SPFCHUMID. WITH ADS, HUMIDIIY ALR SPECIFIC HEAT

(Meter) GMH=(ZIZ)(I/2 (Kg/sec ) (Ag/Kg) (Meter Kg/sec m3) (ITcal./Kg KeI.I
12.99 7.1E-05 -11 37E-o5 7. ISME-05 2 4143E D2

Z/L AT 55H LATHEAT FLUX SCALING POT.TEMP. WITH POTTEMPERATURE WATER LAT.HEAI VAP.

"0 011 (Watts/M)e (ein (Meter Ke./sec( (ITce ./Kg-

1.78E 02 -3.5E-02 2.379E-02 vRI0SEF 05
ZIL Of 10 MEIERS

-It1013 SEN.HEAT FLUX ROUGHNESS LENGTH VAP.PRES.A WT LEVEL

(W1ts/2) (Reters) (Mi ibar)
MONIN-BUKHOV LENGTH 2,96F 01 9,BB2E-04 15.478
(Meters

-7.413E 07 SKY AND SOLAR HEAT FLUX DRAG COF.AT 10 METERS ADS.HUMIDAT WT LEVEL

(WA.t ts/t2 (DneIIs otn less (Kg/.3)

1.45E 01 1. 645F-03 I.I7DE-02

TOTAL HEAT RUDGET F1 'X DAR.PRESAT WT (OVEL
(Wat ts/ M2) (MllibaP)

2.22E 02 1011.26

OWEN RATIO

0.166

M:ASUREMINT EHROR ANALYSIS OF PARAMETERS LISTED IN PERCENT MEAN ERROR AS COMPUTED FROM CONSTITUENT MEASUREMENT ACCURACIES
T(IP ROW ARE PRI(I 0 FRIIR VALUEPS AND [UTITtOM ROW ARE AULK AFRODYNAMIC ERR((R VALUES ALL VALLIES ARE APPROXIMATE AND ARE"er-

GRAD RICH. Z/L MOMENTUM LAT.HEAT SEN.HEAT SKY RAD, TOTAL HEAT BOWEN FRICTION SCL.SPFC Si .POT. ROUGH DRAG

NITAT VMH AT IOTM fI FLUX F LUX FLUX FLUX RATIO VELOEIIT HUMIDITY TEMP. LENGIH LOEF.

67% 67% 5. 131% 50% lI0 I2% 1 % SX IC03% 22% 48% 55%

16% 16;I% 46% 39z 90% 10% 34% 130% Z3% 62% (13X 430 40%

G C[f4 I INU I BEtOW

RUYI NUB E . 7'/050 '.(2DU O MARINE SURFACE LAYER PRINT DATE: 11 JUN 19 0

',TAYI TIM: P: 3:50 PSi NRL MDLNTMETE(RULOGY DATA SAMPLING RATE TALL CHANNELS): 6/Mln

tIA81 DcTE: 8 May 197/ (DAT IV( SAN NICOIAY ISLAND, TAr DATA AVERAYING PERIOD: .SC Min

I I"T/US(T IL II II AND tIIIK ARUIYNAMIL DERIVED PARAEITER VALII WEIGHTED AS A FUNCTION OF THE ABOVE RE!PECTIVE MIATUREMENT EIRORS

WITH IHI LUACH LIMIT PT THs LORRESPONDING MFASUREMI NT UNCERIAINTY INDICATED IN 1 1:

FLUX PARAMETERS

,i,, It IT, (=IW,--DOWN) SCALING, PARAMETERS

.ALT H LL.IAY.,Ul NLLIA2 A ( NiLUM FLUTX FAIL TION VELOCITY
-,.It,Ie, -L,r~ltllteI (Nt/..t2) T(ciers.ec(

I IF ? DAJ AT UN) "9.PSE-Dl 13OF-OJ] S.371E-01 I6.0E-02(

I t RIC oA4 f, IGHT IlTIMIDITY F UX SEALIN. P;p(*,HUMID.
T..icmr( CM.=(IAE.? II/ (AS/sec tt2( (Eg/Kq)

(1.99 7.50F-0S TE-06 R.2341-OG 13.T1-1I

I /L V LT ,% I(AIHAT FLUX SCALING POT.TEMP,
J.119 HJd/I (WdttsM /tl ) (KeleoT)

(.51 02 L2.0EU1] -3.402E-O1 (2.E-TO1
,LA 1 1;, E IER i

- t, 7 L? II Il/I SLN.HEAT FLUX ROUGHNESS LENGTH

SWa / N2( (Me1ers)

rUN iV -IIH IV LENGTH 4.150 51 Il0E O0I JISH4-IS (6.00-O5]

Iy AND ItLAR HEAT FLUX DRAG COEF.AE I ME TERS

Iwa ' ,M2 (Meters)
* •.L (II i L.O)N IITI 2,S iF-u. I . E-04]

1 (IXL (TEAT ItIILIET lot U

(Wet t', tFT(
'.53) I 3.YE*01

(UI 'U" NAT III
0 I 1 ( .1

,,.L
~
1' ' ('.1 Ac It:: .{IT: hl ANT RILK At AOYNAMIE DkIVIS PARAMF TEA VAI UI S AS COMPUTED VIA THE STANDARD DEVIATION FROM EITHER THI

l .IE ) Al 01.1)~11 TIIITFI,,i I SI). III ,A!A'1IMTNI (I,)) RIA]NIY 'ALIIE (WHICH EVER ARTOLTITF VALUE IT LARGER). ALL VA( L[S ARE
I 1.11,V E/l En. t A' I) r Ncf , AND A "..r- :

.M RICH / NlIJ I A) .41 AT 5 NFLAT StY AD. IOTAl HEAT OWEN FRIETION SCL.SPEC SELPOT. ROUGH, DRAG

., I toM ,11) II(IX F FlIX lI II RATIO V LT1C I Y HUMIDITY TEMP LENGTH ((SEE

,S , O G4. 1l1 22% ox 12% 15% l8% 19% 7% 58% 5/5

.... ) Oi DATA RI, 429



MARINE SURF ACE I AVYER M IR OfIAFJVU EI GCAL R~I 1MELI

N AVAL R I'tORCH I A OR ATO RE

ATMOSP I RIGl P'RICE oC

MARIlNE AVIIjPAENIG Ri SEARCH ST ATION

S.A NICXEAS ISLAND , CNLRVAN"A

4 M ITERRETILRIIGE 1(DATA . . .

1,UNRNO.1020: 7it.VA723(I: PRINT DoLE: NGI I TN ITVdj
SlAN I 1,1EE : 1:3 VROASLN DA L A l RNMI I vdin

En'TM:C -o- P DATA AVEROAGIINGR PRII 3' Ri S
'IANT VATE: A M,. 197, A 11.40IV NRITRNCIFTE I-UPPE-R I tRI 0101,L L

x ANil O CHANNRI NoW DnLV,, (AFWOALD VbF,

NVL V1, Mr i Ni.1 NoA N114 No .U5 N ES No "INo0
VL.NEF F RP:I Rut. I TIOP LAUr. 2 SoN , N04( S tIR N041 AI LPEREDI VINE ['PEM IAR PR , . 'o SA', LI, 1 1

205R OVA 1, E0l 4.77G IATLL 9 . 32 VS.DL EUR4 k

W:,. I oI NI No11 N.14 N".1 MiL 1 , MolT1
L I JLR j A O I A FACOUOtN. RNT AGI AI I~ M tI t FAG- If U RE. 1PR A SPR " ''I RE, Il

4 ALIJITAG EOIAROL L NAV E(Iki <kV, AG(Ct P : ESENGPR,NT DATA, I CI U 'il ift'VAT ION AND AI~ NO 1 E II. f 5 '61M, IIro : S-

UPWIND HEAR ILEALME, IR Wt~ pi TP U ALI1, 1111 I
(10~~~~~~~~~~~~ TR I U L"41. H<IH/CIL FTIMEI'L(rt) IoI W'uL. II' I I -II-:

141 11 L7Y.36 14:21 1 126SL? 2 -(V -015 vj

4SI'S TER NUtO 'ERT RUENG ('oNAMIfR: TROT LEO ATLIINTO(0 ERGIRVEINE, Vol iT:

RA .' 1, L FI VSAIR 1101 ,AAA,.IITl 1S IIT 0 II DE ZE Rn RrF C I ) E, v ll ACVj ,FL-UX AL. tAVIR I t Q'I CO V IA0, A.. SLb, I.y
LN.nL~, I "t non' ) nno'.IS~ .ILLS FI', I 6V) N .1 0(7.8 (H157 I(h 801 I/7

b4 RED RIALIRME LERVLVOGICAI [oIR S tO .15: IVIES IrS: V.O1/I'- ANTI ELGSDR-lNI1 1I0.4LGI'Tl IOiNS cOO,-ALL INI L NIL INI1

AIR IS P.I U LM NI : 'fIDi I VIW 10LLIRLTI TI-n,,P SLOEC V LMSIk . k,, I'RE.EI KT RAL. OLLE WT , ~ -It RI 0' 1 olS LO

i(o:i;R 151 o/SI Co - -' Iri1lol -~n (03 I" q TirnoI I L: IRaILA I )'0 ( iInL~- 4I0_-Il' i
I I,194 LMT,34f' 7 .0t1 , NOT VITA/ 3A'.. LJUS19. 17 L' UE I I',L -1.5.2a

LA TRIAP 2 AL1S I'FIE7R ' 1 L1MWT 111' lSRIE.2 TID TA"EDRA, F.

I 1/' LS,4E D.,L3 NIT DATA2/ -If 0 O'.2

I. ,OL( A ATMV IGRI.TE'O IIAL FA'RAMEVERLI:

K UHIT, /if PI.L~ TN lM' L O.ITTREP.E AES.HLIID.I RI'O.. fIIT.,T SPFLIHUMIED. I TRP PI. S S AI'PAIi R t I Il 115('!

I'llnr' L~I'I Go.Mio I Ill<olos 100,0 ( IP.127 I I,8'qL '~liIt N LM I . oL.0-IS

LII is IL 973 EL .4 1.1 .9-S 77 27 6.5R5t' CRE 13.772 QO IA

oR IGN , .' P VlI.TI .2 T5TEI P. 2 V.EP[T.TRNMP.2 AT,;.UID.2 'tFljIPEEHUTMID. 250P.PRES. .. PPE. EIEE

LTV,ePI L LS;Eoon" eGIL to -0/31 (P r cOET (Kg/KqI U3 IMil r 100 161 IR. 1 b, M
9.11 1.1 13.7 13.1 A.142E-V 77.S2 60.62 ;F-S ; I.TL1.D1L NI, ANTA

x CON INU O1i V E OR 0

PRINT DATE': 11 'SH I9SV
ASH NUMIRA '79151HR172D1 mAT RIRE IIRPACE. EATER DAT A SAM PL ING VOTEI AL L "IARRE, S)LI/RiM

SlN TIME 22356 11,1 NRE CRVIRTSRITG DATA AVERAGING PERIOD: TA Mio
5EAR DAE A Aoy 979 ElbA 17I1I LAN NICtAS UGE AND, CAL NSAE 1NELL AT URE: ;'S IIPON E R LkVEII, L1 IAWER I ALL

PROF ILE LAt CUEVEA IENS I,01011 0N AkIVEAFI 0115 RO D AND CAL CiLL ATED VA LIL REVIUINEPNI , 19731:

F~LIX PARARET PORl I C TL'?ES
TATITIcr TI UoP, -110 wRI SCALING PARAMETERS PARTIAL DERIVATIVE"_ LOUINFR.ITA AEI;HL I

ILInAD . RIL HOO 111 n NLI 1IF R MOITIL RI LV PR 1"1IC11 TV1A0, Vi EVECI I GENE RAL FURM DNRILL.. EN:E,A, FLIA - C -P'

I'm6 T N -1 tFE O I . 1456E 001 -GTZ2I -I IEN 1

It1,1 UL 110 RE)/E I IIY FLA I EV7I INCO ',PLC.RII,1EI NOATNIl NTEPD IA/no) N"AW11S RUES I M,'5( I1

'ete I . Z14/' I l It400 " E , " 5/R"t1 Z=ARCAT I IH o("tpor'L 70oL:T N' Po V, t';

/' tEAL ETE VA EI 3) 4(W -n,61 It/2) 7TEALIRT POT. TRMP, nLF.LROT 0/4 N -'ll H701T1DI Iti/i

212 , IKgKq S. t I , EME 2-AU GHT (MTE'. l'H IH 'mI , A.'

//1 AT IL: 4. It 01 3.450E-o? DSrIDZ= -- V. 92F"I -U 0 51

0 4 H. AHEAT Er1 tIX 5A'V R - O

Z/1 VAT LI 4 9LE 01 RTLJIHNIF S! ENCTA mrIT'T.TEM.'.KLRPItOI PI;,l TENI ob: .

-(.51 EN. Sop T 7'RFTHTF 1,015 7 iezte. (M I V7 A. i. '

SAiRf TIELO HFI ET. IX 3.N29E-03T D/= -As-A P1I
1/ T /l ''/1 TP, W ITR 

I3 ORE t'1 I
-LIRD IT f5

DRAG FlEE. AT IT RETEAX RLTMTNX , ,11. p
ODRN'ILI.EIEHV I E NITH TnTtP. NEST PSDLI T Ft111 "'E R _ _ole -. f1H I' EEI- "IT m 141 I A. I

'2.75LR ID T.A4 /SL R1.' SLAWERROR IOATA

P', I1 At /I' I.T24260A RETI N RATIO
P'IlI AT 1/T' 1L EL234- IN' - -11 I
P7(17 AT ?E- r.11:676 01 .27,3

PI'S1 ATI I. 1 , 438

tlN MR AL 1N5 (ANi M1:,CGELEITANE lEUS

VIEN KRAN L IRA) TAT IRAPS F PROF ILE PRF RE R OL K

COSN.TANT I U EEL TAR 0T TEE, PRAND T1I OXR.SIHAD AL NEAT RITLI ATR DFMTL1 Y

IN',,i 1.4 / -1 71 OAS R NEJIEDO TRMFRl TRANVE I11 LIRA E R/eI

E .4 9.79W9 0.74 V.74 0.92CR- IA .32;'T3 L 254

A I 0,1 Cct~l, For ne.4RPn1 .4o ProFile Tl,,po .
0
I/or P-tar 4 Deinai no.'T' l ' e

',IT~~~ ~ ~ ~ ~ I'1:10'5vqKq-II11 -11'. '1

CNIINE1ON' NT P ALE 430



RUN NUMBER: TTASSRS22AR MAR INE SOAFAFFV E YtER PRINT DATE ILIJU -(I lYHE
STARl TIME 2361:) EL RRL MICRYELLAULCY LAA CA"/ t 1 RAM IE ALIr.W- :51,Mo
ST ART DATE; 8 May 197Y (DAY 7R) SAN NICOLAS ISLAN), CAL DATA AY)IWELINL PFkI OD I: M,

EST.'IMATD M1CROMETiORLOGLICAL PARA/iFTERS AT TEN METERS:

AIR TEMP. UND SPEED DEW PItl I TEMP.ATRLC. BAR .PkLIL. ) BLe WI TEMP' AIR-WI TEMP PDT1-WT1M'VAWl(v VE)I. P

(CelIis . e/) "lels(u. I 1,e.tM-2/3l (MiIIIbarI (Celu) (KelI) (Ki Is (C' EU
11,912 1 25.63 8.02 NO DATA 1111 .1,7 13li519 -I .60H -I 5it I41 -L 633

HE IGHT PUT.TEMP. VIR.TEMP. V.EOT.TERP. ABNS.HJl)ID. DEL HUMID. T-PLC.PLLAIS VAPP.ET. . VAI' FiTS RIIF IN'llI
(Mtes) (Cliu) Cesis (eliu) R/,3) (P..re:tL (R9/1(g )MIliur,' 'MLI'tr.) RNet /

10. 00 12.OD9 13.0tg 13 .16 8.I36E-D 770 F.tE-) _ 070 D,.9 ViD

BLIIR AEROIDYNAMIC CALCIULATION4S BASED ON ABOVE ESTIMATED VALUJET HI TEN MEr~ TEAS IENE ET RL,TP7H,

INFERRPED FLUD PARArMFIEMS INEERRED IIFERR D MEAr) VLETIICA'
S TABILITY ( . U P,-mDO6N ) SCAI-ING PARAMETERS VtLoLC7I TI CSVAR)ANC( ECtAVU'

GRAD. RI CHR D3ON NUSREMR MGTEFNTUM FLUX FRICTION VELOCITY WiTH LONG. VL0TE Ar CbIT
teStabl,-Un t htAlr (Nt/c?) (Met-r/-ec (l.1 2/1 /- Eq/rb,-1.0 13 AT CNN -4.99E-IIf 6.372E-01 -4.66DE-0l.29

GEKUMETWIC MEAN HEI GHT HUJMIDITY FLIX SCALINTL'JPT.C.HUMID. WITH ADS. IIUM1OITE A SPFFCLTTL 'L[A)
(Meter) GMH-a(ZLINZ2(I/?Z (Kg/sec M2) (Ag,/Ag) (Metl g/c cAL Llra./iq Net
12.99 7.2E-I -. 3311-I 7 ,AIEI L1IE 0244 FO

Z/L AT GMH TAT.HERT FLUX RCA) INC POT.TERY. WITH POT TEMPER~rIOH WATER LAI.HEAT YAP.
- 01 1Watt/2 )Ru~e Meter Rtset) nT at./E

1.86 2 lL12 2 .32-2 5.95; '
Z/L AT to METERS
-(013 CE:NREAT FLUX RUGHNES LENGTH V).ASIA EE

(WaTts/cD) M .eese i ir
MONIN-OBURHOP LENGTH 2.9SF XI I. 057f-03 1-.4,6

-7.935E 0P SATY AND SOLAR HEAT FLUX DRAG COTF AY 10 MFEAT AES.M~rMLD.AT AT LEVE-L
(Watt S/Mi) () 1 _ "sionlen;T (Kg/ ,A)
INSTC 91 I.662E-03 ZB tM-:

TOTAL NEWT BDGET F) LLX EIAR. ERES AT WIT I [GEL.

2.25tsE0; Y2) 'M;1 t1 u,

WOVEIN RATIO

A MEASUR E MNT ERRO7 ANAL YSISV I PARAMFIERS LISTED 16 EFRCENT MEAN ERROR AS. COMPUTED FROM C.OtTTUENT MEATVEY(NTI ACC:RIACTLY1
TIP ROW ARE PROFILE ERRIR TALlIES AnD P10110T(4 ROW AR C PUTK A RRYTAAiIC ERROR VALUES. ALL. VAL):ES AREC APPATE1MA)IE NO5 AVE :-"

GRAD.RICA. ZilL MOMENTUM LATHERY VEN.HEAT TRY RAD. IOTA) NEAT DOWEN FRIICTION 5(L1 SPEL SC: POT ROUGA DTALG
NO.A1 GRN AT IOM FLUX E)ITD F LUX FLIT (LIX RAIDS VLLCI Ty HU MID11Y T E r' LMEG) LOREF.

65% 65% 54% 130% 497X lot '11% 179X. 27%. 163% 22.% 47% 54%

163% (63% 46% 69% 91% lox 94% L3,I% 2 L7.1% tINT 4.,% 43%

-CONTINUED BELOW

RN NUMBER : 791508R3A1 MARINECS.JAAL FR PRINTI DAlE :NG% AMAN 19"'

START lIE 21:36:10 PS 1R. MICSOMETEIIRDLOCY DATA- TPLN RAI (ALL L(:SNS-.. ''-Min
START DAlE: 8 May

1
MF 1979 IDAY 1DM) RAN NICOLAS ISLAND, CR)A DATA AVEWRACILN PCLALOD: AT, p.I

L O'LITITE PRL)E IL E AND 1:11 A AEROAYNAMIC lFR LIED PARAMETER VALUE WEII-HIED AG A EtNIJT tON (Lf OT SEDGE RLIGELT IEL MEA:,LRIrL NT 0 HVORY
WITH THE LOWER L IM IT OE THEI CTIIRESFONIINC MtLAT3AEMIHT UNC ERTAIN T) INDTA I N t TEC

FLUX PRMIU
STAPII ITE )P-DOWN) SC.ALING EADAMETEAS

TRAD.RICHARDr;ON SoMBERHf MONFITOLIA FLUX FE ICTI1r, TELC, OTI
L-St a Blev(Ltabc (NtcD Lii, /sei)
-0.00 6 1 -( 7 cIe F-; , ANH -I.IlL IC IAIED16IIF-TI ISCE-ToY)

.FOHLTRTC MEAN HEIGNI HI)MIDIIT F)LUX E;CALlINC 'PCPEL.M1)T
(Meater) GMN=()/IeZ2)I2 (lset cm (AO/RV
12.99 76SFO IE -IA] 3ADOCE-IS TAD) i

1/L AT GM,) LAINL'AT FLUX YCA' INC PDI.TEME
-TOUR 0 1 0321l L " ts/cO) 'N obr)

I 91E(3 tOEHI 3.494L -L2 I12.Of -ILI
71F Al to METERS
-0. 0(6 (a 02) S(51N.MEAT FLUX RT'CN F t TH

MONiNOaBURHOV LENGTH l~E 4.T3F 2.34/Foo -"F-T 16.IE-l
(Me te.I
-1,612 0A 3N0 AND S:(: ArH AtM EL/u DIL L:AT 10 Mrt 0Fr

.,45f Itl 1 0O 1 1 1 V,. 14.IE-t4L

ITLIAL LERAT Iu-UT I ;-LUX

2.N11T vA LI +0,)

'l1,111) HAlLI

0 too I')o8

AROtI WE 1HITS)IIMPUGI I 'VA) ~O 1 A- IRI 4ENT 1(N)) RTAl.IY VA II WiL I 'FR I~l'Ll('~Y L.rE. : R)) L
LISE I N PEr MT DI ER RE, ." E ANC .D AR~

GRAD RICE. Z/I MOMI NT(IM LAHtAI !-IN HtAI StY RAT) IOTIA) H- TB t~ . (-L ti.'. I. En ALnrI IIVA
lO.AT tmE RI IOM E IR It, It FlIog O Ef) (L eI TO) i:,Il (At.: TI L., 15 F

251 24% 555% 12% 24% a% INS LI b% V 'Vt '.
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MARINE SURFlALE I AYERI lIkIME I6000IOGTCAL EXPERIMENT

ANA12 VI 
2 0

HX IV', A 11AbOR AT TY

Al MLlV'i1II IC P0151"' ITLNCH
MAW [NTI A1rLI2PPT(iA RiT ALVIL STINT ION

S AN NJ 0O.A7 IMEA 1), CA JEORNIA

MEl029 ROM 
1
ili(I0l,CI1CAI DATA

-n'.'11, R. i'ld l 1. EkINI DATE it JUN 198t,

ill I' .c bm IP -JATA 5 AiMPELTNG W;AIL (AtL( HTANNFLDI: 6/11u1
Ic, '3, I') D ,ATA AVTERAGING PERILOD, III Mi n
1,1, I , 1 , A ; , 9O11102 AFIJOI: 1'UIPtR I EVIL , 2'T1IJAER LEVEL

NI N10 I(0 N'.1 N-0117 Ni. .08 No.0
9

L. (i 1W IliiT DE w((1 WIN "1,010E1 WID D012 EAA.PkFS SKY.WAD. WIND D N )IR.
,1 '6 4.0 4 342 8.671 7 70 4.616 -0 I04 5.134

a. 13 'o1W 85 N-II No17

AIMiN.1, I VT JI1 .l':At A " Rii VTSE.

1.1"-L s I ilts iNT 113(8,F~ Lb1,1 LAt I,iEAI 11.1 AND AW(IDE 711111 LSC(,RPNT NT 2110011(1109.

'Cleb 1, 0 ~k IPW11W 0eV I, (iN i T'II AL 1,l P tLi. 011 (AL WS IT 2 C 11712E
.hl I 1,. 511lLHir I 11-! r M (1.112< CcIV. i Vc'I (Cod .) (Coeff'.

'10- 1 1 
1 

E ll, i,'r 1ER'. !,i111. ;t ll A I l o ['[06 LINT Is .

F1. ci IlN k!11 Fil Ll ) I'o' j SiI rifl1t'c RL (1)1(V AL VlIAIFILIX ATc IREQELUX AC '/131(1011, 00.,FREQUELNCY
.I. .,ct,,,u, 21,,..,.Vi i, ii,. (dv 6. :7 , IN, 1.V. 'NoT)IHZ <VC) (Hii

1 i 3 3 1I5.3 t.9.81

''".1 1 I,,1:1 I 10 A11.1,'2l'' (ELou IN,', 1 s, 4111 1.11/ i 25: AN 84' 1'iAOPCNT C111,4012(1(1,3 TRANSLATED11 INTO ENGINEER iNi, UNIT7S

1, .1 :1 11, 1l F ,I' '.10)1i k9 w lilAER F6.AR V kt5, I 0811. DOLD AT I FP Mi1AN AIR TEMP

S &.i~, u D, .1 11Y.6 109.34 1.415 LI 13.496 1,04.976

'.11 i' -I ,t 1- I (Gel ,,,ui.I 1. -1 191c L2 lMu11 I
,5 14. 711 "1. 21 N1l111,1il 0._13 1010.14

I liER. M~il I 1(.141 5.T It.'.: I HUM11iID .T I RF L.AUlIID. . VPEC.WIUiID.T VAP.PRES.T SV08.PRTIS.T REFINDIO I

I(.;:~ 'c'. cl- .o /tq~3) (Pertel 1(I/11 I ,bo (Mr I ulber I ) 1 .1*1M-2/3)
1.. II .'1 2.22 13.111'll I 7 04 1. 7361 6.7 03 10.792 13.775 00DTA

1i. P'I .211 i, 7 ". 191.7 vj-1 I 1 1'. Ai .01I I9U0.7 IL .1 UMI . Z GbLC . 1(1(410.2 0AP.PRFD.7? S.VAP .'OLS .Z RE:. IND60X2
<il-i 'I,' i Cd1 rI'. 111 Ii.cI Vi~ei g 10/04y I MI i harI ) l111uiarl N1 .M-2 /3)

1 . 1774 14 1.1 8.2 03 75.30 6711-liA 93.859 (3.068 0 DATA

PRINT DAlL: I I JUN 198'
M (> 1:IsD(, APITcl TALE I AYER ?)AT A 28991101;A RAE 181 AL 00I-0NLGSL: 6/MT,,

Is . P~ "R .1 R'> M(0 99I[T 01"l 'AVR ASAS PERIOD: 30 Mn
111 I. Y' I:2 f, Fl.,14 oi NIIAl. 1 121 AND, Cci MI,9 -11-I INL UEPE0 LEVil , 2'I.DTER (L L

I I II I,21 UN(14 EA1 i Ai'./ IPSEVI~G' 1 ANSI VCli) 212(1001531U2INGLW,I9731)

(LU.A PARAIT', PROF ILE SLOPED
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I4WI I c0reto of bto lo IN;OF .no Paria MR N C Hloat . !T" 1 o4(.r0'oI 1. I1 qI

1,4 3 0,jt4 10( 10 818 I141 I-1 G
3 ~ ~ ~ ~ ~ ((~ 1 /0 G G ,DI ,P

N.H!5 F01I4IL.

IItINO 0i6(0 [t080 4 36 NIT -o IMKl '



t. . , '. l MARINL SUFA(P LAYER PRINT DATE II JUN 2980
,,.di , J'I NRI MICR!M[IEOROLOGY DATA SAMPI I RATE (ALL CF(ANNELS); b/Mis

S,,, .. ,,.''i IAN NICOLAS I(WANDO CA DATA AVERAGING PERIOD: 30 Mir

.4, 'NA ,: oR', AL TIN METEkSi

11 T S "I BttA'.IC. T'A.PRES. [IULK WT TEMP AIR-AT TEMP POT-WT TEMP VIR-WI TEMP V POT-WT TEMP
I . ,2 (P. /31 (Millbar( ICelsi') (KEcos) (Reloos) IKelvr) (Relvin)

I 4' NIt "A IA 10 ,25 13.436 -1 581 -1 4E3 -0 402 -0 .304

p"1 . .. '1.1 1"' VEO!1TEMP. ADS HUMID, REL.1!I(MID SPEE.HUMID. VAPPRES. SAP.PRS. REFNDEX
, ,, I LFeilus) (Eq/nil (Percestl (IT/Kq) (Mill bars (MollbarsI (Xel.zM-2/3

1, (1 (i4 13.112 t .362E-U3 79.46 6.1OE-3 10,999 23.843 NO DATA

V .: ,. i:. s I' IIq U'1 OiN. 6 Ii V ALO! ESTIMATED VALUES AT TEN ME TFRS (FRIEHE ET AL 1978!:

liii I RSI t:P IT INFFRFD INFFRRFD MEAN VERTICAL
-DiN) SCALING PARAMETERS VELOCITO COVARIANCE MISCELLANEOUS

. ( 511, 5 5 tilX FRICTION VELOCITY WITH LONG, VELOCITY AIR DENSITY
' * r .1 i 'i1. iii s.' (Meters/sec! (Peter2/secZ'l (Eq/ni!

' i [I -1 1 'II 5. 12E1-0 -2.716E-01 E.2298

. iitnif H I .1 f FILUX T:ALI-NG SPEC.HLMIT, WITH AES. HUMDITIY AIR SPIClFEIC HEAT

I 2 i(.slcU IA/q (M Ie E/ec n3 (c1./Kg Eel.!
,98E ST -DRE 05 5.766E-05 2.4147E 02

i (AI.HA FLUX SEALING POTTEMP. WITH PO.TEMPERATURE WATER LATHEAT YAP
iWI Is/M2) (Kelvin (Meter KE ./se (ITr l./K)
t.435 02 - 9,8OOE-02 2.02 7E-a2 5.9061E 05

!IN H-)T El Us ROUGHNESS LENGTH VAP.PRESAT WT LEVEL
I W.,t / 2 (Meer ) (Mi) ibar)

Vi"'Iis, '.SYI at 5,5239,E-04 15.37 4

! ,,Y AND :llA HEAT FUX DRAG COEF.AT 10 METERS ADS,HUMID.AT WY LEVEL
IWiI t /e.1 ) (ms esanless) (Kg/.31
1.4 1f 01 1 .514E-03 1 ,62E-02

ITAt TEAT 'USIET 11lIX BAR.PRES.AT IT LEVEL
< ait t /s;) (Mllixar)

I 02L Ii? 2012.40

LISA 1, EAT ilL

t0 177

I) -, I 1 ", *'Ns ! '['. Iii ARAME TOl L IT D IN PREFNT MFAN ERROR AS COMPUTED FROM CONSTITUENT MOASUREMENT ACCURACIES
S..... , .iS ,t'. 'i.i,, A it21TIII ROW APP EltiI AFRODYNAMIC ERROR VALUES. ALL VAI UES ARE APPROXIMAIE AND ARE 'soe- :

ti- ,'i oI f I TL.HIAT b[ N.HFAI litY AD, TOTAl HEAT BOWEIN FRICTION SCL.SPEC SCEPOT ROUGH. DRAG

m iI it UX PU LUX FLUX FLUS RATIO UFLOCITY HUMIDITY TEMP. LENGIH CUEF

1.L. (45% 521 107 102% lASS 32% 104% 20D 525 64Z

11%. 'L, MX X l0% 34% 132 23% 635 115% 43% 40%

MARINI SLIR!AC LAYER PRIN! DATE: I JUN 19E10
NI SL MERiiIETEOIULUTJY DATA SAMPLING RATE (ALL CIIANNELS) 6/Min

I ,w 1; i, SAN ; IL.1L AS ISL AND, CAI DATA A'.ERAGING PERIOD: 30 Mn

pO .,ILIED PARAiiIFR VAI LIF WEIGHIFD AS A FUNCTION OF THE ABOVE RESPECTIVE MFASUREMENT ERRORS
-I '. I i1, t J i P 'E Il ,NC Ii A1IREM! NT UNI:ERTAINTY INDICATED IN I I

1 Ii1 PARAMEYrI,
.i', DOWN) STALING PARAMETERS

. . ,', ofIit FLLIX RICTION VELOCITY
,''I'', iN,51 ' oil e'et-,/S3ec

,T i ' ', Lt L, OP-(L 6.I4E-01 16 F-0 21

,,,iI i (11 I F EA ING :PCH.PUMID.
it i ,ti s.ii (Eq/EN!

, ,I I T It.J.O :16 1 8,01'.1 -D-b 13 ,1 -05J

f, 11, ,I FI UX SCALING. POTTEMP.
4, .',,', (Ke vI!n)

I 4I 11 I LI' VErY! L '3.E!2FC,-0 (2OE-021

i, AT F, III, RUUHNISS LENGTH
'A4 ,t' /,.' Mepter ,!

4' I 51 [L.V o+L(, I ,316-Ot [e.OE-0SI

," (ANL 'IA E ,r FLIM iDIA(; F At 10 MF rERS

[ i1, L, I.' 'PrY l] .l.J,'i-,i- I4.E '041
' a IIIs I

I .'!i Ii,' I III I I

''i.. . ,,+ ( I

<1 'I, (i LYLH

S rl iil' (liE A IIIXtAt( DIP[V1 S PARAMETER VALU(S AS COME'UTED V THF STANDARD DEVIATION FROM EITHER THI
' I I I "I:,, Ni) II NTR'AINT Y !A [it (WH FVR Alli- UTE VALUE IS tARGFR A!L VALlES ARE

' A,',l., Al(5 r I N.HIAT 11 RAD. IOTAL HEAT ROWN FRICTION SCL SPEC SiLPOT, ROUGH. DRAG
I.2' ': Ii,, i 'ii I LIU I Lx FLUO RATIO VFI TCEIY HIIMI ITY TEMP. LENT nLEP.

4 i,. x Ox In O IRS 24X 27Z It 64% 40%

1.. 68!... . . 437



MAR 1NE Sk INAF A I 5 l I0t MICIOIIMi TOURI). 1101101 uori L 'T I mil,,T

NAVAL RI 'j ART t SI At I RAT I5U R
A I5904514, I APH YS9 IT.,; fk(.H1

MAR Set .4,II51, N L05.5 AN' 1 IAs I 11I114
"AN N.1 ILA I AN)I , CAL 15055I41

RUN NUMBER: 79IsT,(111311 IIN, L 31 91
STAR T rTE: 0:37:135 PS'AVA !AMP: INC f ; ' . . 'Il .. , , 'iI. to.>,
AND TIME: 1: 7:405 PST1 IATA AVcEC.iN. '~ItS st 3,A MI
'S IARf DATE : q99. 197V TREY I2/) t-TlrFt.I AII:It 1 -1s'S-1RIN F1jT A ~ ~ I5A

41445 UG CI5ANN1,1. RAW DATA SAVL RACE VOL5

N-60L N.0 o0 Na I46 Nil I..0,-1I. NI> '
VAOL 5.4LE. A T5'NP .SS(RSIS:. I~ tAILI:7 05 1 It Mp .1115:91>N:W*:" fl 45. 555 I. ' WN) 15. N"- 'II . ..

No.511N IsL : No I 1 414 10I i N , N..

A'3.7'.)t-, -N~ Ft/,? 26t, Z,1 I I l Sl't A4 ' i 'I

NU I, W11I 141 .A3-1 J1 NAI 044 IAI REIASN 151,5'..11)1.sI1NU. :.- 1 1'' '

olA l 7 :. 1 1.129 LtD' A 1 j :lIC I I EV.1.td t 'IT III '

MANUGIAL ELA N, AW DAITA I TE WAL. VI: N( DII' ' 1 11 511 1 11 1, A T~ I 1' A W; 1,

1~. V ~ V 1 I N . N . O ."4 N . s I' 4 I- I ' .
1 

1 " k -2 l . I L - ' N1. 1. 1 , l I .' ' N

R I'M lb I " : 1M L i / - t IH F lIM 1 ,

o 4 LCA E , IA M 5114 1.EV 11V14-4I T14L I' IN: I1114 1.1 75":6 4'. Al0 I' P1''M N] .1

SY1 SEMI'.1 WIND 5'' tO)G 111W;' 'II') Is-tI 'I:'. I I N 1'. I ,. I .'- '

MANUA2 F .10 IRJ U N AA 4' Nfl -I A F 4 4, z: No w I, o

* I TA. P [ I ATl W I IEI NO LRDLIDIA VII 441 TEA? 1, ,

Me I I el'-t ftoe V 4, Iil e,:~'> , ,'A'sA 1. 4 c r : .' r N ., - -,

I CINI326A A S.-61 ,0lA~

A~~~~~SRN DCAI -il II 11)1 -"8h T II1-t,1T FTR

HLI H I P T. EM I TI9LE Mi I97303 94.1 ,NE 'PIPWI 't 1-1-110 P4H 11) 1 A1 ]A ' - 1;14 'l 11: I 'NN .

FLIS PARM 5511 
''5' l1 '1 - 511P 

' T" 'Ai

;I AtN r tATe' LytM t1NI,' ( I NS /..25 1,19 ftLtt' I,, .(,cOMIt. Nf s/1 o V. I/ 5122R1I I'''5-' 1I 0 72-' I'1

TL S-1A MOA I II 51U551AN AtSIVT 11 IV IN AR AM.L-TIFDR .4-WID CEDIVM/lil I WIN-' '.E1I HIL N''

(Meters CMII(17 ?5T/:'bf (OfIfL/No FLU?'11 1 ' 'l 10Iy[IN 2±001111' : I N 1t... 7:.) 19 91 I, ~ ATk.t09N1
12.3 4b /V 1'5.9-- I' I54'/2 I I 11.I P'1115

WI LVI I 4 49,-E

GiOM I . C t0 N HPIGk 1t tN5 1.S11 11Y l I A I NC SsI TEHMP., ND. lSI1 t 15 /04 im -e D," - 495. M 09

I/L. Al ,7 MI ,Et - 1.9511-I? S2/12± -0 921-5 1.7117

1/1- AT UMHLA t HETN/.1 1.

0.555'0 I91rl2 Ht -LLNT 'o ~~r-. , III 11.11' I9 VM) A.,-
SRk, 014 10LV SILA EN1 31 2 334 -TUs PS-I'D?- -93 9i -03 1II ('I.'

-0. AT 22/ IF N 421 'IN 1 '1115 5I U 4.'L 91

OZl l/I AT 50 4ETR. 140~ N' E1511 '0. 2-3',N ; [tI N
t)19. 151M51 k49,1 1514 HE, ,1s, Mi OLIIN '5 tN N IO I -'1'' 151 '1 45 .ISt~eterNI A9 N/MD 7 1.') 1. s'VNS

SOLAR Ht AT F1 U, 14(2 ('!1 4N RATED , 5 9i0

91(2 AT 25c' (.291 / .42- -L 1,,0
9)1 41 0 /. ,451F90

PION4 I MN SOA1(lfV I TA 1550 PH S SI 1 0 P0(50 II I 1 sl 0111 TIt F L

1 i. 0 7. 0 74 0 4119' D .' 3I 'N

o , ITt NO A N"I - AI 5,95111(1 51901NRA
AIIIt's; I tlo IN A.~9U Io r-4Nt~s Ili PrC Sc Iii. 4Sor E. 1 I'>tos 119 O 9.

S:01 1? 1 I 50/4WAE(AT 910 VM!"'

K~~~~~~~114 Fi.5.4105:Ar, ICLLNOI

IN ITT~ NI,5 MN NOR? R a" "Rm



RUN NUMNER: 7905090030 MARINE SURFACE LAYER PRINT DATE. II JUN 19"(
START TIME: 0.37:30 PSI NRL MICR (EEIEGJRULOGY DAIA 2AMPI INS RATE (ALL (InANEL .ML1-

START DATE: 9 May 1979 (DAY 1' SAN NICULAS 15, AND, CAL DATA AVERAGING PERIUD: 3) MiS

ESTIMATED 4ICROETIURILICRE F'ARArE TERI, AT 1 N METERS

AIR IMP. WIND SPEED DEW )P'INT TIEl 1RU5. ER.PRES BULK WT TIME ATE-WI TEMP PUT-WI TEMP V15-WI TIM) V EIT l EMP

(Cesi~us( (eter/sec) ( eLP (Kei Mi '/1L (M1II_.1r LGeiss _Iv-p(Kel EeILL' ,K

11.804 13.93 tSS No D4A 10IU 13[40A I 5T -I 492 -. 406 -, 305

HFIHT POT.IMP. VIRTMP V.PIITTEMP AS HUMID. 11.EEL.LM SPE1.HIMID SAPPRES S VEAP ES. NEI1EED

(Meters) CCelsloS( CIiuL, (COISs( (Eq/n3) (P~rentI (Kg/Kq L MIkbarsL (Md dobrs I K LI ..M-2/3L

IT.10 1.902 12.994 11.092 .447I 03HIT4 6 1,OP-1 1.119 13 793 NIL DATA

bLiK AERLDYNAMIC CAI CUIATIONS BASED ON ARUVE EIIMATED VAI ULS Al TEN Mf tEE (FlIEHE FT AL,1978.

INFPERFD FILLX PARAMFikS INEERRPD INEERRID MEAN VERTICAL

STABIL ITS UPUP,--DOWN SCA, ING PARAMETEE VS LOULIT COVAkIANCE MISCIELLANEOU,

IRAD.RICHARD5:0N NUMBER MONIINTUM FLUX FRICTION VELUCIT WITH LONG VELOCITY AIR DENSI1y

(+,-Sto e,--Unstable) (NKt2L Meters/secI Lferr/sec/) Og/nYL
0.010 AT GM -3.70E-T 5.483E-01 -3 066E-01 1,2296

GFOMETRIC SFAN HEIGHT HUMIDITY FIUX SCAI INC :PkE.HUMID. WITH ABS. HUMIDITIY AIR SPEIEFIC HEAT

(Meter) GM tIH=(ZZ2I)/2 (Kg/sec n2 (9Q/Eg) (Meter q/sec n3( IITcal./Eg Ke1.1
12.99 5.7/E-15 -R.54E 95 ,.TOTE-05 2.414W 02

Z/L AT GMH LAT.HEAT FLUX SCALING POI.TEMP. WITH POT.TEMPERATURE WATER LAT.HEAT VAP.

-0.0 23 (Watts/m2) (Kelin) (Meter Ke./secL (ITcaI./Xq)

I.43E 02 -3.861-02 2.19E-l2 0.9064E E5
Z/L AT 10 METERS
-0.018 SN.HEAT El UX ROUGHNESS LENGTH VAP.PRES.AT W LE/L

(Watts/n" ) . 2M ter ) (Mt l bat

MONIN-OBUKHOS LENGTH ?.63F BE 6.541E-04 15.334
(Me~ers)

-5.55E 02 SKY AND SOLAR HEAT FLUX DRAG COEF.AT 10 METERS ABS.HUMID.AT Wr LEVEL

(Wa Is/eS) (DLnensosnless) (Eq/ni

1,45E 1 1. .549C-03 1.159E-0,

TOTAL HEAT BUDGET FLIX BAR.PRES.AT WT LEVEL

(Watts/n?) (Millba,(
IRHE 0 111.21

BOWEN RATIO

Tn unIt' I
0.184

MFASUREMFNT ERROR ANALYSIS OF PARAMETERS LISTED IN PERCENT MEAN ERROR AS COMPUTED FROM CONSTITUENT MEASUREMENT ACCURACIES

TOP ROW ARE PROFILE ERROR VALUFS AND OTTUM ROW ARE LED(K AERODYNAMIC ERROR VAI.iES. ALL VA.UES ARE APPROXIMATE AND AREtor-

GRAD.RICH, Z/L MOMENTUM LAT.HEAT SFN.HEAT SKY RA . TOTAL HFAT BOWEN FRICTIOS SCL.SPEC SOL.POT. RUUlH DRAG

NO.AT GM AT tOM FLUX FLUX FLUX FLUX FLUX RATIO VELOCITY hUMIDIIY TEMP. LENGIH LOPEF.

74% 74% 65% 136% 53% toz 203% 189% 37% 104% 20% 52% 65%

263% 163% 46% 41% 91% 10 34% 132% 23% 64% 114% 430 40%

* CONTINUED BELOW

RUN NUMBER: 7905090030 MARINE SURFACE LAYER PRINT DATE: II JlN 1980

START TIME: 0:3710 PST NRL MICRIIMETEOROLOGY DATA SAMPI ING RATE (ALL LHANNI LU): "I/Mi

START DATE: 9 May 1979 (DAY 129) SAN NICOLAS ISLAND, CAL DATA AVERAGING PERIOD: 3E Min

S COSPOSITE PROFILE AND DIoLE AFRODYNAMIC DFRIVED PARAMETER VALITE WEIGHTFD AS A FUNCTION OF THE AbOVE RESPFCIVE MEASUREMENT ERRORS

WITH THE LOWER LIMIT OF THE CORRESPONDING MEASREMENT UNCERTAINTY INDICATED IN I I

FLUX PARAMETERS
STA[T) ITY )+UP,-=DOWN) SCALING PARAMETERS

GRAD.RICHARDSON NUMBER MOMFNTUN FLUX FRICTION VELOCITY
I+ Steble,--O. stab1e) (Nt/2) (eter _/sec(

-0.011 10.021 AT GMH -5.87E-I16,0E-52] 6.746E-0I (6.0F-02]

GEOMEIRIC SFAN HEIGHT HLUMIDIIY FLUX SCA INC SPEC.HUHTD.

(Meer) GCMH-(Zl-Z2)1/2 (ER/sec )2 (Ks/KR)
12.99 9lE-05 ISRSE-'6? -7.SSC-05 TOE-05I

Z/L AT GMH0 LAT.HEAT FLUX SCALINC POT.TEMP.
-d.14 1D0?) (Watts/m2) (Kel i_)

1.48E 03 12,0E+011 -3.865E-0 22.0E-021

Z/L AT I0 METERS
-0.101 10.021 SENHEAT FLUX ROUCHNESS LENGTH

(Watts/MO) (Meters)
MUNIN-OBUKHOS LENGTH 3.56E 01 f3.SE+001 1.412E-031 I6.E-05i
(Meters)

-9.413E 5? SKY AND SOLAR HFAP FLUX DRAG COFF AT IC MTERS

(WatIs/ 2) (Metert)

1.45E 01 [2,EOI I1.3t41- , 14.0E-04)

TOTAL HEAT BUDGET I LUX
(Waits/ )

1,93F 02 13,I EtOIJ

POWEN RATIO

(r, un Lts)

1.21D UR

* DIEFERENLF DTWEEN HF PROFILE AND BULK AFRODYNAMIC DERIVED PARAMFTr VA) 045 AS CSM9UTED VIA THE STANDARIi DEL'IATION IRO EITHER TH

ABOVE WEI;HTED COMPOSITF VA liE OR MEASUIREMENT UNEERrA)NTY VALIE (WHICH 1V1I ABOI STE VALI E IS IANGER). ALL VAL 11 OE A

LISTED IN PERCENt DIFFERENCE AND ARE T"r-":

GRADRICH. Z/L MOMENTUM LAI HFAT St N.HEAT SKY RAD. IOTA? HFAT BIW/N FRICTION STi S,C St POT ROUG.H. DRAG

NOAT MH AT ITO FLU LUX FLUX F UX FL RATIO 91LIT 7CITy E,,IIDITK TEMP lENGTH SUE)

28% 27% 45Z 9% 21% 0% 11% 15% 23% 155 0 60% 44,

* END OF DATA RIN 439
-Ai



MARINE SURFACE 149(10 MICROMETFOROLODOCAL EXPERIMENT

NATAL RESE ,ARCH i AEORATORY
A(IMOUPEHFQr( PHYOIGT BRANCH

looMN I F AIMHODR AlE At 6040 H STATION
SAN NICOLAS ISLAND, CALIFORNIA

a 0 011IRIFT R 0 IIOHE CIGAL DAT41

1(9RODjI.?ot1lA (HIN4TSDArEL:N 11 JUN 1980
ShOO 1 1 I C 5 P , DATA TAMP IN1 RATE (ALL CHAMNLL-S: 6/Moo
IN A, 00 'I T:9 : DATA AVERAGING PERIOD: 3C Mon

I Ak I 'Alt . IM 197'p (DAY I, 460(40 AlIUNE: I-LIPPED ILSEL, 2IERLEVEL

Al10,. .1,; 0l1,NI L OsAki P I AV, RAG. VOLG

Nod No1 -11E (O No-D4 No0.5 N. .(6 N..07 N.08 No I , IR1 , 'IWD.0 .
";,. I RCI .2. 101 2(0 1 1(.<TNIV [1 P01 0,W P I N12 WIND !;PILOT WIND TP ED2 PAR.PR(S,.;? -MY R01. WIOmDR

't C1131 4.11114 4 8082 7.8a(0 7. 295' 4.616 -0(104 5.099

NO tp k .. 11 N. . 1 N..13 No.I14 ."olS 1 No.1I6 No.37

1:It. I l 1n,1 AC F.FU NO i AC 'VII TACO MANUIAL) FLAG Z .-RUI ORF . SPARE A SPAREF VOLT REF. b
3.7.z, 3.77A 11 1)5 5. jb at53 O.01I 1). 0 1 6.205

Olt.?TA, C'OANoOL RAW~ [VATA OACRCAGEO: ESC9RAJPNH DAT'A, FIELD CA' 3DBSATmDN AND WIND SPEED ESCARPMENT CUARECTIONb:

0- 1 N, III WIND! NEAR OpPWND I AND L'PIECAL t('7PVCAI. UTEECAL "I(E- I.ISLC
04(ee. 6: (.00. CILI1EN.TH PAT4CMoto . (V~olts) (P0's) (Volts.) OCof2.I (CeE

I40 C(!,7247 ' I47 1( ,'I a.00 F 1 -0.0500 -. 5 .0 .9 .5

O E(M HI-11SEC cr1E'901 PARA4PIR TER1 RANG, ATED (REDO EA5INRE K0INC UN ITS:

IO pol E Ik,[(001 1 . SV VIJL! REP DEV Vlj. 3FF .1055 PHO REFF DEV AC SUE T.FL(00 ACFFQ.FU AC VFULTAGF AC EREQUI NCF
51o 1of "~ {5scn. A(,o~04 A-A... (0 bST) bINo. (OCT51 RoI0 (No. (551V (NC.,) N. (HO) (AT (HI)

I U5 9( 1 0 a 0 t5 9(. 5978

Of- 0(', VE1 RIC,,I.o&IIJt0ET:(GfCAI P6PtoTOEIFV, I INCI UDINC 00(1 ABUT.-. LAO. AND EbCARPMI NT CORRECTIONS) TRANSLATED INTO ENCIHEERING UNITS:

Al-p O-i'PI WIND PfPWE""I ((. 0(051 TCOP !OHUC.1 WIND DIM. 4AR .FAE-.1 I (0 FK 81A., BULK WT IPOP MEAN AIR TEMP
';O5OO (_tr/e ( u,~-. 1 Me ..M/3 lte. ru O(o10 (0att/n7( (Celos lAeloon)

11.721,~~ 50.8 NOAT214 109.34 45SE I 13.7 284.9532

All14 TL1.2 WU1 1O SFI1102 DEW1 P14012 TEMO'1.T1RUG.2 TIDE.SADIE FANPEES 2

IC~-os (itrsr (CeI,.os( (Ke.o73 (MeteI OOL( ( ia i
toES? 3AS 8.br 47 NOl DATAP3 -0.65t (03to. 14

l C111 Ah LED 1,17CR11iEIEDIAOSITAL PO.IAMIETLRS

F'1653GP00, 31 PO)T.TEMO.( OIM.OEFMP.( O.P(IT.TEMP.(I ABS.H,6TS,( REL.IMI. SPCC.HUMDD.I UAP.PRES.I S.POOP.PRES.( REF.INDED I
(OleocrsM Orlos IPMCos( (eDoI KIt.( PpeT (Ag/EqI (Moilbar) (MCOl~ib WC( ( KMStx-2/3)

19.35 13.90, (2.8619 (3.179 A.3E. 79.91 N.78 E-L3 1094 370 O A

HE(OP I 2 GH J.TM. II.ET. S,1.TEO P.7 AD1T.(HlMtD.7 RLI..PIMID.2 ';PI-C.((IMID.2 VAP.PREF. S.VAP.PRES.2 REF,DROPFX 2

(C~out , lC~oI 1~lSu 1 OKq/r2i (Peo'CMT t~q/Eq) (Rf" lotaI IMoll.obarl (KRI.xM-2/3l
93 03.949 02,042 L; IS:7 8.3y DE-T 9, 9.71 6.E'14E-93 11.036 (3.845 NO DATA

o C0'TNTOME BEFLOW

PRINT DATE : It JUN (980
RIJN ""'Ev.4: 79SS0R;lII MAR0NF SIONPACE rIATER DATA SAMPLING, HATE (ALL CHANNELD): S /Mio
TIART 51 11 E : t :0 PIT NRL MI C ROM.0TEDIRoOO DATA AVECRAC ING P ERIOD: 30 KM

1281DATE: 9 IEaj 19 (DAY IT9 TYSAN R ICUTLAS 150 AND, CA'. NOMENClJATURE: IUPPPR LEVEL, D.LL(WDM LESEL

oPREOrIlE EALCUI AEIOSS FADED ON ADOVEF OBSRER~t AND CALCULATED VALUES IBUITNGFR 19731:

FL(00 UPARAMEIPOT? PROF (I L SLOIPES
STALIJII TY (UP'- 1)O04N SCAL ING; PARAMETERS PARTIAL DERIVATIULS (.(NCR.WITH HEIGHT)

C4DRIHRD'N OSRR MU0CkNDL( FLUX F9R3CTD('o VELOCOE~f GENERAL EFORM:DN/02-, GENERAL FORM:'SLOPE-
Oo'>oD,-P~os~o~o( (Nt/ol 2)tesse- I(NlPN2(1/1i(U/72( I(LnO(11SI-(LMZ-POI((/

O0OMFTA(02 MICAN CIL 00291 MI II I0401 I(1( rCAl.IN. ',PFF..HUMD. N-WIND SPEE D IM/sec( NoWIND SPEED (NI/ner
I(eterI mtE.D~ZP/ OK/e e(o00/AgO Z-HE I CHT IMet s I UZHEIGHT (M) Vet .oo

12.-" 6.8-,F-O 6.2RLI (Of* WS/DZ. (.A3E-O( PDI.1ST
WS REOPE. 4.5?L-Il

'iLA LA HEAT I 1(08
9..(Wn ttse2) DCA( TAG POT. TEMP. NTFPEC. HUMIDITY (84/Eql N'SPEC HUMIDITY (kg/Rg)

1,AE0 (K.(o-, 2=10P(HT (Meers D.OISRT (M) Vert.Ato
I/L AT *.o kl 3.566E-O? DS84/DZ. -AT.P9;,r-Ua6 -PSP1
-0. 007 S2( . HEAT2F I0Lx SM SLOPE .- 8.47E 03

//LOAT 21 3.86E 01 ROUGHNOOS LENGTH RFPOT.TEMP.lteloon( NCPOT.TEMP.(Reloon(
-3.01. (M.tee') 7-HEIG;HT TMeteers) 7-HEIDEOT (M) Vert.Axos

SKY AND) SOLARO HEAT FLUE 2.451E-03 DPT/DZ. -4. 9aE-(3 P P1
I/o. RI 72 OWa...... 1 PIK SLOPE - I1.D5l'E 0 1

. 6.06 1 .45E Of
BRAT COOPF. AT (0 METERS N Ln TEMPSTRUC.IK.M-,1/3)

MO(IN (NI(OREOIJ TOTAO1018 HEIAT 10D1)0 FLtUX (IoZeq oN: (ZHEIGHT OIM) Opel At i,
I ees (W " t/ M ' 3.0-S I., P SINO NE

-1 '.2'IS 03 2.22C 971 CT7 DLILIF-NO DATA

P5( AT 1W CO.167 EF018N RAT01
PS0 AT n.' 0, I:20 s po

P.2AT I0 I01 2602 Ua ."U

* 00NeA (:OSTAOS:MISCELLANEOUS

SOON MARMAR O.RA5 TAT (ION PR~OF I(IF PROFTICP RIU( K RUIN
L. MST AI AFEI F,(10MAOIN ITURPANT( I T UR.OC _HIMTD1 10H HEAT N MCISVTUR AIR DENSITY
(No .o'oIts, (000. -C 70 9108 MIVR NARIFIR TRAN oF. LI(RF. ITRANS .COP F ;q/n 31

0 4 9.7911Y 0.74 C.74 0.92E-03 1.32E-03 2.2293

-7 r '-'.~nt f Pofil Sloe an/orPartal Dr-atv.( I ca(./KRq KR.(1,
1 oo .0! tel D;loetc f 2,4147RF OZ

s4 H ( ., SH 0111-3 Rq/Rq. WATER LAT H EAT (JAP.

a CONTINUJED ON NERI PA UE 440



RU ,Mt:790'.0(AIIVD, MARIINE SURFACE LATER PAINTSDATE: IJU 19"0S T A R T UT IM E: 1: 7:50 PS NRL HICRUNETEEROLD0TY DATA SAMPl INGIRATE(ALL CHANNELS): 6/Mmn
StAT AT: 9Mv 17?(DAT 1?9) SAN NICOLAS IS) AND, CAL DATA AVERAGIN PERIOD:30M

FSTIMATED MICR)IMETEU)RL(JGICAL. PARAMETERS AT TEN METERS:

AIR REMO. RIND1 SPEED DER PIII TEM ImY1STRUC. PIAR PATS. DUI K WT TEMP AIR-ut TEMP PUT-ut TEMP VIA-AT TEMP V.POT-uT TEMP
......ivs Idtrsr (Ce nI. , ( K.l tM-2'/3() (Mi1l1i. br) (Celsis) (Kelvn) (K-lvin) " KelvIn) (evn

lI.A7143 13.72 8.46 NO DATA 1 010V.04 13.372 -1.529 -1 431 -03148 -0.250

REI).HO YPtT(MP. VIR.TkMP. V.PUT.TEMP. AR3SHUATS. RELNHUMIS. S(HvI. VAP PRES. SVAP.E RES. REF.INDES

(MeTers "ClIs (Celsius) (CelmsI (Kg/n3( (Percent) (Sq/Kg) (Millibars (MlIbars) (Ke.v.M-2/3(
10.00 (1I941 13.074 031722 8.3A4E-103 79.74 6.8101,-_3 11.127 1 3.829 NO DATA

RU)I K AERODYTNAMIC CA) GUI AT IONS RATED ON AROUVE ESTIMATED VALUES A, TEN ME TERI; (I I H T AL,1978(:

INFEEKOv (1(0,J PARAMFtERS "TINERRD INFFERED MANAVERTIICAL
STARILITY (nUP,:=DOWN(I SCALING PARAMETERS VILCIGTY COVARIANCE MISCELLANEOUS

(RAD.RIC4ARDTON N(MbRCR MOM-NT)JM PLUD FR~IN VVLOCITY uWITH LONG. VELOCITY AIR DENSITY
)-Stable, -Unstale)6 (8/92) (Atrhsc cMtr/e2 qK/.A
a01le ATI CAR -3.560-01 5 .3 7.7L1 -2,89)E-01I 1.229'5

),FVME.FTV(C MEAN NO.:31 E(M(T HOIl TV S '-CALING SPC..(-MII). WITH ADS, HUMIITT AIR SPECIFIC HEAT
(Meter C GnH)LlZ i) I/ (Kg/sp nIt (Kg/Kg) (Meter Sq/sec .3) (ITcaO./Kg RdI.)
12.99 5.7::E-05 -8 7440( 5.781E-05 -.4147E 02

2/L AT GH LAT.HEAT FLUD SA) ,ING P0T.TEMY. W.1tHPOT.TEM1ERATUJRE RATER LAT.HEAT yAP.
-0.0723 (W atts/12) (K1vn )Mtr K,. /I c I ITcal.-/Kg)

IE02 - 3.732 C-02 2.101701 .9062EI
2/L AT 10 METERSS,:4
-0.1 is NHEAT FLUX ROUGHNESS LENGTH VAP.PRES.AT uT LEVEL

2Wtsn) (Meter-)) (MRIlibr)

MiNO-ORUKHOV LENGTH 7,4 9E0 01 6.135f-04 15.307
(Meter)
-51635vT 02 SAT AND SOLAR H. AT PLUD DRAG COFAt 10 METERS ARISAUMID.AT AT LEVEL

(Rat I s/n; ') (Dimetsinnless) ) 'a/ mt3)
..45E .1 1. 536F-03 1lI5RE-la

TOTAL HETBUDGET FLUTX PRRPRES.AT AT LEVEL
(W Its-2) (Millibar)
I.82F0(2 1911,24

ROL"' N RATIO
Inon nIt'
0.174

5MEASUREMENT ERROR ANALTSIS OT PARAMCIERS LISTED IN PERCENT MEAN ERROR AS COMPUTES FROM CONSTITUENT MEADIJREMTN T A CCURAC IS.
toP NR ARE PRO)FILE ERROR V AI UPS AND BOTTOM RUIW ARE 6)11 K AEROOTRAM IC ERROR VALUES. ALL DM1 UIES ARE APPRODIMATE AND ARE nr"

CRAD.RICH. Z/L MOMENTUM 161.4)/AT SEN.HEAT SKT 960. TOTAL HEAT POWNEN FRICTION DCL.SPEC SCL.POT. ROUGH. DRAG
SO.AT GMH AT 109 ELlIS PLOD PLOD ELUX LED RATIO VELOCSTY HUMIDITY TEMP. LENGtH COEF.

73Z 73X 62% 135% 53% 10% 103Z lASS 31% 104% 22% 51X 62%

((55 165% 46% 41% 93% 10% 34Z 1335 23% 645 116% 43% 40%

NTCNTINUED BELOW

RUN ROMPER: "0D509D0" MARINE SURFACE LATER PRINT DATE: It JUN 190'

START T71E: I : 7:S0U PT RRL R(CRSMETE(IROLSGT DATA SAMPLI NG RATEF ( ALL CHIANNELS): 6/Mit
START DATE: 9 May (979 (DAY 129) SAN NICOLAS ISLAND, CRI DATA AVERAGING P ERIOD: 30 Mit

LCOMPOSIE RI ICE AND DO)1 K AEROTYNAMIG DERIVED PARAMETER VAL IJE RETORTED AS A EUNCTION OP THE ARUVE RESPECTIVE MEASUREMENT ERRORS
RITA THE LOWER IIMIT DL T HE CDIRRE SPOND ING MEAS UREMENT UINCERTAINTY INDIC ATED1) IN 1 1

FLUX PARAMETEDS
5IAF:I) ITT I)_LP, -D OW) SCALING PARAMETERS

GRAD.RIC4ARDSON NUMRLI, MOMENTUM FLUD ERECTION VELOCITY
('-tabn,- nsaI h' (N4t/nELEt (Metets/sen) OEO2

-0.00 GO~ AT061 -6II-I E-I?0 .93-I 16I-2

vLOHETRIC MEA IGHE HUJMIDITT PLUS COALNG SPECRHUMID.
(Meter)' CMV ..)252)I/2 (S/sec n2) (K a/ 4
12.99 6.O;'E- 0,S .OF-1161 701-5 13. 0E--0(5I

//L At GM)~ ) LAt.H)ATPLOD SCAL ING)PUT.TEMP.,
-n. 013 11107 1Wts/O IkevI)

(.4900al 2 1fIlI -3.597E-D2 12.IE-U?l
//L At (U PETERS,
'(.10 0D? N. gREATr FLUX ROUIGHNESS LENGTH

MO NIN ORUnHOV LENGTH 3.370f 01 I(t.I1.tiT 1.45'L03 16.1E051
(MeItrs)

0I.IKE 03 SI:) AND SOLAR HEAT PLUX DRAG COE.AT ID METERS

' Its/n2) (Meters)
1,4!5 1 2 O.11 lnll .4221j-0.. INVEF-UNI

7TtAL (-(AT BU)DGET ELUX

1.9211 6 ''" 2 .....n...

(DREIN RATIO0

0.197 10.081

DIE FEREHEE DR~tcEN THE PROFILE AND PUC K AERODTNAMIC SFtRIVED P ARAMETER VAtIIES AS COMPUTED VIA THEF STANDARD DEVIATILON FROM EITHER THE
AR'OVF WEIGH1IF D I OPITS IT F VA) (10 ((P MEA.IIRf ME Mt UNCESRTAINITY VAi. LE (RHIGHE EVER ARSO.UTLF VALUE IS LARGFA I. A)IL VALU(ES ARE
II ISTED IN PE RECEN I DIFFRENCEI AND ARE "+nr-":

).RATI.AICM. I/I MOME NTUM CAT HEAT SLGRATHEAT SKY PRD. TOTAl, HEAT ROIEN E RICTIUN DCL.SPEC SCLPrOT. ROU(GH DRAG
ND.At (:RH Al (tam FLIX F LOT F LUX F Il 11.00u RATIO VCELOCIT I1 HUMIDITY TEMP. L EACTH 10OFF.

31% 30% 49% 16% 21% IS 170 14% 25% 15% 3% 641 48%

*END OF DATA ARIRN 441



MARINE SURFACE LATER RICRIMETUROOGICA? ERPERIMENT

NAVAL RILEAREN LAFIJNATTJRD
AIMOSPHEFRIC PHYSICS PRANCH

MARINE ATMOSPHERI1C.RESEARCH STATION
SAN N,'COLAS ISLAND, CALIFORNIA

M ICROYYETEORnO OGILAL DATA..

RUN NUMBER. 794590130 PRINT DATE: 11 SUN 1950i
START TIME: I,3R:10 PSI DAT A SAMPLING SATE (ALL CHANNFl SO: 6/Rin
E ND TIME; ?: 8;20 PST DATA AVERAGING PERIOD: Se M1n
START DATE: 9 Roy 197Y (DAY 129) NOENCLATUR.: I=UPPER L EVELI, 2-l1OWER <E VfL

" ANALOG CHANNEL RAW DATA (AVERAGE VDCo:

No1 oI No.02 01.03 No.04 N-.05 NI-lb N-17 No.0Ill No.09VOLT.REE1.A TEMP.STRUC.I TEMP.STRUC.2 DEW P01II SAW POINTO WIND Sif(EDI WIND LPPLD2 EARPRESS, b SA RND WIND SIR
6.C .111 elect 4 .773 4.952 S. 70 7.901 Z.'4 -. 164 50??

No1 Mo.11 No.2 No.13 H-14 N15 N.olA No.17
BO-N N' 'T TEMP At FREQUENtS AC VOLTAGE MANUAl FLAG /ERG NEF. SPARE A SPARE h VOL-T.R EED-
3.6N15 ,.7/5 2 .:13 0. 001 U.001 0.02 a I .50a1 6. 2K5

* DIGITAL CHANNEL RAW DATA (AVERAGE): ESCARPMENT DATA, FIELD CALIBRATION AND WIND SPEED ESCARPROAT CONNECTIONS.

No1 No.2 UFUIND NEAR UjPWIND I(AND OPFCAL DPTT) CAL WIOPLOL WSL) oF scorA IR TEMP.I AR TEMP.? HEIGHT/LENGTH PATH(Roters (Soils) (Vol10) (VoI ) (CosT).) t o cEcrlf.
1411 116616 1421 IINI0 0.183 1 :6 -5 ,1D08 -a. 07, 0,,5 D ,y? J. 9.

" STT;TEM HOUSEKEEPINO PARAMETERS TRANSL ATED INTO ENGINEERING UINITS:

MANUJAL FLAG ERROR COUNT DATA RA iL VY5L.REE.D6V V0LT.NEE.DL-V ZERO REF .0EV AL V~lT.ELLO AC ERESEFLX AC VO~LAILF rX FRE~n) NC)f
(Nosoan% (Noscans) (Nos.c art%) AINo.).SISV ( DNo.),IISVI (No.0.0129 ) (No.15) INCOItHo) (V/AC) (Pill

S 0 IR so 0 0 I a 1,o 5.3(

" OBSERVED MICROMETEOROLOGICAL PARAMETERS (INCLUDING THE AROSE GAL. AND ESCARPMENT CORRECTIONS) TRANSLATED INTO ENGINLERlLAL UNITS:

AIR TEFMP.I WINDSPEED) DEW POINCI TFNP.SRSC.I WINO SIR. BAR.E855.I SOP tRAD. IO LoT T1EMP (SCAN AIR TEMF
(CelsIo) (Meter/sec) (Ce1s.... IXeI.oM- 2/3) (It"q.Troue) (Mullibar) (WaI/ _S) LCpes u (Eel',:n
11.6,62 16.46 8.?1 No DATA 31 5,9 1313.61 IHA6f 91 (.336 284.6911

AIR TEMP.2 WIND SPEED2 DEN POINT2 TEMPl.STRUC.2 TIG TAKIE RAR.PRES.2

( Celsius (01eter/sec) (Celsius) (KI-eI.oM-S/TI (?-Y Ip MSL) (Millibar)
11.808 1.66l 8.30 Ho DATA -T67 109Y.71

* CALCILLATED MICR((HETEE)RGL000CAL PARAMETERS:

HEIGHT, 21 POT.TEMP.1 VIR.TEMP.I V.POT.TEMP.1 ASHUMIST1 REL..HL(HTD.1 SPEC.HUMID.1 VAY.PREI S.VAPS'PRES.I FPINOPO I13(Metvr) )tlos '~los Ceius) (R/I ..rrol I(/q Iitlbr (MiAl I LrS oMP5
I.3I, 11.841 1 2 .821 13,001 8.2:18F-O2 79.27 6.697E-03 11.816 13.645 NO DA TA

HEIGHT, 02 POT.TERP.2 VIR.TEAP.S V.POT.TEMP .2 ARS. HUMRTD.3 REL.'HUM TD.2 S.FEG.H)JMID.S VAE.PRES.S 5S.VAP.PRES.? REF.INOFO 2
(Meteors (telsoI TCels~oi (CelsooS) (Eq/.3I) I11orceoTI LKq/Rq ) (Millibar ) (01 ollo Iar) (e~M23
9.20 a t1.891 12.969 13.0.18 S.TaVE.-03 79.08 6,742C-03 12.921 (2 .705 AT DAT,9

" CIINTINUPO BELOW

PRINT DATE: 1I1 JUN 1 981NUN NUMbER: 7905091130 MARINE SURNFACE LATER DATA AMEETN. RATE ( AlL RANNY LSI: 6/Moo
START TInE: 1:33;10 PST NRL MICRQNETEORO(OGY DATA AVERAGN P ERIOD; 30 Mon
START DATE: 9 May 1 97 9 (DAT 159) SAN NICOLAS IS) AND, CAL NOHFNC(1 ATUME: I-(JPPER LEEELI, 2=L(LWFS IEVEL

*r PROFILE CALCUL ATIONS BYASED ON APOVE OBSOERVED AND CALCUl ATED VA) UPS (RUSINGER,1973):

ELUXS PARAMETERS PRO) ItE SLOPES
STATI ITT (.=UP'_.=DOWN) SCALING PARAMETERS PARTIAL DERIVATIVES (-IXNCI. WITH HEIGHT)

G4RAD.RIGHARSN ROARER MORFNTUM FLUX ERICTION VELOCITY GENERAL EOSM:DN/D2,, GENERALF POR N'SLOPELINS.SlR'e-oUostable1 R/O (Mt.)e er/_") I(NI-NS )(I oZI/22( IILo2I-PSI)-7(LoZS-9018/
-0.005 AT CNN -1.40C 80 1,067F 00 ( 2102/21 TNI-R71

GEOMETRIC REAR HEIGHT IMTTTO1Y PLUS SCALING SPEC.HUID. N'WIND SPED(N/sn) NxWIRD SPEED (MIS-'(
4Me ?.I) GMH'12Ie220I/2 (Eq/sec nO2) )Rq/Rq) ZOHEIUHT (MoTe.s) ZEGT (M) e-Y~i
12.99 8.3-T -6.347E-I DWS/D2= 2.8lE-3l IzshE

7/LGA GMHLA T HEA FLIX 'i SLOPE-- 3.75E-01

-0. o 6 (Waloo/n"T SCAL-ING POT. TEMP. N-SPEC.HUMIDT(R"K/q/E N-SCCH"MIDITY IKqOKg)
SIR6E 02 (Rob.in)z i-EIGHT (Mwo~s ZHOGRT (ML UsroAoos

Z/L AT ID METERS -3BRasIE-02 DSH/Di- -R.97E-R6 PS IPSI2
-0. Cs DEN;HEAS P11(0 OH SLOPE' -I.5lE 03

2/E AT 21 5.IDE 01 ROUGHNESS LENGTH NoFtOT.TEMP.lkelooo( N=POO .TEMP1.(Re)ioo)
-0. 0S0 (Matter.) 7-H'EIGRT (Aer,-, 2'HE ITHT (9), VR.Aoos,

SEP AND SOLAR HEAT FLUX 3.4 26E -E3 DPT/D2- -5.45L-0(3 PSh.PSI
2/L AT 22 TPaYSnT FIR.ITF' .3 DI
-0. 004 1.46E 0I

DRAG CORE, AT 10 RESERS N-LTEI'.STRUC.)EnR-2/3)
HUNIN-P)RHOV LENGTH TOTAL HEAT BUDGET FELOX (IoZesoneo ?HCIHT (M) Veri.Aoos
(M.etrs ) (T aI1 1/-?) 4.694f O0.s PI-NONE
-2.114E 03 2.72E 95! CtI SLOPE-ND DATA

9511 AT 21: .13119 B(OWEN RIATIO
P211 AT2. :.01599 To V I.)
PS12 AT 21- 0,107985 0.251

P612 AT 2- . 009652

oGENERAL CONRTAHFSI MISCEELANI 005

VON RARMAN IRAVITAT ON PROFILE PROPT(.E RUIN RUIN
C.ONS TANT ACCELERATION TUR.PRAN9TL TUR.SCHMIDT SEN HEAT MOISTURE AIR DENSITY
(No 0015 toIIT)M/.e 0 ) NUMBER N))MRER TRARNSECTFE. )RANSP.CDEE. N~/sI03
0.4 9.7959 0.74 0.74 0.92 E-Il IX.3E-03 1.2'291

oGENERAL ROTC!): AIR SPECIFIC 14EAT
AREuracy Sl~ltaltn ocee FreoueeYTof Profile Slope and/or Partial Deroaoooe. oITcaI./0

8 Eel.)
CsopolatioO &coesoted by lnsertloo OF 2.41A'I. 02

SI-RHO- ./- IRE-3 Rq/Rq, WATER LAT.HEAT SAP.
)ITcaI ./Eq

CCIRTINUID ON NEXT PAGE42



R'UNRNUMBER: 7905090130 MARINE SUBFACF LAYER PRINATDATE : 11 JUN 19830STAR I IME: 1:38:10 PSI NRL M IEBOMETETRTLOIY DAT SAMPL ING RATE (ALL CHIANNEILS). 6/Min
(TART DATE: 9 Moy 1979 (DAY 129) SAN NJICOLAS ISLAND, CAL DATA AVERAGING P ERIJOD; ST Min

EST (MATED AILRUMETTURYLT-IGICAL PARAMETERS AT TEN METERS:

AIR TFMP. WIND STEED DEW POINT YEMP.STRUC. BAR.PRES. BUIR W TEMP AIRI-UT TEMP POT-WI TEMP VhR-WI TEMP V.PUT-WT TEMP

(Celsius v Il'tete./sec) (CeL__u) "L.eI.iM -2/' T (ilL ibI.rT (Cels iu"s) ,R, "(KeIvin)I (Rel _') (Reluin)
11.78I3 14.837 .,1. NO DATA 1 009.6"1 13.336 -l.551 -1.454 - 0.38:; -0. 287

HEIGHT FUT.TEMP. VIR TEMP. V.POT.TEMP. AR4SHUMll. REL.HUMID. 3PEC.HUMID. YAP.PRES. SSAF.PAZES. AEFLOLIEY
(Metl I) e.siuST s (Celsus Cls ius) )Eg/m3T1 (P e rcel 1 kg/Kg) (MlluE .rs ) (MLL1marsT )ReI].xM-2/3(

110 1.88 12.5 ? 3,049 8.2R"E-03 79.11 6.737ET 10.691 3.769 NO DATA

[RiTS AERODYNAMIC CALCULATIONS BAYED ON ABOVE ESTIMATED VALUES AT TEN METERS TFRIEHE ET AL,197A(:

INFERES FLUX PAAMETERS INTERRE D INFERRED MEAN YDBTICfAL

STABILTIT I =P,_= DOWN 5CA)LING P ARAMETERS VFLOC IT I COXARI ANCE MISC-ELLANEOUS

GRAD.RICHARDYON NUMBEFR MOMENTUM FLUX FRiICTION VELOCITY WITH LONG. VELOCITY AIR DENSITY
-uStIII.,-~Untbe (Nt/n2) (Metr.1. c (Me teo2/e-2) K/T

-0.114 AT DM4 -4 .3SF-I 0,.971E-0l -3.56 E-LI, 123

(,FYMETTIC TIEAN HEIGHT H((MTD[I FLUX SCALING SPEC.HURID, WITH 860. HuTMIDLY AIR OPCt IT HEAT
(h eter) GM H-( 72)11/2 1Kg/ sec Mt2) (K/K g)I (Mete -kg /,sece 3 1 c I a/A RnIK
1.99 6.41E-05 8.726E--05 EM.E-I .414(,E 02

Z/) AT GMA LATMEIAT FLUX SCALING POT.TEMP. WITH P OT.YEM9EATU:( WATEk LAT.HEAT 361'.
-1.0W. .Wt/2( (ReIvin) (Mtr RI?./1c Ir./ Kq(

ltR 02) - 3. 668F-02 (2 19E 1 1 5191651- 05
ZIL AT 10 METERS 5E0 11,.

-1. a14 EFN.MEAT FLUX ROUGHNESS LENGTH VAP-PRES.AT UT LESEL
(Lietto/ut2) (Meter,) (MiT hoar

MONTNM-OBUXHOV LENGTH 2.72E 01 R. 622E-04 IS5 264
I(Meter )
-7.069E TT SKY AND SOLAR HEAT FLUX DR AG C OFE.AT 10 METERS ABS.NUMTD.AT WI LEVEL

(Wa ,t/1,2) E) (inenSiitoeu., I Kg/nT )
I1.46E 01 I .61ST-IA, 1.154ME-IL?

TOTAL HEAT BUDGET P1.1(0 BAR.TRT0.AT WT I fVEL

(Uatts/tt2i (Muiluiba r)
2OIE 13 1 011.1)

BTOWEN RATIO
(tu' units
0.17?

xMEASUREMENT ERROR ANALYSIS OF PARAMETER S LISTED IN PERCENT MEAN ERROR AS COMPUTED FROM CONSTITUEN T MEASURE MENT ACCURAIES.3
TOP R8(1W ARE PR:TFI(L.E ERROR VAL UES AND BOTTOM ROW ARE R U) K AE RODY NAMI C ERR OR VALUES . ALL YALUT S AR E APPROXTMATE AND ARE no-":

GRAD.RICH. Z/L MOMENTUM LAT.HEAT SEN.HEAT SK Y BAD. TOTAL HEAT ROWER FRICTION SGL.OTEC SCL.POT. ROUGH. DRAG
RO.AT GRN AT TOM Fl-UX FLUX FLUX FLUX FLUX RATIO VELOCITY HUMIDITY TEMP, LENGTH LOF.

65% 65% 55% 131% 47% 10% 99% 178X 28% 103X 20% 48% 55%

164% 164X 46% 40% 92% 10% 34% 133% 23% 63% 115% 43% 40%

.CONTINUED BELOW

RUN NUMBER: 791509113 I MARINE SURFACE LAYER PRINT D.TE : 11 JUN 1980STA RT INE: 1 :38:10L PIT NRE MSCR OMETEORLOTT D ATA A MPLI NG RATE (ALL CHANNELS): 6/Nun
START DATE: 9 May 1979 (DAY 1291 S AN NICOLAS ISLAND, CAI DATA AVERAGING P ER IOD: 30 Mit

. COMPOSITEI PROF ILE AND MUIR AERSDYNAMI C DEMISED PARAMETER YALYDE WEIGHTED AS A FUNCTION OF THE AB-OVE RESPECTTYE MEASUREMENT ERRORS
WITH INK LOWER LI MIT OT THE C ORREFSPONDING MEASUREMENT UNCERTAINY INDICATED IN I 1

FLUPNNNAMETERS
STARIT) IT )+P,_DOWN) SCALING PARAMETERS

GRAD.RICNABDSON NUJMBER MOMENTUM FLUX FRI CTION VELOCITY
ISable,-Unstable) (Nt/OT I .tter s/ sn

-0.007 (0.021 AT DM4 -8.76E-0I 1I.0E-02l 8.112F-01 16,OE-021

GEYMNETBI. MEAN HEIGHT H))MIIY EFISI SCALING SPEC.UMID,
(M.1te)rl MH=)Zlw72)1/2 (Kg/se "21 Ilg/KgL)
12.9 6 '.FI FI.E-01 -. DEl 3I-

Z/L AT 1MM LATMFA T ELUX SCAL ING POT.TEMP,
011 a 1.121 Tat/s)(eun

Itl.70E/ 2.11IE+II1 -3.BTeF-02 12.IE-121
1/L NT 10 METERS
-T 1 07 11a.021 Y)N.F AT FLUX ROUGHNESS LENCTM

(W . ts/Ml) (Meters)
MONIN-OPtURNOV LEN4GTH 4. 0F 1 ITR.OIGI a OB8F -03 16SFE-IO

-I.350E IT YR AND SOLAR HEAT FLUX DRAG COFAT 10 METERS

(Watt'sn2T (Mters)
1.46E I 12.IrialI 2 .909F. [4.0E-I

TOTAL HEAT BIIDGET FLUX
(Wtts/t.2)
2.1SF 02 IJIGEn0lI

BOWER RATIO

(no units)
0.2 05 al0ERI

" DIFFERENCE BETWEEN THE PROFIE AND BULK AERODYNAMIC DERIVED PARAMETER VALUES AS COMrUTED VIA ORE STANDARD DEVIATION FAOM FIil T
ABOVE WEIGHrED COMPO(SITE VALLIR OR MEASUREMENT UNCERTAINTY VALUE (WHICH EVER ABSOLUTE VALUE IS LARGER). ALL VALUES ARE
STED IN PERCERT DIFFERENE AND ABE"tr:

DRADMRICH. Z/L MOMNRUM LATRHEAT AENNEFAT DRY BAD. TOTAL HEAT POWER FRICTION SC) SPEC SCEE POT . RO:TH DRAL.
No.AT GMM AT IIM F LUX PLUM FLUX FLUX FLUX RATIO VEL.OCITT HUMIDITY TEMP. TEINSOR I OFI

26% 26% 55% 16% 29% 0% 18% 19% 29% 16% 3% 621% 54

N KEND) OF DATA RIMR 443



MARINE SIAFAI~o AYE 8018 ,4 511st 1111 TA,:ILAC ExPER1IMENT

VAL I TJ ,OHl I AIIR"Al 'My
MaMASPTI I rPTTTAIE'o 0RANCH

MARINE ATMPS!Jko:FDTC , :<A kIA STAT ION

NAN N I CTOA, IV AND) CAI IESSNIA

ADD INUET; M 9591D LAkIN) 1DAlE: 0, JUNAJ1980TAR)1TlIME: 2: U,:30 PAT, DATA SAM PLIN NAT IE TAL CHANNELS): 6/MoD
LENDI IMP :38:40PlOT DATA AVERkAGING PERIODT: 35 M'1,s
'<A r I.TE.: M, Ay 1 " (DAY f? TUMPNCl-ATURE: 1-OOPPkk lEVEL, ZzOWEN LVEL

AN 69.01 CHANNI-:I RAW DATA )AV5 RAGI VDCT:

N'.D 0,2 N.Ij 3 N;,o.N TOT -06k 0'l MS No.9

OAFIP A in,)'; RTA: . I TF9P1,. ';IARU .2 1. POINT) D W PLNT AlW IOT WIND) TPEL) IOAR .PESD. L 01 FKYAD. WIND DI..
6.215 b.';L1 L.1(c 4 .77/1 4,B48 U.154 7.11 4.6 05 .14 5.185

'L' P .:) N-?13 N-.14 N-.15 N..16 N-.17

EI'. IoT . ,5 AI QOUJN, AC , SI AUT MAU LA 21 AD A b - ADE V SPARE P VIT I REP .11
0<4,: i.756b 2.2.01i JilUl 0U ITI 5. 1 .1 bT) 6. 20!,

PI(1.I1A6 HAt;N[ L RAW Df)TA AVLA4,F I ESCOAPMENT DATA, PIlLS C'ALIBRATIONo ANDI WIND SPIESf ESCARPMENT CORRCTIINS

i'o N.'IPWloo 40'AO UPWI ND I AND DPIECAL DP2PC AL WT EPC AL Ab I E Wb2EC
A IF.E"; I AlA 1' 2E ) L:1IT/o.ENCIH PATH(MeerI (Vo. tol Q 1110I (VoiIt (Co-fR.) I Co-fE.)

I'll i -AT,7 142-I1 IIVVA: S. 09 9 ItoSo <ITA a.9 1. 000 a 9 92 0.94V

STI'' TEpf17<oE tICP910 OF/l IVIAN? ATED INTO ENGINI ER INC 041 02:

roJA It~f 10 'Ri ToiJll ViA I'V . Vii I REP. DID 01.RE .DES 20 NO AET,.EV AC SI).) . FI-UD ACFREQ l I ACSIILTAIGE AC PREQIE NCTY
(NA r0 '.. N iNl Io )ci Al(e .I.I:0VS AlNo. 1.ISSVI N :V (NoT.5 lao. 551 (No . )IHo) IVA C (HI

isl a I I n 1l ',' ,1 9579

To 50/ AQi;, sIlkfW I LOUT): U;IG: PARAMo TIENT (IN.OUDIG IKE 8)0)elAND EVCANPHINT14 CEIRRIECT1NST TRANSLATED, INTO EINRING UNITS.

AIR1: "'T 1 l o0t1%011 [LW PUINoTIFTMP .ST1,kIC .I WIND IR BA.PRIS. I 290 NAD. BUCR WT TEMhP MEAN AIR TEMP
It I-~ul 'ne si leou, lKoI.m o-!I (DgNi I (Mo1I1 1b ar I (W att/o 2i IT.I s usT Ie vin)

I A0 MU 47 A.1 NLATA .013 TJ1o.P6 1.45E 01 13.33? 284.8,/

11.73 H17 927 NAU I0) A-[.12 10L9.96

o A' r 131A 41 tin .Flf) TNLTGICAC PARAMETERS:

H.CV 20 P/ I . TR .TEMP1. I D.PEIT.TEMP.I A-I .RII I .T1 RE,1J.I SPEC.HOID.I UAE.PRESI D.VAP.PRET.1 II RE.INDDS I
:CCI115N ("71s; CM~oN ID'/e1 I P.,cot TKq/W

5 1 ii o11 b -I )Rolbor oKR ,M 2/3)
13, ITSl? 12.805 12.9p.5 8.2z2C-C3 7Y.2 A.690E-0 10.8T7 13.635 ND DATA

Ii), I2 -t.i-T, 1.ET. S. 1,SM.21 P, /UM IO RT.I IL .K'I 1,I)2 'PPC1.M1ID. 7 SAP.PRES.2 S.VAP.PAES.2 REEF 1,0EV?
:t.Iin (c IONA I I(loq; 1COON i9<o3 (MrAAI 164/) I ,o, ha I " <PI. M-/3)

13 <. 0.2 2.9461, 13A.0 17 D.e'/.E 03 79P.1? 6.72UE)l Il.E.D3 1373 NO DATA

1o 0 1~o INiiV, b-.Eit

PRINT DTlE I) IJ"N li VENAN ~ ~ ~ ~ ~ ~ A NIMOA '/:5Nd Ai! TACE IA AT 11 AMPLINC; RATE ItALC3 COONN) [SI: 1,114-
118 ie Il)P! R. 00501 IT . C DATA APEA ING PRO.V o

-161 ~l .ow<I]; DA 091 'AN IIT 'IAN, A NUHEN' I ATI))AE F'IPIE I LL, 2-EU CWER L EVEL

oP010/L AI ISU. AWIOIAsS P9500 I ONl 8050 LIT; AL) D AND CAl FAIL ATIES1 VAT U. S 02' N)f.- ) I 10173)1.

OLET PARAML I f PRCA ILE StOPES
s)<0 I T TA). IT 1,i, .1 !IN). PAkAM, ILI0, 'ARNTI At DEAIVATIUES oUINCR.WITR HE IGHT I

[.AD N 11.1A0, U N 8)15. I M:T-Ti mTfIT 1), 11 ilTU N 1 1 211, LIt RA; 113AM [9N,7 0, RENIAL FOA M.*ADLOPE=
I.',N4 . l I al ,h 'M.f/ Ptr.,-)IN 000I i// ' ILl P IT Inf -C )

I " V , 1,0 Gfi ' DH< Io 9 . .1 /"1N I'I I -El SZI.Z? I <IT- T ,N I
.T0t. "1E MOA S I;.i ''N ' L II TV ET NI 01 NZuN 98 9 <'lT T.11'1 N-IN PlE 1M 1-'c

I4 2. . '0 :,I. I O' fiAAi, N k 2'SET WIT) I'9-t s 1)EI (M/-LI N-I I DC.?E

I L A I GM LA] I~ ATIt 1.US SLOPE - 4 071-01

I) DAB Wa POs '.A..0T TEMP. N'NpEr HOTMIT)ITY T~qNg I5 N-PEL .HATMIDITD Tkg/:gI
TZ DI A2 TIe IOO GAT HCA I ooN) -HEIGRT, TM) Vp- A.O

:/L Al tL MI 11, 3 6L- 0.' DSH/02 I -. 2E:-oh PSI PSI,
0.16 IT NHEAT Ol1 Soo LOEPE. -449 03

//L AT /T II' I 0 ROUGANT f;I LENGTH N PV)T.EP I ~ oe MONPUT TEMP (1,loos
( ) MGI. rs I 2HEINT ete,.1T- " Z -PiEIE TM) D!e, I80A_

IO AN) HUL )I, 10 '.0/17E VA OPT/D- -5. 151 03 PSI -PSI?,

0 01 u49 . 1 )4
0081 10CrI. AT IC METERS 1 10TEME11 STICI M0 2i1i

,'INI :Ou:i1=o.T P ioAiA OD(.I I IL):? T .l eDooIle.) 7- HE U'I MT SeT? A- O
iUM. ,~. w II.'M 03 PS5I.NON)

I 1 Ti! of. 300 L7,E? S50/L-NT DATA

P A;T. 1,[I I/o I .i :N TIPT Al . S' T.

* I) NNA. I.'N.T N1AMiSCELLAMI ilt

I~1 IiT~i I6OlN!T, xEANT /0N.MD ' HI Al1 MISTITREAIR81 DENSITY~.i i ,.T> .T I',501 I"',OO MRA', 0TT 1 911 ,l -. gus)
AN <,' .7 00 EN- TI MM' R- 117)-Cl 02I9w

* f Ci NOAL NI!1: AIR 11PI II TAT
AL',A ..s....A xiciu 4 or.... M...rsp, oiliiIi.pea-d/. P.1ti-1 D.r1-1-o ' _Joat , 74 NI

"4) -it s .. .. 414'. 62NA

SHI I I Iq1KWATER I A) HEAl DAP
IT I l ,
9969t E ,-,

* EINTINUEII ON NJ or pAGF 444



RLUN NUtIRER 79L"'2.oHDA MARI(NE SUIRAA (A PR INT DAEI Jt(START TI. th A: 40 PST NAE )ii:LUMLDEDR(LDDOI DATA AM'NEAE(A.LINLS 6MnTART I E 9. flaVM.y I(97Y IDAt 12Y, SAN- NGL I SLL151A ND, CAI DATA A Vk RA.1IN k PEID 301 Min

L ESIIAIkED t4) iIIMF )F ORIIL O.I CAI PAFRAMET IER!, ATI TEN ME TERS:

AIR1 1 TMP. R,1ID 5PrCED DaON TFMP'.STRSC.' KAPRES., R11LE RI TEMP AIR-At1.1" TEM 1PO-WT TEMP vIA1.-16T TE1MP V POT-AT TEMP
(C"ms ,ete-/e E K~lmt (. M_-/A3 C(HI II ar) . E r ss Leu NAetmn (IeN (ReI vn)

11(766 (4.09 0 26 NOC DATA 1(09.66 13 .? 1156 -. 466~ 0 411 -0 30C3

hE IGHT 1 10TE1P . VIRT1OMP . 1.P0D DROP. 8665 HUMID. RFL .H)IMTID, "PLC.HUMID. VAP PRIE S VAP PREG, REF INDEX
(Meer) Ceiio) Celis (Clss 1R/3 (Prcnt EqKq I ~ibas (Mfhi7ars( (Ee .M?/3(

(041 1.86 (293 4302 O7D 9T I0.T t'.q7'2T-03 0'.814 (376 1 0 DATA

DV) N ALAUO.')N9T)C CALGO: ATIUNS EASI-D ON APOVE ESTIMATED VA) IS AT TEN MEFITEED (FRIEH) ET A! 1928,1

INETARRED EP IO PJARAMETERS INFERRED IN E( ""MEN VERT ICAL

5IA TIELTTIV )RP,-DOTR SCA) INC PARAMETERS VELOCITE COVARIANCE. M(SGELLANE0,JT

CRAD.AIEHAED 200N NIIMEER MOM(9FtNUM ELUXA FRICTION DCI OSITO RITA4 EON).. AI(It 1 DCNSITIf

0 .017 AT GMH -. MIE-IT DONSEL-OT -3.TAL I ( 229

(,I.ETE)(. ('99NT H1CTENT HtUM 0)50TT1 C) SCAILING A PEC.HOMID. RITHAl 869~ i~ Ty191) A(9 8(67- CIF IC HEAT
(MeteIr) 1 (1 H=(L ,tZ. 1/? (Eq_ .sc2( (Rq/Eq( (Mete; Eq- /se i) ((Tyal .,q Mel,)
(3.590 9 6.0/FS H.2 al O'E-( 4 414SIF 02

O/L AT GRIL [ AT.HEAT FLUX 0(28) TNT P(D. TENP. RITA PO1T rPERA)O.(E RATIER LATHEAT VA-
-0 022 (WRaKts-M1( (lin ) (Meter "e) 'L 0l ID. /R?)

T."'I L2 -3.7/91'? 2 2ZC? MOSAL DO9VE0

2 /C AT TO MEIF,'5
6 .617 S)'N.HEAT FLUE ROUGHNESS, LENGTH VAP PRESA) AIT LEVEE

(W-tt/c2( (MeteI. (MillI br
MDNIN-ObUEHUV LENGTH 2.61E &I 6.866E-04 1 .26 4
(Mkeers )
-5.957E OP SKY AND 5(80HEAT FEUD DRAG COEFA1T T0 METERS ARU.AE(MID.AT RT LEVEL

Rat ts/cLAN (TPsM ecsmile-s (q/i
(.4OE .T I.56UE03I.5 -l

TOTAL HEAT EUDGET Fl ((U BAIL6 PRES.AT AT I EVEE

(Wattrs/l?; ) (Milli0a_
191E (2 1011.06

0.174

oM'800REMLNT EMROR 898)0515S OF P8889) TEES LISTED IN PERCENT MO-AN ERUOR AS GOMPLITED FROM CONSTITUENT M EASODEMENT ACCUDACIES.
TO MOT ARF804 A(AULOS AND TOTi 10 .4 ROW HOC PillK AEM)(DTNIHIC EMMROR VALUJES. ALE VALUS ARC APPROTIMATE AND ARE Nr'

GRAD.RICA. /0 F)OMERNTL)M ENTRHEAT SEN.HEAT AKT RAT. IOTA) HEPAT ROWEDN FRICTION OCt SPEC SC.POT. ROUGH, DRAG
F! 0 AT 088H A ItIOM T ISD j F(O (ID Fi (.0 E JX L (O RAT IO VF.I.UO 1l HUMID ITO TEMP. L END IA COEF.

70% 70% SlY% 1337- 51% 10% 1027- 184% 300 104% 21% 50% 60%

(0 1%0 7 467- 4(0 92p% (IT 34%- 1321 23% 63%- 1150 430 40%

COTINUfEO( ALOD

RUN5 NUMPER' 7Y90," ['0((' MARINE: SUREALS- LAYER PRINT DATE: I I JUN 1MAT58IA I IE: : 9:30 PT NIE MIGR((,EECOED TDA S AM IN NRATIE. (ALL CHANNELS): 6/Mit
S TAR T DS)0: 9 Ma

6 
1979 (DAT 129) TAN NICOLAT ISLAND), CA. DATA AVERAGING. PERIO0D. 30 M-t

W0804 tIL '1E) C AND T11') F AfUSETNAICD OFTD PHANEM (FT, VAL L IGTF S A9 5 FONET IO[N (OF THE PEE0VE REQEPECT ISE fi) ASUET MEND ERRORS
WIT)) THEt LOWER LI[MIT OF THE CURE) SPOND)NG MEASUREMENT UNH(ERTTT INDICAE INF I

FELUX PARAMETERS
STAA)( IY TO (tUP,-I(W SEA' ING PARAMFEES

(;A.IT8T 19 19F MUINTUM 1 FEUD FRICTIOUNVELEISTY

-1'D T, ( A.. M1) -6.84E-0T 1ET1 7.217E-01 160TE'2(

,').TR)TC 1EAN LIE))I )),)TIT lTP1)11Y oN JXfA I)8 FIG.SPR(:,RUM ID.
(Ece)GM:E1./II2 (Eq /sc2 R/Eq)

(.2 90 6.3S-b TT-2 7.04,'F-. T3. DoT

/'L At Err)i LAT.HERT FlDx S('A TNTG R'(T.TFtOP.

1,7-FT? 7.CE0TI -3.AA?E-D2 12.IJF-TO'

'0 (:09 ( I It /N HE AT F) US RI)IJG'HNEGc L ENGTH
(W.ts/ (M et.t

MUtIs'0OnO'. LENGTH 3.6Mmol DI )3.DbtLL I I679ET3 T6OE-OSI
(Me ter1)

SU90E U) SOT AsP0 TO) AR HEAT FElTE DRAG CiFF .80 T 10METERS

(.45EC/0I )2A~T 12.0F.01 -un
2  

(aLEI)I

D((THL (lEA) 1,(TTET FLUOR

2.0,2F 02 13.00t17 I

IOREW N RHI (

0.2(:?0 10 .381

S)' FEREN( EPC Tm) T Ni EN TH PR,! 'ILl AND ILL . At PODYNAPIG DOE RIVEP t)FRAHO E 6)06A CO POT VIASTHL kSTANDARD DEVIATION FROM FITHEN TAT
9' W; DIHI) R(f I T;A) itF ((9 "I'SI)FOIRNT OIN)ERIAIATO VAL)19 (AHIFH(It 06i860 UtflDIEL'V~ LA IS LARDER). ALEV TIES ARE
ITEDI P;FwRNOI DICEFREI F ANES ARE 'no-

(.RA)' ICE /l-, /L M((MCHT)M 'A1 Dr (NJ )81 St Y, RAPI 110 ALHEAT TOUR) N FRIICTION SECLSPEC OGE' POT ROUGH DR AGNl.8)T U.'. A I4 (TM I1(1,9 TO 1~ ( F ) 00 pU E)t RADIO SE VIOC ITO (IDVIYITO TP. LENSTA ('DEE

DYS 290 -IS (0% 23x (5 3% T6X 26% 16% ' 64% sox

N ENS, OF DATA 0(5t 4 45



MARINE SLIRPACEALAY E RFMICOTKORU 'UGICAG EOPPRIM[NY

NAVAL R ';FARCot 1I LIATMRY
A0MDNPHLRIC P HODI1CS IOAANTM

MARINE AIMOSPAFRI ROE EATlGT SIAIION
SAN NICOLA INL AND, CALIFOdRNIA

* TCRYMEIPOAOI AL00T DAIA

RUN NUMBER: 7105090230 FRINT DATE, 11 JUN 1941:
S TART TIME: 2:38:50 PIT DA TA AMP I I NS r;AIl (ALL 1, HANN .5) 'Miii

END TIME: 3: 9; 0 PSI DATA AVER IC INIsP EID: 3t, Miii
STARTI DATE: 9 MIp 197/9 (DAY (29) NOMENGI All/RE: I-UPP(N LIVE) ,Wi 2: I I I

*ANAITOG CHANNEL RAW DATA (AVERAGE VDGI

No.00 7-.01 7o.02 No.03 Io. T NoI ";.E No.0 1. NYj E~ L0 LI1
VO)LT.NEP.A TE MP 1ST RIC. I TEMP.SiTKC.2 DEW P01011 1K W POINT?2 WND wPE NID TN DAN ' S.I ?i RO T 1.MND:N

6.205 0 . 01 . 4.776 4.4 8.2 7 4S 4.592a 011.541, -TOG 24

Ns "0 N ' I N .12 No. 13 No-.14 No.: N,, It No.)?
91,1 K ArT OM' Ar FREQUENCY A C SO: TASK MANUA) E LAS zEIRO REPF SPARE A SHPARE 0' 501 I EL: I.L

I1. 660 3.777 2.530 .0 01 0.3'0, 5.0 1 0 U I ": 1

oDIGITAL CI:ANNEL RAW DOT A (AVERAGE): ESCARPMENT DATA, FIELD C:AL IEIRATION ANDT RIND SPEED ESCA:VPrNN .1.:.REETISNC:

N.o.1 No.2 IIEWIND NEAR U1PWIND -AND DPIECAL I.2GI. M)' i .IE.I W '>1
AIR TEMP .I AIR TEMP.? HFIEGNT/ LENU TA PATMl(M.te IV 15101 cSTLIN I11-41. 1of i i-o'

1 411 1h165N5 142 1 117695, 0.199 100 -o'.0 -u.050 5 (4 5),4.4

* NITEM HOiJSEKFEPING PARAMETERS YHANS: RIED INTO ECLINEERING UNITY:

IvGAG HIA; I01 ROORCOON DATA 551.0F VOL TEPI. DEV 551TREE.DEV ZIR RE IF E AC SD( I FLUJX AT. ER)I IA "0C .:Id TAO) I RE C (HS) (
:N.N-ooNns I , o iNs rs) AIN.(.005P( E(No.),D0TUL INoI).DT2V)I INo.5V) )N.)IHI (C' I

u 0 IRE0 3 0 1 31it-, 3 .9 18

* OL FRVD MICRU"TELOOLOGIGAL P0066) TERS (INtl IrNS 18/ AROUE CA] AND ENCARPOENI CDRRECTI,'NS: TRANS- A'EII INlY INI)). /04:; UNIT>

A1 IR ME9. WIND SPE-1 11DI 11 D1W E-NO IP.IRCC.- I WIND IN.R bATR.11. %, 15 RA1? '1i.0)I): AIR lTOL

IL .67, 15.60 B.21 AS DATA 327.S (300.67 L ...L I 1.33 26466

AIRI TEMP.?1 W!ID.SPEED? DEI W P5III'INI2 TFMP.VTRUC.2 TIDE 1401.) bok P61k'
ENIOOS li e/ e, ) (Cel,L.) (Kel . oM-213) -Pete, HUSLl ~~oo

11.790 13.87 0,1 N 0 D ATA -0c.6) 16 I59 77

0C,.' i 1 -. ,j(IjrLIFIIGLOGICAL PARAMETERS:

"ABSGl 2) 11..:>.: VLTi'. U.EST.TEMP.1 ARS.RJM0D. I T RE..HUTI D. I YPECAOMID.I L'6P.PRLT.I i.vri'.EA: LS .I Pt) DI

lip~~Cq LNi. 1C loP' I (nlus k/n) LPrc I (Kg/ON) MI llo ri iN t,O, (Kt 9
(Ii. 3t l.LST 1.0) 1.0,3-03 79. 42 C.GSL OL2 -1od N _ 1.

055 12 ,1U,.TEP.2 VIR.TE~'. P2 V.PDY.IEMP.2AYrMD. REL.TUPI11 D.? 11L. PM1 E.1 ;1.C.RUMD.?SIII.FIIIS.;' 5.i/5 1:41.2 D1l1'..'

9.2:,4 (C160 12.Y59 13.0471 R.797E-13 79.20 5.7481,-33 13. 9111 (3.7 "I Alp

I TIN0 En RI~W

PRINT EAIE: 1) S 1911."'l
055 'NUMEiR: ?0090230 MARI NEC1.091051 LATER DATA SAMP1IN RATEI(ALLI I HANNi IS 5(n

.. IAV1 TIME.? :38 PS NL ICRIMSEOTOL OSY DATA ATERO CING PCWI101): 1(,mi
I AN r uIC: 9 P1.y 19719 IDAY 1291 TAN NICOLA-; ISLAND, CAL NOMENCLATLIRE . I -LIPPE k EVI: WE k I L SO:

*R PIlf I LL CA: 10: ATOIMOJS DOSE D ON 60:115 ORISERUFE AND CAGECULAPTED VAL UES DJS I 5105CR 19731:

FLE PARAMETER PARMEE: I I 5PE S

:.EI I- LI JP,:-DEVAN) DAINDPKAEIR PART IALE DCIDATIS 5_ .. _INLt, WITH. ) RICII

I.000..Ri1CTRARDUDON NLLMRCR MINIUS FLUEX FITIN VLLOOOIY GENERA. EDOM:DN/DZ') GENERA: "FORM. N SLOPE
I-ltN ,-"I~otR (Nt/02)0 (Metere/I() ILI-N2(L/InIVII'21 ( I nZ-'SIi-IrN7-F:. I

-005 A) 1111 -I.30E 001.029C o 00 (1211 (NI-Nl)

,FOJMETRIC TERN HEIGHT HUMIDITYMPLOT t.CP ING YPEC.PUMD, N.10 OPENS1 (0/7et) N.WIND PEFD (M/-, s

M etIer) GMR=(Z 1*Z1-1/ (TQ/NC C MO) 0k g/Kg) Z=HLIC-T ItesZ 4AU IG9 1 iNM) Te-t A-1'
12. 99 8.04E-O% -356iE-D)T. DWY/D1 .31-0, P S1.4!1

AT Gm LA I. HEA 11. )X AS SLOL 3 0": -DL
-Dtl (Ros/?CALIND PIOT. TEMP. N.9PEE.HIJMIDITo (Kg/NM: N7=WatO/1E1C.TSMIDIT (60, 0

1.-97E0 02 (Ke0o]-) Z-HEIGHTC !,t-er) ZoNE (DT I Ch rt.IT)
Z/L- A) IL Mo lTS 3.92E02p DVR/D= -09-2C- 061 P I.PSO
-1. 05 S'N.FIKAT ELlIS SN SLOP.' *Ra0 03

( Wat ,I/.,)
1/L AT Z1 S,0lE 01 R000(401 N LENGTA N.POT.TEFMP.IKe.ooo( N1p TIMI'.I e1oNi
-0.00 (Met1t-I 2.HEIE.FtT (Me'erN) Z'H II IMI V-t A,'

NATY AND SIOLAR HEAl PLOT 3.281E-03 DPT/DZ- -5.50L-03 !i3=PS12
2/0 A) Z2Iat/l PIK ';: DI .I7:(D

0. Ib5 1.46E 01
DRAG cDII Al 10 METERS N.LNTEN' STRU~I :o. 3

IININ-IJPOAIIIV 100010 TOTAL HEAT EUD005)7 J P1 (D imnsionless) z HFKIGOI1 (Ni Vet Oti
(Mieter.) I W .ts/n?l) 4.4E30 -53n P S IAON
-I. 9,42E 03 2D63E 07 C T SLOPE =NO DNATA

P!1.11 AT 1 O013971 BOUWER RATIO

P51Al 22 0113 Ioo oJ1O16

P 01; A 2 5.1494

" GENERAL GONSIRNIFS. NiSCELLANI TO)

VON KARMAN IPAVT TA ION PROFETLEI PT14OFPIL F 601K BOULT
CONST ANT AtICE),IFTA TION TUT .PVANDRII TUTNCM I D) TES1N HEAT MITIS IOTIE AI R DTENS IIOY
(No --it) IMe 2) NUMBER NU MBER TRAN5EF.ETJP . IRANFCOi, IKg/e Ii
0.4 P795 074 V.74 0.92F-03 13N1031129

o Gt NEPAL NOTE i AIR 1(P) 1 1111 1911
RooA, Inatoet1ee PpmM'eauem"""? of Pocfale S1ope and/or Portoal Deroatuv ilo /g I K-el

SNI NH2'- .001-3 Kg/Mg.WTE I41 (AlI .HL) I.51
1Ii ,*I til

" LONTIN~tD ON NEXT PAGE 446



RUN NUMBER: 79G5090230 MARINE SURFACE LAYER PRINT DATE: 11 JUN IVAL
START TIME: 2 38:50 PSI NRL MICRIMETEOROLOGY DATA SAMPLING RATE (All [HANNELS,: (,/M::
START DATE: 9 May 1979 (DAY 129) SAN NICOIAS ISLAND, CAL DATA AVERAGING PERIOD SI: Mn

ESTIMATED MIC8UME1EDROLOGICAL PARAMETERS AT TEN METERS:

AIR TEMP WINS SPEED DEW POINT TFMP.STRI1C. BARPRES. BULK WT IEMP AIR-WE DENS PUT--W TEMP SIR-SI TEMP V P01-WI TEMP
(Celsoun; ITMer_'c( (CelsaI _ (Ke.xM-2/3I (MhlluarI (SelusI (evn Selv"n) (9elin) (el nI)
11.773 14,08 8.3v NO DATA 1009.67 13.338 -l.515 -1.467 -b.397 -0.299

HEIGHT PFUT.TEMP. VIR.TFMP. V.POT.TEMP. ARSH1UMID. REL.HONID. SPFCHUNID. VAP.PRES. S VAP.PRE. REF.INDEX
(Meters) ( Eels Ce ls ) us) (CsKq/ es/] (Percent) (Kg/Kl) r (,,"Ibar (eI..M 2/3
1T.00 11.871 12,941 13.039 8.290E-13 79.5 6.74IF--93 10.9 1 13.760 NO DATA

DIII K AFRLDYNAMIC CALCUI ATIONS BASED ON ABOVE ESTIMATED VA(UES AT TFN METERS (FRIFHE FT AL,197A1:

INFERRED FIUX PARAFEYRS INFFRRED INFERRrD MEAN VERTICAL
STABILITY IUP,-=DOWIN) SCALING PARANCTERS VELOCITY COJARIANCE MISCELLANEOUS

GRAD.RICHARDSON NUM8BER MUENTUM FLUX FRICTION VELOCITY WITH LONG. VELOCITY AIR DENSITY
((-Stible, -- Instablel (Nt/n2) (Meters/stce) (Neter2/sec2( (Kg/eS)

-OUT?7 AT SNH -3.8OE-O0 5.558E-T -3.ORE-Of 1.229

IOMETRIC MEAN HEIGHT HUMIDITY FLUX SCALING SPEC.HUMID. WITH ADS. HUMIDITY AIR SPECIFIC HEAT
(Meter) CMH=(ZInZ?)I/2 (Kg/sec .2) (KQ/Kq) (Meter Kg/3ec n3) ITcal./gq Kel.)
12.99 b.UE-T5 .856E-I-I 2.446E 02

Z/L AT GMH LAT.HEAT FLUX SCAIING POT.TEP. WITH POT.TENPERATURE WATER LATHEAT VAP.

I.50E O -3.778F-02 2.066E-02 S,9G6E 05
IL AI 10 MEIFRS
-0,017 5INHEAT ELlX ROUGHNESS LENGTH VAP.PRESHT WT LEVEL

(Wtis/M2) (Meter-) (Mllbar)

MONIN-OBUKHOUV LENGTH 2.61E 0I 6.8NE-O 15.267
(Me Ier ,)

-5.946E 0? SHY AND SOLAR HEAT FlUX DRAG COUF.AT 10 METERS ABS.HUMTD.AT WT LEVEL
(Watts/MO (Vimnsionles) (IK/M3)
1.46E DI T.S59F-13 1..5E-)

OTAL HEAT BUDGET FIUX BAR.PRESAT AT LEVEL
JAs7/2) (NMillbarI
1.911E 0 1010.87

BOWE N 
RATIO

0.!74is

MEASUREMENT ERROR ANALYSIS OF PARAMETERS LISTED IN PERCENT MEAN ERROR AS COMPUTED FROM CONSTITUENT MEASUREMENT ACCURACIES.
TOP ROW ARE PROFILE FRRIR VALiES AND ROTTOM ROW ARE SUIX AERODYNAMIC FRROR SAi LES, ALL VALUES ARE APPROXIMATE AND ARE

GRAD-RICH. Z/L MOMENIUM LAT.HEAT SEN.HEAT SKY MAD. TOTAL HEAT BOWEN FRICTION SCL.SPEC SCL.POT. ROSGH. DRAG
NO.AT GMH AT IOM FLUX FLUX FLUX F) UX FLUX RATIO VELOCITY HUMIDITY TEMP. LENGTH COEF,

64X 64% 54% 130% 47% lIo 99% 177% 27% 103% 20% 470 54%

164% 164% 46% 40% 92% I0% 34% 132% 23% 630 1151 43% 40%

* CONTINUED BELOW

RUN NUMBER: 790509123P MARINE SURFACE LAYER PRINT DATE: 11 JUN 198C
START TIME: 2:38:50 PUT NRL MICROMETEIROLDGY DATA SAMPLING RATE (ALL CHANNELS): 61MI,
START DATE: ? May 1979 (DAY 129) SAN NICOLAS ISLAND, CA) DATA AYERAGINO; PERIOD: 30 Mn

* EDiiPOSITE PRYFTI E AND DIII K AFRODYNAMIC DRIVED PARAHETFR VALHE WEIGHTED AS A liNCIIN YE THE AFOVE RESPECTIVE MEASUREMENT ERRORS
WITH THE LOWER LIMIT OF THE CORRESEONDING MfASUREMENT UNCERTAINTY INDICATED IN I 1:

FLUX PARAMETFRS
STAHILITY (IUP,-=DOWN) SCALING PARAMETERS

GRAD.RICHARDSON NUMBER MOMENTUM FLUX FRICTION VELOCITY
( .- SYNble,--UnstatR Pt (Nt/M') Iteter / se '
-0.018 10.021 AT GNH M 8.011-I 16.0F-021 7.729E-01 Tb.E-I7I

I.FOHETRIS HFAN HEIGHT HUMIDITY ElIX SCALING PFC.HUHID.
(mterI GH(ZI*Z)11/2 (Kq/Ne- M2) (Kq/K)
12,99 6.5LE-5 I. oE-0T 7,90T-IS [3.OE-051

Z/L AT GMH LAT HEAT FLUX SCAITN POT.TEMP.
-01011 10.021 IWjtts/M2) (Kelvun)

T.6lE 02 1.oEi0I -S.?9E-O (12.IE-21
Zi/L AT 10 METERS
-0.008 10,021 SIN.HEAT FLUX ROUGHNESS LENGTH

IW~tt,/nO, )(,MetEImI
MONIN-ORUKHOV LENGTH 4.21F Il .0E OO 1 1,9itE-D3 I,OE-TS"

-1. a8E 03 SKY AND SO AR HAT FLIX DRAG COEF.AT 10 METERS

1.46E 01 l?,GE-011 9 111 1 , 14.IE-L41

TYITAL HFAT RIIDGET FLUX
(WaIt s/M')

2.OIF 02 13.0E+0R1

SOWFN RATIO
Inn unIts)
0.298 (181

o DIFFERENCE BITWFEN THE PROFILE AND BULK AERODYNAMIC DERIVED PARANI TER VAlUES AS COM(IIED VIA TH STANDARD DEVIAfIUm IROM LITHER I:i
AEOVE DEIEHTLS COMPOSITF VALIIF HIM MEASURIENT SNCERTAIN1Y VALOE (WHICH EVER AGO)ijiF VALL IS E AREFR) . Alt VA(I.I (RE
LISTED IN PERCENT )IFFIRENCE AND ARE "tor-

GRAD.RICH. t/C MOMENIUM LATMEAT SfN.HEAT SKY PAD. TOTAL HEAT OIWtN FRICTION S/I SPEC SCL.PUT. RJSH DRAG
NO.AT GNH AT ION FLUX FI UX LUX FLUX F FLUX RATIO VEt OCIIY HUmIDITY 1MP IENITH LOLF

33% 32% 59% 17% 30% ox 19% 19% 31% 16% 2% 68% S

MREN OF DATA R1uM 447
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11, Im ,,r% + 11 1 y ~ l , .)i i l Fl I lblx "A, dl Nt I 1 ! 1,1 il,- , i

I HF 54 FAT 44, II

14..F,,F-/,SF 1.1.,' N ,,F/FI (Fe;'. N.llCF FFIIMF5( i Fliqfgi N/iF S fi;iT,,Fq'Kq

6) F 1e / Ii C FAF C',F F/-4-, F 1 ([OF I I , HF IMI I A
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utN N.IMR..A 7 6'.I9031lI, MARINE S IREACE I AVER PRINT DATE I I I'll (94)

ART I((MNA ,II 9 11 P.iT RRL MTCRUE[TJLD DATA SAME) INC; RATE (A'LL IHMS .. I. NMTY

ST:ART DAT k: 1;1(7 (AY 9) SAN NIGS AS ISLAND, ETDAtA AVERAGN EID )M'

I TIII MTIR.I %Ihi URS)LIA AIIR AT iTN, METERS

AIR Ti NP. W IsNU '1 1D lL P11( N) TEMPST'.SU. I ARPR. lTR FS BI'WI TEMP ATR-WT TEMP PUT-WI DEMI' VIP-WI TkMP V PUT-UT TEMP
ILl..... I ITMtIs,.'1I r I e ,TS I Ke) s,12/3Ti TIN I I elu.sT (l KetviY nI (Ke-. eR " ') (NeT -,S

II.72 . 2, 1376 8. 3A NO DATA IVC9,76 13.344 -(AID 1 -1(.9520 6 448 I 35)

TVE IEITI PIT 1 .TITImP . VIRT . V .PT0T .1TAMP. AA'Si.HUM11ID. REL HURTS1. SPU1.. HUMID. YAPPIRIS S R'AE RE REP,1 11Ill'E
_ -nrsl vllus I'Ms ",N (Clus Iq/l Te. CT Iq/I '~~ios Ml ~e) I .e .M2'
(.33 ((.14 49'61 12 7994 .TIE-O 796 T.7 711I3 19.- 370 rODT

All11 ATTIIONAiIC EALCULI Ar(1095 BASEIF UN ABOVE ESTIMATED VA) YES AT TEN METERS TERIEHE IT AL,1P73T

INF IRAD PT ITO PARAMETERS INFERED (NEFRAkIDI ME AN VERTI 1CAL
I TABI L I.I- TUP', -DWN) S3CA) ING PARAMETIES VELOCITY CO'VARIANCEF MISCELLANEJU

(RAD.RICHART(SI0N N(TMA41 k MITMIJM O ELEA fRICTIO VELOCITA WISH LONG. UTIOCITA AIR DENSITY

.0 U19 AT GMi) -3. t, 5 .3 98F-O -(PfEA T 2298/0

iU,ll 11Alf ill '. (HEG H I (0 1 l1"0 SE4LRIGNIE!P.C .HUM(ID . WI(H Alb. HUMIDITY1 AIR SPIII HE AT

5.679SAE 05 -AUTPD7E 05 URVEI 0 4AII.E 3

,'/i AT G..1I LATHIRAT ELUX VGA) INC PAT.TEMP. RITA POT . TAMPERATOREI WATER LA) HEAT VAE
-0.3024 1 a tts/N2(I (Kelvin) (Me 1e K Ael/seI ITO/X

(4F 2 33. F 6E02 0.2S-1 S M9AR 05
ZiL 01 10 METERS, 

4

_C.019 FluHEA FiTR RUGHN ES" LENGTH VAP.PREVAT WT LEVEE
I.an/n?) (M.ee') (M illi b~ar

NONEN -UBVTIIV LENGTH P 649 01 1.1EI 5.274

-. 382E, L? sUT AND SOILAR HEAT FLUX DRAC; COlE At ID METERS AAS.RIMID.RT UT LEVEL
(R.eI Is/eN') (Dimensi13Ie ) sTl 1134/

TASKII 38 I R- 3 1.155E-6.2

TOTAl HEAT tUDGET E1 IX BAR PRES.AT WT LEFVEL

F' T87E 0? (0(0.96

BOIWEN RAI)II

0(1

* fi'AbIle t II (IJ AN,( 91 U~PAEAn) TERS I 101111l IN PERCENT MEAN ERROR AS 3COMATLITjES FROM CON4STITUEN"T REASSARENTAAC CURACIS

IPRTG TA I IL F1 TII TA OL1n IU SMA AR)EU Att AERODYNAMIC ERRYR VALTES. ALL VALUES ARE RPPRSSTMATE AND AR E UT

GVAD.R1LR. ZIL MI.NLNDUM EAtHEAT SlUR/iAT SAY RAOD. ToTAl XHEAT ABOWEN FRICTION SI'. SPEC SCL.PDT. ROUGH. DRAG
NU. ,)( Trol A3 lI El U' I'u UA E.IFI F T I1 Ex (I RATIO VELOC ITY HUMIDITY TEMP. LENGTH C(DEE.

).(Z 61X t79. 7% 4t.9% 101 9130 174% 26% 103% (91 4SX 52%

1'14 Toll .6% 40% 91 10% 34% 131% 23% 0,3% (14% 435% 40%

I,9INd,)' b LAIRO

AntiNUi. ull, S hAAG MARINE SUNEFACE LAYER PRINT DATE TT1 JUN 0940
'A RT TIM) I 9.1 ("l NIR MIECRURTTIXILG DATA G;AMPEING RATE TALL CHANNELS): 0,/Mill

!TART 11.31 I MCD 1979' (DAT 1291 SAN NICLAS (T.AND, ClDATA AVERAGIN PRI D Mi

L'llTTol 9 41, H)An LIIlA AEHIDYNARIT DIVE)ID ERRAMLI TEA A) IE ADH D5)1 AS A FIIIN TIF THE ABUVE RESPECTIVE NEASUREMANT ERRORS
WI ( l- 14 A IOR (II ; DW COR G ("3( FAIJNRETI F N NRTAINTT INDICATED IIN I I:

(LITO PARrTMEI RS
14, 1( 1(''lFP -YNI 'At INC PARARETEAS

,*',A 1.4b IS Fl' M''ILFIty IHIFII1iT VI OCI TY

I A I 11 s 1:Sf At( '.(It IF"OTHU O11

1 n IA)1 "TlUt S;LAT (NI PIIT.IMP.
Iii. ''K Esh reli

I 5). 1.2 .Il I I0 1 1.4 -Va 12.0E-021

-- '9 T IS' TIATI)Us ROIHNl)LSS LENGTH

NI' I 1 ,I-,iN1. In1 4 31 1 111 1 .1 (IiTET I 760ER-I3 I6.l-F0l

1 It.'I- ANT- "I, At, HI4 AFE II DRAGIT f ATTt T0I TRS

1 461 TI 1 '.F.01 CI 3 I9,1 u , lADOE-tNT

(IRE" I-f A T I-t?( I I( JRX

l~in RAT,,

('l-NA 'II. R N 1T41 00", fit ASP' (I. M XAl Rt)INAMIE. DIT)K ('i ARAM(I TIP VATII' S AS ETM:IITA U, VIA ;THERSTIANDAR D DRYIRT1119F RJIM AEIT(HER 1Hl
A,9 "I 114R( I''0 IMTr HI( T III R)1 AIAIItN NR RT I V '241I I IERC I VtR AtqI'II (Ill VALIE I L A I tIVLU

W'TE IS PRIM DT PN34 ANU AR IIIt '

GRA' Al PI I /I NII l I A T 4 4A1 51.4 AT ST, RA
5  

I (TTAl NEAT AI0WWI N FRILCTION TC L . S FstPT. RUH DRAG
ITAT (m A(TM im I ((, IF IA 1( FTO FlT R ATIO VEucLOCITS 1) 11IT LN 1 (OF

j- /% 61% '(5% 31% 90 2'% tax 33% Ib Ix 7% tsIG

I (NA OF DIATA ,10I 449



MARINE SURFACE LAYER MTCROHEYFOIRO: SGltAN ENPERTMFNT

NAV.AL R ,I A RCFH I M(R A O AY
NTMOST'NLIC PHISIES BkRSCH

MARINE ATICJDO6I All 035(40119 STATION
SAN TUiLOA I SLANDE, CALIFORNIAr

* t MINITAT(1(..LICIL DATA

RUN NUMBER: 7905090330 'RINT 041i!: I I TON 1941:
SITART TIME: 3: 39: 30 P.1 " OA A6:' 191 All LIL L 1JNN I S: I/Mon
END TI ME: 4: 9:46, PE;T DATA AVE6.LING PID II a ',

S.'TART DATE 9 
M

iy 1979 (DAY ITT7I NilmlIl AlGAE ;I 1:FPI L90 2 1 OWERLA t FIL

. ANALOG CHANNElI RAW OATA (AVERACT SOIL:

VTLT.RFF.A 16":19 STR'IC. I TFA.rI:C. Wo 'UNT DW9:( ISS13 ]D .1-160? b1o. RE, 'N AD. IRNO 1
6,2605 6.060 L.0 (:, 4.7683 4.65 71615 7 ';93 4.519? 0.4 S 3Lb

N.XO NO.11Uft SAW) ,? Nil IA It, .14K NaIS5 No"I N. 17
N~. UT Ton? A IASIF: AL VU~ YAIl "ANUl A " AG oO K l FARL A 0*0, i 7:' TL F I

.3.708 3.773 1.1: 0.11 u. 001 .1'Jl .l . )b.

x DTGITAL CHANNEL RAW DATA (AV, RAY.E : ODANF9,NI DATA, FIFLD CAT TOT'ATION ANf) Also ' S-CO ESLAAF-NlL:o'3

"*o' No.:' IIPATOD AlT)QO 1<661 I A,1)DP :OFAL 0,'l 'W, AID[f) ' I AI):

AIR TEn:'. A IR ToMF.2 ot I&1f/3T71.T ATFIINte-, VI 6:1) IV1<. V6:!. ':..L

1416 1101I I/ 11 1 1 TOS I< I, ('6 J u'uI: o-' .

o SYSTEM HO7S0006EP FF16 FANAM: TtkNS lhoANS. ATE 0 IN TIO CtCINt I N: U., I

MANUAL Fl A0 CR616 CONT D ATA :AF'll ;IF DV360 VT0:1 I'061.07V /FN: RNF 1,,V AL VT<. T <0 71- HR,1: L <: T,: 6 o,::

I1 L5 )0 II e 17 )L .0 to IN V'(

* OBSERVED MTCAOMETrE6ROLDS.IL;A: FANANP:N' I W I)(oC::JDING TtIF ABOVE UAL . AND E0303<1(0.-NPT CVA1,.T1LINS: IR.-. All IN:' )N.lNI" N' 11"I T!

AIM TFMP. I WTND rSF13 01-A 1111411 T1F VTIT IC. I W. W DIN. l; llio'NS. I SKY RAWL'. "tb *1' 'Ar)' OLN I '

1.1 14.63 < NO) TATA A.15 .4 : -:6. , 17' .4,L it IS At1 74.1,.

AIR TEM9.2 WI110 96002 066 FIIINT? I11-1 .111 ?. TIDE TAI:, L. o0A.1ESEO

Icou) ML eY r/..) I I'esos TIP1. ,M-. Mee mDL 101E

11.750 13.13 0.,37 NOD0 TA -0 .4' 16( Ny

o Y:ALTTILATED MICAIIMETD)TRDLI.TCAL F'AkATENIO

1160 21 POT.T1ttF1 vSIRTEN1I 1. 1U, IFI.~o. 1SM:1). 1 AFL,.H110. 1 '& d:.I:'1,D.TI VAP.FAED .l : VAP FL.h.Il NE IN.I I

1B.35 11.790 C 112.7 TJ.;2 ' 8.76SF-C 790 6.720103L3 lioo (3.61, U s .oA

H661.61, /2 FLIT.TFMP.T' 3014:2 V.F:YT0. APS(1IM. AL I::I "'V 26 N ID?'9FRT.2 :''F.'A.'601>6
IMeters) ,~I~s I.Iio Ielos (R33 Ler'o: 145: lolYr (MLuFI Nt.02'

9.Dd 1.P,4 12.92 13.1 0.3(6013 79.74 ( . 77..?-:13 10.917" 13.74, 1 (A

o CONTINUED0 8110W

PRINT DA5IE: I I 305 1960
ROUN 6001066: 79050191330S MARI(N1EUS d::-ACO I AYES ""NTA S AMEII. N 1 ATE (ALL EFIANAI.LD: <17016

STRT TO: 35:39:36 ES 601 01100566)190: ITPOY 0804DAT A PA TOIC FENFK U": 3I No_

ST TE0: 9 RMa 1979 1069 1790 SAN f11( AS 1'IT t, Ni: t:SO I 'TUNE I-L:PEA LEF: I(:6 LEVEL

. PROFILE CALCUINTIORO BASED ON 61:001- ObRSEAVFC AND CA) 10.6160 VA) DL To IISIGFN1i973l:

FLUX PARAPETEA FAD"TI ItL 5: :61>
STARTtITY I UOF0-OWN) D

6
AT.ING, PANAMI (FAN FANTIA: DLRIVAYI6,.T L-INCA.WITH 861411

':RAO.RICNA9O)SOM NE198(0 MT:!CNiod4 FLUX FRICTIO1N DOIT1 CFNFA FO.49.D>N/O7 &kNfNAi 10RM0 N 'St0E-
1.Do~,oI~~Se (14t/n 2( TMeter/ '. " I I NI -N.2)lJI/(IZ?2 ITLoZ-FSI)I1,:2-P';1I1l
-0,007 AT 0 -9.906-hI1 6.972F-LI 121.0721z 1/3 EtN 1

ALOF M 11 "MEFAN HE I~T2 HIIMI ((TYmF11(1 SC'AI.INT; ',FC.0660. N lbSPE ('Ie: NAIND 010 (/No:

h~eterI l C1 1211 16Ne 7lg/) Z.EGI Z~teN ZCILT IN 0 60
120.9'9 7.1:56iE-O4, 1. 38'(E-0_ 0 65W/02- 1.67E-DI PSI tLT

I/L AT CON LAT.YoEAT FoLUX U LP' 4401

-0,00 y~ts~ 11N,, POT. TEMP. N'STIC,RLNDTHk/Q NoS~.1:MD~ 1R57N1 1 0 I_ G' N_"
1.74 ?Ievo2<.11 rMtr I H.H I LI O'e tAoN

IlL AT 10 METIERS R.OTRE-N2 056/DO.' -6.9;1E-06 60109SIP
-0.007 ONHEAT Fl~o IiN %H0!; -4< 0.0A

IL RAT Z 4.4RE/m 01 ROUGHN< SG LENLYRH N.FPOT.T60/.(Pel,otol N'(T, TNF.,,'-
-0. 01 1 (MoterNI /1H 114 I IGH letooso 2.UIL<T (NO m Vort Aol.

SKY AND STIAN HoAT ELUX 2.607103 01-1/02'_t 036 -l F 1SEL

-0.106 I1.46E 01
DRAG C016 At TO MITERD 64*107 LMA~UL 1o10.2-M

RYLNTN-11BI(RoOV I FNTOIR TOTA. HEAT BOOT) T FELTA (Iln1) ols. 17<01114MT10) Vr Mo As

V. eT '" tUJ ls/o') I.S~ Nd PS ON'
-I,433E 03 2. 341. 6?; 112 SLTJF[oNO ONTO

PloII AT /zi3 Q.0453/ B EM, (4,,R96010

P 1TT A T / . 332 3SH 0 (No1 ot:
Elf?! AT Ci. 0.027636 6.7
PST? AT /Vlr SITfHI14

* CNFRALE CONSTANTrs: MI oCELL ANI 0)0

LOONSA MAN <RAVI TATlN FPI TI 1 PRF It H AT1: PI MOOR E~I
C -4STAN RL oINTO TI A I)NIL 100.SCHMTDT SIN11 HtR MIIT1EAI EST

0.4 9.799 0.,74 6.74 0.921-03 1.316 1.2205t

o T-lERRL NO~T': AIM SET lIEIC HoT'

C , Ioito, 00 e .c ~ By IroIer loo f: !'14141E0

SRI-OH?'1 GHT .0 A- Ag/Ks. RATER CAT.HEAT QAF

*LOST 06:60 ON NTr PAGI 450



RUNRNUMER: 79I5U91330, MAR INE ,SURFALU PLAMER PRINTDATE:, ]I, JUN 1900
SI IAN? 3[9E 1,3 PT ARt A IIAOMETIEOUEC ((Al 1 1A SAMPI I0 RAE I ' IL IANN) 1 1, 1H/M-,

MTART DATE: P May 197Y (DAY 129) S AN N IC OLAM IS) AND, CAT D ATA AVERAT; N. PERIOD: 30 Mir,

"ESlImATRD MlCR)IMETEORT1LO)IEAL PIARAMETERS; AT IN METERS:

ARlM. WIND SED DEW ,1)19 TEAIUC '11PEO MIEATTP AIR -U,!Tl TIM)' PO-U T TEM P MID-AT111 TAM 1 V 1TW T1nT
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0 10(41413f1 (IN 41K 11P43:0 454



RUN NUMBER: 7905091430 MRINE SUJRFACER LAYER PRINT DATEt 11 JUN 1950
START lIME: 4:40:0 PSI NRL MICROMETEOROLOGY DATA T;AMPLING RATE (ALL f IIA NfLSV: e-1,
START DAlE: 9 M.y 1979 (DAY 1I?9) SAN NICOLAS ISLAND, CAL DATA AVERAGINr; PERIOD: 30 M-

SESTIMATED MICROMETFOROIOGICAL PARAME.TERS AT 1N METERS:

AIR lIMP. WIND SPEED DEW POINT TFMP.STRUC. BAR.PRES. BULK WT TEMP AIR-WT TEMP P01-WT IMP VIA-WI [," V.PT-WT TEMP
(Celsius) (Meter/Se-) (Celsius) (Rel~uM-?/3) YMuliar) (Celsius) (Kelvin) (Ke1in: (clv, (c,-vn
11.745 12.26 8.45 NO DATA 1011.16 13.364 -1.619 -1.5.1 -T.439 It:

HFIGHT POITIMP. VIRTMP, V.POT,TFP. ABS.VIM ID. REL.H.MD. GPF.HIMID. VAP.PRE, VAP PR . PEF.ln,-DL
(Meters) (Cesus) ) CelsiusI (Celsius) (Kg/3) (Percent) (Kg/Kq) CAL(iharv) ;M1LLb crIs (I"l ,t '/3)
(8.00 11.43 12.933 (3.023 N.304E-13 aI.?? 6.6INE-03 1a.13 13.741 KO DAI,

BULK AERODYNAMIC CALCUlATIONS BASED ON ADOV ESTIMATED VAL UES AT TEN MLTERS (FRIEHF ET AL 1978):

INFERRED FIUX PARAMETERS INFERRED INEFRRvD CLAN VERITCA
STABILITY )u=UP,-DOWN) SCALING PARAMFTFRS VILOCIIn CITARIANCE MIS'ELLANEO:IS

GRADRICHARDTON NUMBER MOMFNTUM FLUX FRICTION VELOCITY WITH LONG, V)LOCITY AIR DENSITY
(c-Stsble,-11nst ble) (Nt/,2) (Meter./Sec) (Meter2/sr7) Kg/n.)
-1007 AT CHN -. 66r-II 4.653-01 -2.16SI-01 I.31

TEOMETRIC MFAN HEIGHT HLMIDIIY FLUX SCALING ;Pi-.HUMID, WITH ABS. HUMIDITY AIR SPiCIFIC HEAT
(Meter) CMH=(ZIsZ2)I/ (Kg/sec it) (Kq/Kq) (Mete, Kg/sec '3) I r.uL,/K K eL,)
12.99 SE-S5 -9.06E 05 5.01-6 5 4244E 02

Z/L AT CMH LATHEAT FLUX SCALING POTTEMP. WITH POT.TEMPLRAPRE WATER ATHEAT VAP.
-0. 34 3(W;Isi.2) (Kelvin) (MIcer Ke./sr I LaL./Y)

1.20E T2 -4,119)-I? I.9170-02 SOSTE A9
Z/L AT 10 METFRS
-0.026 IFN.HEAT FL UX ROUGHNESS LENGTH VAP.PRESAT WT LIUEL

(WLtts/n2 (meteri) IMLILbar)
MONIN-OBUKHOV LENGTH 2.3E 01 3,771F-04 15.301
1 Meters)

-3,BIRE 0? SKY AND SOLAR HEAT FLUX DRAG COFFAT 10 MiTERS ABS.HUMID.AT WI LEVEL
(Wan Is /2) ()) nensi unles) (Ag/ A)
I.16E 0 1 1439E-03 i<,57E-0?

TOTAL HEAT BUDGET FL 11X PARPRF.AT WT I IVE:
(Wgtl s/.2) (9, IlL a r)I
1.63E I1 1011.36

BOWEN RATIO

(no units)
7 1R7

MFASUREMENT ERROR ANALYSIS OF PARAMETERS LISTED IN PERCENT MEAN ERROR AS COMPUTED FROM CONSTITUFNT MFASUREMFNT ACCVACIET.
TOP ROW ARE PRiCILE FRROR VALUES AND BOTTOM ROW ARE BILl K AERODYNAMIC FRROR VA l)ES. AI L SAlIFS ARE APPROXIMATE AND ARE "cr

ORAD.RICH, ,/L MOMENTUM LATHEAT SENHEAT SIT RAD. TOTAl HEAT BOWEN FRICTION SCLSPEC SCL.POT. ROUGH. BRAG
NO.AT GMH AT 11 F1.UX FL.US F.UX FLUX FIlL RATIO VFLOCITY HUMIDITY TEMP. LENGTH [E

71% 71X 62% 135% 52% 11% 103% 186% 31% IT4 21% "1% 62%

163% 163Z 46% 41% 91% 11% 34% 131% 23% 64% 114% 433 41%

I CONTINUED BELOW

RUN NUMBER: 7905090430 MARINE SURFACE LAYER PRINT DATE: I1 3UN 190S
START TIME: 4:40:10 PSO NRL MICROMETEEROLOGY DATA SAMPLING RATE (ALL (HANNFL.5): -,Mn
START DATE: 9 May 1979 (DAY 129) SAN NICOLAS ISLAND, CAL DATA AVFRAGING PERIOT: 3C Mn

COPOSITE PR11FIl E AND BIl K AFRODYNAMIC DFRIVFD PARAMETFR VALVE W IGHTED AS A FUNCTION OF THE ABOVE RUPECTIVF MiAtUREMi-AT Ei-A/i
WITH THE LOWIR LIMIT OF THE CORRESPONDING MEASUREMENT UNCERTAINTY INDICATED IN I 1:

FLUX PARAMETERS
STABIIITY +UP-DOWN) SCALING PARAMETERS

T:RAD.RICHARDSON NUMBER MOMFNT'1M FLUX FRICTION VELOCITY
)i.Ttable.--UstThle) (At/n2, (Meters/sec)
-1.14 11,021 AT GH -4.77k-11 16.0E-021 6,0122-al (6.0E-021

GEOMETRIC MFAN HEIGHT HUMIDITY FLUX SCAIING :3PC.HUMID.
(Mteter) GM=.lIZ?)1/2 I1Kg/ec )(K/Kg)
12.99 5.4 B-R.SE-061 -8.029F-05 3.0E-051

Z/L At GNH LATHFAT FLUX SCALING POTTEMP.
-0IIe 10.021 TItts/.2) (Pelvic)

1.34E 02 [.OE4Ot] -3.874F-02 T7.IR-121
Z/L LOT IS METERS

-0.014 10.02 SEN.HFAT FLUX ROUGHNESS LENGTH
TWWtts/e2L (Peters)

RONIN-OBIIKHOV LENGTH 3'27) I1 I3.OT+O1 I IE-OT lAIE-ISI
(Meters)

-7.121E I? SKY AND SOLAR HEAT FLUX DRAG COEFAT Il METERS
(Wults/nOL (rleters)

1.16E 01 [.OF01I 2 4211, -O (4.TE-041

TOTAL HEAT BLDGET FLUX
LWat I(s/it?)

1.7SF 02 l3.0ELli)

(no n itl)
0.211 IXIRI

* DT)FERENCF RTrWEEN THE PROFILE AND RULI AFRODYNAMIC DERIVED PARAMFTER VAUES AS COMPUTED VIA 1Hr SIANDARS DFvIATION FROM EIIHR Ic,
ADOUE WFIEHTF0 COMPOSITE VA IIIF OR HFASUR IMFNT L)NCERTAINIY VAI.)) )WHTCH OVER A5701 010 VALE IS tARFR). Al. VALIi)S I RE
LISTED IN PERCENT DIFFTRENC AND ARE .nr-":

GRADRICH. Z/L MOMFNILIM LATNFAT SENHFAT SKY RADr TOTAL HEAT POWER FRICTION SCLSFC SL POT. POJIGS TRAY
NOAT GMH AT (IN F1-IX I.UX FI US FLUX FLUX RAIIO VOI_TCTY HUM111t IEMP. LtNGTH tfr,

49X 47% 53% LIZ 22% IS 13% 14% 27Z 17% 4% 72% Snl

END Or DATA R,,N 455



MARINE SURFACE LAYER NICROIREROLEICICAL EXPERINFNT

N4AVAL RF JA)68 LAEURAIURY
A IM3Sj P"RoIC PHYSICLS BRANCH

.44W IIIeitPI N IL W" I SEAN'CH D, IONSAN NI 1).ILAND, C(ALCEUVNIA

x21 o0 I R 1 p11815 I IJRnLIC/d. DATIA . .

1-. .9: 7"[1. :UOD2A. PRINT VA: It' IAlI JUN 419)14, 1 hLiS

1" I In. S.oL NI T1 DATA AVE AC.INOG PEoIOP; 30 Mire
l, hI C y "y 197Y IDAY 1I rI~itINI.L-AIII I 1-u pP teR I EVI, 2" DRER LEVEL

01; n11I,4 I RAW DATIA IAVCWRA21 VDL

N,'' r 11 N".2 Nc-63 1,,.14 V ' N, .15;" 1 11c .6EI NO.17. NOD

101. r I:.' '.i( I I,.t kU 2l (lL.? W Ipedeell DIR W61 RIN rob 16 RiEO) B16) RAPRE. 1 -A, IN DIR.
O. 4(C ,7 48892 7.1 b7 6.679 4 61 11 38S

Nail ii1I4.ol n1l, N-I No l, NO. 17
wr WI lo,) I0, 1.;.1 A DII. LAG MAnIlJA) FLAG lA 11 SIANf A q1'AAC D VI I .8E1 p1

. I?,) 'S.35 1 '411 041 0.001l 5 9 3 1 .23S2

L' ' I AL I,-Iinn L RAW D"I 10 )AYI ACI I F!ZCALEMCN1 DAOTA, FIELD CAl IRAIIO, AND WINO 2:C16 EScARPAleN CoQ8ECTION?:

;,.' I- T:'i/e FNAR ill'WINO I 'AND Dpll' Al l_.' eA f1.)-2A RDSeC
I lE [nL'IIF'i,(IlLNG1O PAIH(Pienes (W<VIts Y61II (Veins) (CcefF 0 (off, I
4) 11.4" ia<~i ~s;'0.r'08 -:1 -: i'~ 11.000 J.992 .9 49

71,MI. H,',i1 1 ,i fit. ('IAeN;. I LkS IWAN l AIL-' INTO ENG [NFrI WIN) 1(1)1IS

_I I o4101 DAITA DA.I'.(Vl. I RFEE~l 'Ali11 I 8-I CDi') 71ROlPED' AL V(11 I.FLA AC FRIOJEI liX AC V ULTALE A', FREQUENCY
(6' ~t 6 a~i iu eani AiM,..665' BIN-). 'VOSQ (N" . (.66-7/1 (No. IV) (No. (147) (VAC lI)

t8l2 0 0 115.3 '9.82

Jt:I IV.i. G-,~nl'U illllLilIL(a P'AR(Ane lEWD ( I CIOf L(NG THy ABOIVt CA)I AND ESCARPMENT CORPPFd IONDI TRAN4SL-AED OIO ENCIREERI 4C UNITS:

II.: . Q WIND -2)1 LN'INTI WfI.LTL~ IND D(1R. EARENERSI VII 841,A. BULK RI lFeR MrE -N RIR TEMP

I..',el LeIl 1((e 2M 73 (Deq . TreP) I ollobo I (Ret/n? ICe-sooI (e-cn
NO, I0 DINm D(AA 121. 109.1(s3 '?2,7E DI 13.364 284.82-7

WIN S/'Ll? DW ' NI 11-N) ,D i1'. IDI TABLE IA PATEWS.?2

0ecrsc 1(Cllels) (Wal R/3) (e,' MSL) (Me; Ii itN

(2.0 4.4a NO DAIA -. 1DI'd 1616b.42

C 'a. lii ily r~tWLDI.TiI~i DI. A.RAMETERS:

HL1 l' L'(.,TLM('. I D(Io.TEM/.C D.ESIT.1 A66L.rILiII1 R6(H,.'r1. SPEC .J9ID. I DAPPRES; D.VAE.PRES.1 RFE.INDEW I
(Ce~es llei Cenes (K"/-)0l (1'rnn1 (Kgl9/841 1 (lIob..r (Meillibar)1 (8*0 .M-2/31

li . I.70.' 12.776, (' 1799 a.'16E-0 801,34 6.762E-3 10.92 13.603S NO DATA

OFT(e '2 ""IDT"' . 'IR.IFP.7 6.PO0.lFEP,2 A6S.HURTD2 8E1..6IID.? SPEC.IIURID.2DeVP.PRIED.7 D.VAPF Rrs.tZ'REF.DRO)LD7
(M'tsrs iie~lus Itesero ldeiccs _,qnl (E )e (Kq/Kq( (MlCp IcI, .r) (Met Ilobatl I, K lelI.oM-2/31

a1 6.' 11019 12.911 11 13. 35ll (031 03 80.4? 6.8L5F13 11.04? 13./3D N DATA

PRINT DAlE: I I JUN IP98O
(04 H81A '';15950MARINEr I(RIACF ' AYEM DATA S;AMPLITeS RACE (ALL ,(.eiNNEI S)6/Mon

A 01 117- I I;rAS PI AWL MICRLMIMETEROL OCO D)ATAAVERAGINGPERIOD: 3D Men
"d R I0A (TE: N NaMy (929 iDA? 11 'AN N4 IAS I61 AND, CAL N OMENCLATUIRE: 'UPPER 1191. , 2=LORER IIEVIL

PKIl 101 LOL)': AT 1(1212 6611 D 0:4 AIIVi- ORSENPIVD AND CALCUILATED 68) 026S (B'JiIAT.ER .19731:

FLUX EARAMEIFRll PROFILE SO OPES

.101<1l 110 (4U P-DWN) OLALING PARAM[TERS PARTIAL DERIVATIED )O-INCR.'RITH HEIGNII)

1.666 RICNVRD'IOA NIIUNLA MIIMlNIUN Ft1(0 FRICTION VELOCITY GENERAl. EUARMDN/DZ- 0G418111 FORM: 'N'DLOPE
''l'nl. .ole 188/821 I "Otrs ec (IN'N?((I/II/2( 1(INTC-ESII-ILOZV-PSII1/

1111 AT Cr1.1 -4.301-01 a.72LF-01 lZt[C2 NI-N2I

I 'l 1311.L MEAON 8164 IGH iI1MIDIIP FLUX SCALING SPEC.HURD, N'RIND SPEED (N/s) N=RIND SPIFED (N/sca)
(Motew G (LNZ1/1/ (ReJsnl c rtI2 (Kq/KN) 215111081 (Mees IIN (M) '.rA...

1?'t6.3Eila .364E-05 D S/OD" 1.54E-31 SOIPSI
RD SODIE- 4.87E-IC

'Al 2.00 LAI HEAT FLUS
6.67 (WRa1tt12) SCALING POT. TEMP. N=SPEC.NUM4IDIT0 184/KNI N=SP1C..1ULMIRITT IRN/Kge

I.27 7IK" 0EeItnI ?HEIGHT7 (Meters) 2;H0EDDRT (M) Vert.Ae
/,I If, (M It 13 '-2 ,7 14E-'0?1 OS/DZ" -8.92E-06 PSIPDI2
001 1.1-N2HEAT 1 PIe) SN SLOPFE= -8.49E 03

Z'.'I 21'71 00 ROUCHNEDS LENGTH NaPOTTFPRRcn N=P OT.T1M P.IeloIon)
lii)(Mtes)V-~iHT(Meters) Z=HEIDHT IN Vet I.ePrIl

SKY AND SOLAR NEAT FLUX 2.I4C E-03 OPT/Ti'= -3.861-03 P SI SI 2
2'. AC (WaiRtt /m ") PK S!LOPE= -1.99E 01

(:66222,76101

DM60 LOGE. AD 111 MEDERS N-LnTEmr.DTRUC.IKxM-2/31
.1'SIN riPI(PII/461941 10141I 1-1141_ ATIUDDFI FLUX Dit)._enLoolo'C Z -HEIGH T (M) Y,'C.A-e

iMtns (wa t/ n? 4.067i1.;3 PDWRNE"
- 7111.1 03 1.a9E SL' CT2 SLOE-NO DATA

P:.IAl 21- 0.036026 BOWECN RATIO
PSC AD 77 V ). I81/ Inn (not
Pt 'I2 AT 7l= 0 .0il27361 C.174
PSI? AT /2= 0.011 401

l.INCRAI l;0A5iANIS: MISLELLANIF DUD

'4116 R<ARMAN 1744')! OA1 ION PROF II PROF I L E P1 ll1 K. SUL IRRNST(144 Al1 4AIADCON' CLII OANDDL IJR.SGHNCDT ilNNAT MOSTUROEAIDEDT
(1... e) (M/2' ' NIIMFR NIIFR TRANF.L(ITE. T8ANDF.LGEP.K
U.N 9 9" 074 0.74 1.2S 1.371- 1.230?

[, CIlo RAIL NOTe. AIR SPRCIFIC HEAT

C~partr P00 ' noteo F, 2141471E I?

2111'H.' 4/- .91 -3 89/89, WATER LAD.HEAT YAP.
(1111 ' 

2 8
N Ik

5.907DE V1S

* Ii., p Up,1 A16mi 01 PAl.) 456



RUN NURBER: 7905010R500 MARINE SURFACE LATER PRINr DATE. II IUN 1981
S (A Ilhf: 5:10:30 PrSI NEL MICROMETEDNOLOOY DATA TAMP) ING AAT (ALL 'HANN"l 5) /Mn-
STR ATE: 9 May 1 97Y ( DAY 129) SAN N;COLAD ISLAND, CAI DATA AVER A GING PE1RIOD. 31 Mit

EThlD M1CROMETEOROLOGICAL PARAMETERS AT T1-N METERS:

kVl T". WIND SPEEDf) DEW IN1T TEMPSTRUC. BARP1RES. SULK.WrTfTMP AIR-WI TMP POT-Wi TEMP VON-W TEMP VUOT-WT TEMP

s( (Meternc (Celius) KMxM-2/3( (Millibar) (CelsiE (Kelin (KelvIn (RKlIt (K j1v-
11.714 1 2. 54 8.4 6 NO DTA 010.33 13.364 -1.651 -1.553 -0.470 -0.7

HEW61tT POTI Fmt. VINTEMP. V.POT.TRMP, ARS.HUMID. REL.AI(lMLS. SFFC.E(LMID. YAPP. S.VAP.PRES. REF INDEX

(Meters). (Celis IClis C~ius (KM/nS3) (Per cent) (RN/RN)b (Mill (MIibars) (NLi.M 213:
I0.0 01.812 12.R95 12.93 R.1313 80.41 A.R/I'7E-1 112 13.715 NY DATA

SLIt N AERODYNAMIC GA) CU) ATIONS BSVD ON ASOYP ESTIMATED VALUES AT TEN METERS (FRIEHE ET AL, 0978);

INFLtOt F(LUX PARAME TERS IN4FERRED IIVFERR)II1 MEAN VERTICAL

....STABILIItY__ -- ( .Up,-=DOWN) SCALING__PARAMETERS_ VE LOCITY COVAKIANCEF MISCEL LANE (JS

GKAD.MICHARDSON NUMBTR MOMENTUM FLUX FRICTION VELOCITY WITH LONG. 'VELOGITT AIR DENSITY
)t-StAble, --.. tibln.L (NT/M2( (Meters ,/ _ec) (Me-r2/SeC2( (K g/N "0.026 AlI CAN -2.82E-01I 4.7R09E -I1 -2.29317-0I 1.2305

IEOMEIRIE iiEAN HEIGHT HIJMIRITY F)IJX SEALING SPEC.HUMID. WITH AbIS. HUM(OtlT AIR SPE(ll IC HEAT

(Mleter)I GMNH=(ZInZ2(I/2 (RN/sec c2 RNR)(Mt) Nic e
T
) )I'L/R neKll

12.99 5.27E-O5 -0.94SE-05 ".7E-524147E 02

Z/1 AT CR31 LAT.HERY FLLUX SCALING POT.TEMP. WITH PDT.IEMPRRATURE WATER LAT.HEAT YAW
-0. 13 (WUavts/i2) (Kel-i) (I..ee xRd/ -) ITT'al /KNIJE 02 -4 .I590-0,, I9 1 E-T 0 .9EA9c U
Z/L ATF 1D METERS
-0. 025 F.POHEAT2FLUU RO0UC HNESS LENGTH VAP.PRES.AT WY L(YEL

(W.,tts/MV) (Meter) (Millibar)
MO3NIN-OSLUKHOV LENGTH 2.48E 01 4.158F-04 1 5.3 03

(Meter,-4.09E 02SKY AND) SOLAR HEAT ELUX DRAG COEF.AT 10 METERS ABSHUMID.AT WI LEYCEL

(Na Its/M2) (DiMnsiionlRe( ANM

-2.76E01R 1.458FE-03 1.1,7E-a

SOYA). HEAT BUDGET P11(0 SAR.PHESIAT WY I EVEL

(Wa'tts/IN2) (M~lLibar)
1.28E IS 1011.53

SOWkN RATIO

0.'190

A MEASUREMENT EkROR ANAL YSIS OF PARAMFTERS LISTED IN PERCENT MEAN EROR AS EOMPUTED FROM CONSTITUENT MEASUREMENT ACCURACIES
TOP ROW ARE PROFILE ERROR VALUES AND POT TOM ROW ARE TAO) K AERODYNAMIC E RR OR VAL.UES ALL VALUES ARE APPROXIMATE AND )VE o-

GRADRICH.- Z /L MOMENTUM LAT.HEAT SENNHEAT SET MAD. TOTAL HLAT ROWER FRICTION SCL.SPEG OCLEIOT. ROUGH. DRAG
RO.AT GIN AT IUTM PLUS P LUS FL US ELUX FLUX RATIO VELOCITY HUMIDITY TEiMP. LENGTH (TEE .

761 76% 61% 134X 58X 85 IRIS 192% 30% 104% 27% 61%Al

1A2S 1625 46% 41X 90Z MS 31% 131S 23z 64S 1131 43% 40%

*CONTINUED BEELOW

RUN NIL)MSCR: 79L50yo500 MARINE SURFACr LAYER PRINT DATE; iI1 JUN 0980bTAl 117i".: 5:01 :30 PS NRL MIEROATTRLS DAT I AMPLINS RATE (ALE L.HANRELI): ),'Min
START DATE: 9 My 179 (DAY 129) SN NIGLAS IS) AND, GA) DATA AVERAGIN PIRIOD;i)M

L OX2l:ST TE PRUE)) P AND SI)) N AFERODYNAMIC OLA lED PARA)TTEN SALI (IE O IGTTD AS A PUNCTION OF THE 490SFE RESPECTIVE REY1sUREME,,T ERRORS
WITH THE LOWER L IMNIT O F T HE GoRRET'UNO INE; ME AS U REMNT UNCFRT AINTY IRD CA TED I N I lI

PLUS PARAMETERS
E.TART)ITO (n.= UP, -DOWN) 3CC,)ING PARAMETERS

(-AAD.NILHANDt;ON N)(MSI N MOMENTUM FLUX FRICTION U)I OICITY
-S; bALe,-j - . .eln.( (NI/M21 (M et r s'/se-

Ill 15 .021 At GAN -SIR E -Il IA.OE-02L ).2ATESIl IA.O-021

VI),FTWIE. *PAN HEIGHT A)HiIDLTT FLUX L CAL(NG TIPEGNUIMID.
Ialter) GrtH(Zl2(/l2 (Nse c me2) (RN/RN)

129 .SFI IO-e 7.96E0 l I . 3lE-IS)

i /L AT CMX. ' LAYNHFAT FLUX SCA) INC POT.TEMP.
-V.115 10.9 (Wts/O (Keitn

I.37E 02 12.RE-III -S.Y500 I2.0f-021
S/L AT I0 METERS

1.01 15.2, INERS 1 EUX ROUGHNESS LENGTH

(W 'tt/MO) 
--

MONIN-OSUnNOV LENI;TH 2.661' 01 13. TE-0I I 10E-03 T6.lE-".]

H .47 o 0/ SY ANT SO! AR HEAT PLUXV SEASGlE CFAS to ME~TES

Wat t s/ m2) (Metnts)I
-?.76E 01 1,cII 2. 4Y.:EU .13 4.00-041

TOTAL HEAT BU)DGET FLUX

I .3tF r (3.1V1.011

EUNEN RATIO

O,1LR4 10.001

0DIfEEfFt, SC TWtEN THt PROFILE AND R))) AERODYNAMIC DERIVED PACAMETEVA(El AX COMEViED0 VIA THE STANDARD DEVIATION ( PUS llIHT Tt,
AFVE WEIGHTED CUNPOl i F VA, SE" "N illIRERR T- IAcNI YETRNY VA) ((F (WH ICH EVEN ANS I) VIF VALUE 1S LARGER). A)IL VALPE1S ARE

IVIED IN PERCENT DIFFFMERGE AND ARE "+- -;

ORAl. KICn. fJ/I MOMENTUM EAT.HEAT A) RHEAT SKYRI AT) TITTA) HE-AT ESOE'N FRICTION SC-L S.) S C)5(t PYIT MULIS LE.
WO.AT SAN a IM I LI r) ((0 F) (( PLU 01 RATIO VF) CC1Y MUMIDITY TEMP ENUIH (IlEE

54% 5IX 53% (2% 6% 0% 13% 4% 2B% ITO7 9 72% 51

END OP DATA ,.ItM 457



MARIIE SUhRFACE t.0AYER ICROMRFTF000L OGTCAL E0PER1IFNT

0.00.00 AF'J PHfI I 0IIRAfI IRY

6111111 P10611 Bk69CH
M11 NIA E11041 'IsPtNI HELEAI.1 blTTION

SAMN NIC I)LAS I SLAND," C ALIFURNIA

* 0 M1LRIINFIt8ORI~iI0 119 DATA .'..

RUN NUM404,: 7906.090531 PRONT DATE: it SUN l9toD
ST AR ITIME: 5,:40:5 " P01 DAT'A SAI, I NI. WAH A .11 AH0-NLI S): ,/MIo,

000 OM: tII 0 PSI DATA A00660 60101001:I. 3C Min
,TART l ATE : 9 Mty 1979 (DAY i211) N MFNILAI UE I -LJRt') R LEVEL I' LOAFR I E')L

.0NALOG CHANNEL RAW DA IA (AV, RAII 0

N-010 N-.11 No-C2 No C3 N-.04 Not.05 N-.06 00(7 NcO No.1OIJLT.RFF.A IFiP SIIOC.I lEmP) ;IAL.2 011W 'INII IOW6 POINT12 WINO) '.0160)1 10000)900402 NAN Ppb.:' '-K ,6AO AlIND LIlA.
6.205 6 I 06. V.6 4.00,' 4.039 6.6;9 t.66 4:'6-, o.687 5.3,o

PUL WoEo WI 10 A- FwF Q; NIT A(l I AC1E NA9.161 PoA; 1- 1 - S AkE A I6"I 01 OE I 8FF .04
's .1Ti 3.31 V: 6 Ido <10 a.C I 0.3 U1 10.I TO 0.!6,

. OIL.1 TAL (0100601LNRW DATA AQ, iA1.1 I : F!-.40084 N I 60, FlLLS CALI10$9A11014 AN)' WINO' SWFEf- FS;LAEA0.00 £0181I,] 16:;

No.I Ni.' t,/W I toP 'I AN I1PWIN 1.11 DP IFI VCAL I,Pl'. I W I I+30 At- r~O' A cE
Al LA J 10 . I A IRH 11< 0: I IE NOIHII PAHl-I (o0r. I (OntoI) 10,1I9I 

0
ct, (Cool'.) C,"4.

14,1 1 007114j 04N1 l0>99/ 3.099 I (I . 1003 -1).6601,1 1 9911 Ij9o

.110TL 0l,.,, ,110001, I'APANI TrtbN 66, lll, ]E NINI&IHNi, LINEI:

601.01~~~~~ VIA? [O'AI111 :1 .0Fo.II -09'1..11 .DrV (INS 640 1.500V 11OI I .' .11 FALFSV.0LLJ9 11.4A TAGI A., I-04016610
N9,1 N0, on I N~..,, . A%.o .60600V hiNo. '.60 (NoI.1L02) (No., 50 IN. 11011 I II 1946 ;I

AlL ~ ~ ~ ~ ~ I TfW.IID'1'N0 ,1 P100 IOP',H:. 0. bOA. B4A.6oiL.kI loKY RAO. I,110 LKT IlP 01. A10 TEMP
AI'Mtt I WINDt lot '11 I, OF MA,loM/3 (Dog. Iruel ILHb. ar E OWoII/, I ('CotsILI1 ,V. 1Fe16I173 I II/3 E,9 NO IOATA 1:. 119. 7 OurI~f to2 13.37 289.9

AIR TEMPI.? WIND 60041'.' DOW iv.001 I oTNUC. I TIDfE%16041 BARPN IS.?r

Bco .L0 I.6r I , 0.5 NI DATA 0. 16 II10 .76

0 Al 1.0;I14D0,IOSAI1,11)T;1)0S0ICAL P, iAAMET6TAS:

HElIH, 20 11 OT1P.1 VIk.TCAe.I V0I'IiT.TEMP.1 ADI.AIAIJ,. IIAll.. HUMID0.1 SO' LE 06900.1V OI SO.kt'r .AP P041.1 EE01.10'.0 I

18.35 II1 Z. 900 13,108E 8.345F-03 79.95 6.7110/03 I09N1.23 A1DT

PEI. // 41 0:1' ')TA . 014P.2 V. PllTjIF.MP .2 ADIS.010,MI .2 ACL .lHUM06. 2 ',PF r.OHUM -D,2 OAT NP02 6'A.AF. 1.101' 0
(A--,to iCleIo l 's I Ilsusl Ikg/cl IF erre n 189/691 I Ibr' Iolor I~t J.onm1/3I
9.23 J0.9 0291 03.076 0.422-93 1.26 ,,094-3 M017 1.79 N)DT

PRINT DAlE: I I JUN 1941
RON 0000460: 7/0'5109 530 MARINE SURAFACE I AYER DATA AM00P10 N,; R AlE 10. ALCHAONNLOI 6/M,
START TIME: 5:40a:50 PST NRt MA LROM 11160 LO, G DATA A1NA'..N PC 10:00 Mon

,AN I OIAIP: 9 toy 1979 (DAY 1291 600 0111010ASI'll AND, CAI60 ,1, NCLI LIRE1: I0 fIFVPFAR 11000 2.1 OWEN I 101.1L

oP86P ILE CAiCOL A850095 DJATEDI 00 0f110F 0096RV01D AWLD CAl CUL ATEFD VAt U,!; (E04106INGE8, 1973)~

0FLUX1 PAAAME1CR00 PASI IE SOIPES
I'TAr:1 1 OT lI l,--D~OWN) 5001 10(; PARAMCTEAO PARTIAL DERAIVATIVES I1NS.WITH LI11H10

I-NAD.RICHADS10 N;I11I'O H Ot U 00,01 01Tht10 OITIOR0A111 800.FOAM:DN/D1O) GENERAL FORM: 'S*_L0/
1 At oN o,--ll"rtol.I lt/el (I IItro/o IN-N 110 1/011 211 0 07' (LnZI-POIVl0- 2-PS I I1

0 06 Al111 -4.798u 6D A14 3C-0I1 12*211T 11-0N2 1

1.POE' I M101011AAN 011101T: HUMEI "" %80-100 JiCAITNE, +I4S.HUM11. N-b PI Msc -WIN7D lOPFED IM/stc, I(Mete) GMH'1Z.1111/; 0kg/s q2 1k/g Z-AEIGT 100I0t, Z-HFIG8E (ME He tAo
11.99 4.tP1.1 -5. 96,iE -06 DWO/DZ- 1I6E0 PSI -PS 1l

I/LAT MH AI EATFLIXAS SLOPE= 6.41F-01

0. 0018 (Watto ,/MZ! 90-ALIAS POT. TEMP. N'SPECAUtITDITT Y /g N-S011'.I4IUIDITT OKg/AgI
1.1 3 9 12 (Rel loon' I2HEIOHI (A etersI~g~g ZzHE JOT 0M1 0,,rt,o

Z/L AT IS METENS 1.6738-02 050/020 -8.920-06 PsIrp5111
8.3 10.0805 b NH!T F I'10 50, 6_OP E -9. I1.F 03

(Welt 2c)
C!/I AT 01 -1,30E 01 033040101F LENG.TH NmPOT.TEMP.I~el,onl) N-POT.TEMP.0keon,

0.011) I~ees Z-HOOTOT (Meters) 2-81.7 I V!,1.4,
0K0 A011 SOLAR NEAT FL10X 9.922L-04 009/010 2.50OF-03 POSTS71L A1 22 IWatts / A " PIK1 SLOP E= 3.?2E SI

000 5 . E 1)1 CO6FI. AT I II M1 TEA S N-LnT8MSJCSTRUC IkoM-2/3)

1 .7.2 03 -1.77E 0I 1192 511)01>80 DATA

PS11 AT 21' -0.05665 040W/N RATIO
PSI AT I7 - l25'"99 In" unit-,')
P912I AT 11l' -0,060459 -0. I159
P SI?2 AT 72- .034313

*LFA CO000 TTNSTANTS: _MISCELLANEO000

SON NORMAN 118001909 100 PRO'101IF PR011(1 801 K B)31K(.I05T1ANTI A'1118I00001 100N TOOPRANDTI TIJA.!;CHMIDT S 'N 0105 00139080UR AIR 0808159
INs ofl.o II se 21 NIMI 00108 TRNN.OP XAPCE - (A/
0.4 9.795 1.4 0.74 0.92F-03 1.32,C0T 1.312

*f RENAL8) 00100: AIR SPECIFIC HE AT
Acc ot.aty loMotaftoflfXLU#e0l Por masurotement of Pr'ofile DIHop and/or Pottial DIooi@ I Ilcta./8gk A#.I

... ...,,o leld by -5s1rton of: 2 ,4147L1 Da

601 5012' +/- AE-A Eq/Kg. WATER 101A8I , SA AP.

I , I6 19q

ON 19011 D004 ON 0101 PAG.1 458



RUN NUMBER: 79V1-90530 MARIE SURFACE LAYER PRINt [ATE; II 1,1, IS/I

START IE 5.41.:9 PI NRL MICRMIELIROLOGY DATA TA P. IN R1f1 Si, INN 2
ST'AR DATE: 9 MaR 97 (DY 129) SAN NICOLAS ISLAND, CAL DATA AVERAGING PEC. IIL . Mt,

* ESTIMATED RICROMETEROLO;ICAL PARAMEIERS AT TIN METERS:

AIR TEMP. WIND SPEED DEW POINT TEM,.STRUC. RARPRES. BULK WI TEMP AIR-WI TEMP PIJI WT TIM' VI WI IME V I WI INM

"C" IlUN) _Meter/Nec ICelstus I Kl.tM-2/31 (Millibar) (Celetuel (Keluit,) [)elg~r) ICec .I _I-It,.

11.792 11.74 8.50 NO DATA 1010.67 13.379 -I.50 -1 490 -U4 I, i('

HEIGHT POI.IEMP. VIR.TFMP, V.PUT.TERP. ASHUM1ID, RILHUMID. .;PL.IIHUMD. SEP tREk.. '; SAI' PI"I" FEE "EE

(MeterNI . Cel)NI) Ge.' uI (CelsuNI (Kq/m3) (Percent IKN/sv I (ittla, l I tlitbt. ',m ,M 1/t

101,L 1[1.9 12.976 13.074 8.41TE-03 8.22 6.83 I. 11.1. 13.79 . £1.'

RQIIK AERODYNAMIC CALCULATIONS BASED ON ABOVE ESTIMATED VALUET AT TEN MFTERS (FRIERE ET ALIY711:

INFERRED FLUX PARAMETERS INFERRED INEERk: I RE r SEA I ICAt

STABILITY _IUp,-=DOWN) SCALING PARAMETERS VLOCITY COVANIANC L M I Cl LAN I fPI
. . . .... .. .... ... ... . .. .... ... .... ... .. . .... .. ..... . .. . ... . . ... ... .. .. . .. .. .. ...

(C.RAD.RICHARDTON NUBER MOMEINUM FLUX FRICTION VELOCITY WITH LONG. AIIOPITE A I" WNQIJEf

(+-St.ble,- Unstablel (Nt/2) qMttrs/.ee) ()eter ./sec lKg/lI)

-0.03 AT CN -2.3E-Tl 4,403E-Oj -I 9S -T 1IlLS

GEOMEIRIC MEAN HEIGHT HUMIDITY FLUX SCALINL CPEC.HUMID. WITH ASE. HUXIl)IY AIP !PE[IFLC cLAT

(Meter) G)MH(Z.Z)11/ 2 (Kg/sec M 2 (Kg/Eq) [Me"er Kg/ec .3) '1a1 . ' kel

12.99 4.9 9E-DI5 9. tI6E-05 4.922E-0 5 2 414IIL 02

Z/IL AT GMH LATHEAT FLUX SCA INC POT.TEMP. WITH POT.TEMPERATURE WATER LAT HEA VAT.

-0.038 (Watts/m2) Ielvit) (M eer Ke,/ec ) I a/l./I
I.LE 02 -4.8IIE-02 1.STDE-D2 5.9F641 05

IL AT I0 
METERS

-09 FENHEAT FLUX ROUGHNESS LENGTH VAPPRESAT WI ct.ti

(W.tts/r2) (MeterI (Mt llbat)

MONIN-OBUKHOV LENGTH 2.2E OI 3, 12Uf-64 1. 3,4

(MetersI

-3.429E OI SKY AND SOLAR HEAT FLUX DRAG COEF.AT 15 METERS ADSHUMID.AI W1 L/I)L

(W.t t s/e.. " IDencnles) (Kg, 3)

-I.IRE 0? 1 ,4145-03 1.I S9E-.2

TOTAl. HEAT BUDGET FIllX VAR.IRESAT WI [ >101

Wa t.. /,1 (Mt I lbar ,

2.61E 01 1 O T8'/

HOWIN RATIO

MiASUREMFNT ERROR ANALYSIS OF PARAMETERS LISTED IN PFRCENI MEAN ERROR AS COMPUTED FROM CONSTITUFNT MA 'JXM 1N A t Ic .
TOP ROW ARE PROFILE EROIR VALLES AND BOTTOM ROW ARE UIK AFRODYNAMTC FRR OR VAI LET5. AIL VAIUS ARE PPRIXIMATE AND ;,tI

GRADRICH. Z/L MOMENTUM LAT.HEAT SEN.HEAT SKY RAD. TOTAL HEAT RIWEN FRICTION SCL SEE ILL PIll At.

NO.AT GMH AT 1O FLUX FLUX FLUX FIUX FLUX RATIO VEt ILIITY tI.MIDiII lLM. [[N11I , [''[

97% 102% 72% 141% 77% 6% 66% la8x 36 I r 41"

164Z 140 4AD 41% 92% 6% 21% 132% x .4% %. 4k> 4,,'.

CONTINUED BELOW

RUN NUMBER: 7935090531 MARINE SURFACE LAYER PRINT DATE. TI JUN IIAU 1

START TItlE: 5:41:50 P5T NRL AICROMLEE[ILOIY DATA 'AMP IG RAIL A I t tANN' .,

FTART DATE; 9 MaR 1979 IDAY 1291) SAN NICOLAS IStAND, CAI DATA AVLRALIN PEAIID 31 Mal

CIMPOSITE PROFIE F AND BUI K A RIDYNAMIC DER IVFD PARAMF TEA VALIIE WE 11811D AS A FUNCT] hisE TiL At I At ki-I LCI P'.I "t 11'l m
1 

t I ...

WITH THE LOWER LIMIT OF THE CORRESPONDING MFASUREMENT UNCERTAINTY INILuTET IN I I:

FLUiX PARAMETERS

STAEIIl IT (zLI -=DOWN) SCAT [N, PARANF lErK

GRAD. RICHARDSON NUIMFA MnrIFNTUH FLUX FRICTION VFLOCITY

C+=Stable, -=UrttabLet 1N1l/21 [,Xetet../sec

-OlIN 10.021 AT CMH -3,33E-01 16.0E-DI 5122E-I 16.0/-bl

GFOMETRIC MEAN HEIGHT HUMIDITY FLIJX SLALING LFC.HUMID

(Meter) GRH=(ZIXZ2)I/2 (Kg/Nec e2 (Kq/Kq)

12,99 4.5E -95 IS.01E-(16 -7 .9ISF _55 13. 051

I/L AT GM4 LAT.HEAT FLUX SiAtIN[. PUTEMP.
-0.D10 10.021 (Wa ts/m2 (IKelvrT

1.20E /02) ,OEtDII I .497E-63 12.2E 021

//I. AT I METERS
-T.A 11,121 S1NHEAT FLIX ROUGHNFSS LENGTH

M2atts/RDI (Mete. ,

MONIN'OIUKHOS LENGTH 3.20E 00 [3.IEt061 6.8:1 -04 l6ADE-OSI

(Meter N)
-1,31E 0.D SKY AND SOLAR HEAT FLUX DRAG CUFF.AT 1G METERS

(Wlt /ell ) (HtersI

-lIRE 02 (2.OE 0II 1,8
9

E-t3 (4,LE-C41

[IAL IIFAT RIIDOET ELUX

I .r/C 01 13.0E+0I I

BOWE N RAT Il

0 .072 110 O1

" DIIFEREN(F BI rWEEN THE PROFILE. AND BULK AfRODYNAMII AIkIVID PARAPI TIL V .Ut A, IITUILD VIA THi ITARU DELIAIt,0 I t,", [ie l

AROSE NEllfIt 0 COMPOTI IFVALUE OR iEAS;UREMENT SNER IAINTY VAIUE (1HII. USER AIf i , UTE ALIE I I UIRRt Atl SAi L 1,,

ISTED IN PERF NT OFFF REN F AND ARF "Etr-%

GRAD,RICH. 7/L MOMENTIIM LA,HEAT SfNHIAT S I RAD. TOTA' FEAT AWIN ECILTION ; I I I I I t I II t .- "1" ,A

NO.AT 6NH AT 1OM 1 X I0X IO 111I1 ELUR RAIlS 1F1 HI fIFITI VI ltI INt III II

93% 90% 37% 4% 557% Dx 03% 19.3x 1RS .0% IE I,..

* END OF DATA AttN 459
Ll



MARINE SUVIASEF ut : IL I //0/TODNATI CAL IOPER/ I M 1

S;AN ICO/LASi ISLtAND, CALIFOR/NIA

X 0 1-ITU10 Go*4//o:lA/i(SILAL DAlTA4-0t

NUN N/'Abot/ ?YAtLL-OL.:. PRINT SATEr : TI JUN 19/LIT,/M TOTiE: oo1:111 DIN PIToA iANP l joN, RATE (ALL / HANONAS): 6/Moo
Io Tin : i-4..:- IT DATANAVERAGING PERIOD: 30 Mon=IWE
I ',,I IA/ 9 M oy /9791 DAYR 1L9/ N//MIANL/ART9; 1-1/ER LEV~l2/AE I [TEL

0 A'o.)LLG 7,/At/i: I. RAW 0"1 (/ AV RAI O/ VA/I

i1kl.6' [. I R/ f I-t S1/ I .Io IRU Tt. p IPA POI NT! to w PT// IN I? A/ND OPIPDI A/NO !PES? 1 AN// 2 
t
NO b RAT. W IND DI R

P1 / LN 4,8C7 4/9 NJ E0 6. 127 4 6.66b 137 -.077

AtL N, I' N/t (-/1 H,4 N, ~.1I5 NoD.1 . No-I?
AA:* '-s t tt u.?1N I ,, ol MAN//AL ILA': 2/oi - 1 -F S?-A~o N S/'NA/ It ) I//A RpF,.N

-'-1/ L,. . ) ) I 1, j /A//ti It 5/ ,JO -(3 ,I "/,21

I/Aito~'oW toF 'A'," NA/Gr ESCA///'FNIT I/.A, P11ItLD/ CIIATIO! ANT A/ND GLEED ESCARPRONT COVNETCTI/NS-

'Ln" 1 1.h /t 'ItoI C t-t-//1-"/"111) tt rA // 1-tt "1 /!tP /Vt t .I/ SI- (C ol L -I / I o-/ I

t t IN / /I t I L It1,-. i '-Al, IOP/ -t I 'toS . A/P t 11, 1N/! Att;/INFO // V l.UT

I4' t A /I. r-', O i t//4 11 1 o"1A Lot 'j/t - .1 1 / t' 5 /k UI .1' 1 /-/( N/ Di: k- At I, /.II' .I// tNX AtC IR tl/.F / A'S UL LTALL At PE/TA' AL
I- A (t/P o S NtL-/t' I/ N/tt cl / :i G 'bJ/ I/Nt - / LLt' 1 . -, /lk b,:5t l/t - 0/ /N c -I//' V AtC)

O '/'.LAAIA 9//5Ntttt /7/1/. /A: PAAU/I- TARS /(]N/S I/DINCG I Al'!?. LA/ ANT FtoANPMi Nt COREIOTUN, TRANS, AT. INTO TNC.INFNIN, OMITS:

I t I-,. W/IN;/ /T I pWP It/ t't P/ /tot/
t
S/EC. W/ND)i/IR. I/AN FR I95. /5Y NAT. TI-DKt< WT It[ P 9/AN AIR LMP

C:.. I~r .5- N//1 S1F/ I/M I/// I/M I, /a* /! IA: I I/NV PETSII

T I N/ 0 /) 1/ T At '. to0 75 1t /3 A- o2 A A I 9

ItL,.. to lo /:- /, MoT .' ' TI,-t,/L/.N/iLE/L//' P/I/ANT/ENS

t't I / I,'to/St R I/,.tIS /Ct/ TMPISO,;.li; 1,s/ r, i tN/tb/I /ooo/ .t / SI 
0

' /t /. H i ,.IV I ar 1 1.tI/,11r . Rt .IN! I9 /

1 ,< 3 ) I /C/ 132 371 ( 1o .O/7 - P!t- 113 k,7 /A.N q" ) /I / 1 / S t /)9 2 It T A 2 1N

3O 13' /.// Ao5 U'-F ('149 p 6 79E 0 '4911t 1 7 OD

PP/INT DTL: It 'UN59L

"'.A! If,,, 6:/ /:10 F'S NA! M/ILR//MPTI/T// DAT AFRACING PU RITO Y3 min
:30/R /AT, I Stop /Y t L/AT / I7 AN N/LI/OLAS (5/, AND, C At NOMNCNT A IDLIE : I - /.PPEFR L EON, / -1 WEN LEVEL

0P tt-lAL / AL t' NT/O:tCt /:ASIA/ 034 AfA/2t TI/STRAP It AND CA' LUi A/NOI UA/ //L/ R(U/lNG/A 1973/:

(At IXPRAM(/To/3 P90/ T E SO/PES

!,VA, Lt too "r-pullAN SC4/ /NL PAI0 NPTRS PAM/IN! DENIUNTIUIS to-/NCOWI/H HuTSN/!

PANiu R /Ctto/TY0: totfd/ -/ioS/ F/~f L/RPIL/IO N Vt LA/CITY C/N/LA P099 !)///T GPNN/RI4/ OM /9.5, (5SF'

.014 AT 1/5r, -4- -/ A.A --II Z1112tI1 /01-02/

/IL.1A ol t4 Tl/ H /00 IT/Sit i At/f; I/ ALI,( /R , PoL N//MN. k 'N D S /M/Set / N-A/INT SPIEO tM'T")

/2'4. IdE/L, 5.55/-I I/S/T IS DlI PZl//Sil
WA NSLOE 6.59/-It

/LAt 6119 EArNERSI FL/tx
/A2~/O 1,1 /,; rAL ING PO/T. TI/MP. N-!/T'EC.NUNITN- /S/ot NPEF.////MIODI/ Lg/Mq

t

C/ Ao / U It SuNS 4.1/NE-13 D DNA/TI -. 9/fN"PIP5r
U 0~ 1"/-N HEAT Ft IAX HA 'LE- 9.74[ 03

// AS!', -3-lIE FT Nt/OSHNPDA LENGTH 1o<'US./ENp,(./Ronoo No Pt)T.S1I'P t 1oof1

"'_ ' 'I- H100s I,0 HIT/ /NM--rs 1-MlVI /9/ 091 Ao/o,
SIT AI/ GUAO AEAT Ft I' 9.069L -04 Ti/-IO A0 63P -0 3 PIF

7'. 5 /2 t ~~/ ' ) " I l 1 ./ 3/
0.0/ '.1 02

I/INS LOAF - AT IL NP IEE N A/M-SRt/,
-,oo/ - Lo It' tN/I I TOTAL NEAl I/I/I/,L I FL/tV /O1m~NS~l 0S 7-/tFL/T t14 / 1 c A, t

Io/ L At- I tI/ 103 -t RATIOIN

o/1 At /I:' - 71 /A.t3 5 /N/ 30401

o 11t / 0/ 1 15 S/oL MISLELLAIO 10

/ uI N' ~ s F to t,/0 s/lT~oIt 1To/.:I':.itMIT Y''N H/TAT, I OlST AIR DENSITY

47099 1 /, 4 1 74 /A S.2-0391 I3C 053 / 2298

0 6/ ~~AI SIT LA~, IF PRTIC HEAT
Ntta NA t/R ott0A0t0Lt /1 0a.t09I oF rolo0. S/Oe ot/o Ridtoo . I/or 10-,00 tI/T ' I E It/K

SH/ i.E oF t j /A/1Nt/A q WATER LA/ /1-EAT NAP.
I I1/6.01./Ekq I

INoo IOt '/1-. t1 P85.1 460



PO4K 7UM I, -7YitUE,'III,. M1((NP SIJRAA ,1LAYE PRINTZDAE: I JUN IPAT
TAKI 1 iM: 1i (2P Nh) MIC ,ET~UoT' D ATA SAMPLING WIAlE (ALL I HANNELTI. 614-

NWIl VA11 1( May I971? P.1 12;1 TS1 NICTLA'; I , AND, CA DTA ATEAIi f11 30 M-

I Otl11, Mi- 6)r IT l,1(~oIIiirWL PARAMP- IEKIT AT IN METERS:

AL IMll. WiNo 1EE Di W PO1N1 IEI'STO. EIX.PKLS . FUI-K WI TEMP Alk-WV TEMP POT1-WT TEMP SIN-WV TEMP X.PRT-WT TEMP

t,1(, I(. 0,. 52 Nil DAVA 10 .84 3.39 -(. 4. -1.39 -G. 280 -. 8

('tln P~1.IMI. IO.ptP. .PI.EP. AK1(,A(ID. HFLHIJMITI). CICI1.(11UM1b. TAPPK .III .0PPF, RES. FNE
Mees )e'ul (CeT1-1) (Oiel--osl )g/M31 (Perent) (Kg/Kg) (ftf11mbar, iMvibr )R.moI.IM-2
Ii 3i .7 112 13.21to 8.42 3- 0 3 79.63 G.8471-Ii IT 13.913 ND DA A

918ARXIJD IN1(IC CALC~i AT1101(5 AS)D 0I AIVT ESTIMATED VA) U/S Al lEN METERS (ERIETI1,EFT AL,19781:

(NI' 'N: 8, Ell XUPRM R PSKATWP JINPERREDM TNEER~i-DEON VERTICAL

STAAILI( ('P,'DIOWN) 0)INO PAR.AMrTEKD RELOC ITI COVAR1ANCE MISCELLANEO1US

1.AD.iI/APNU ACil[tR MOMI NLR' PLOT FRICTION VELOCITY WITH10(3 TIOOT AIR DENSITY

-i ,iC T MX -2S-TI 4.8-01 -1 a839-01 I L301

lim1:1,IVVI lAma I 11;112 Hol,T(IDITT %F~ SCALINGI;iFL.)jM(D. WI1TH ALT. HUMIDITY 8(8 D5PTIKICeHEAT
(Peter CMH-)Ll* Z2(I/ (Kg/sec e2) (Kg/Kg) (Meter K~g/Ne m3) VTI a./Kg Ke1.)

12994.1 2-05 -9.144L. IS 4.92J-ob 2414(6 12

2/L At CMd LAT.HEAT FLUX 038) INC POT.TEMP, WITH POS.TEIPEkATUKE WATER LATALEAT RAP.
-037 (Watt"/M2) (KRe Iin) (Metr -Relin, (1Tc_1I./K2)

1.11 02 3 8414E -02 1 .648r-02 5.916576 IS0
0/c AT10 I MEViRS

IT. 029 (N.9HCAT FL L1 ROSCHHESD LELlVAP.FRES.AT WV LEVEL
(Wit t/ m ) (he Ie r) (MiII abar)

MONIN ODUXM0/ LENGTH 2.0SF 01 1.~E0 1.3 9

-3.466E 112 SKP AND SOLAR HEAT FLUG DRAG CLFE.AV I IN) MTEAS AS.NUMID.AT WV cEEL

(Wans/? I"/l!I(D 'rensne,( (Kqg/ ,3)

-2.216 02' 1I 38'9Ek-031 1.160E-02

TOTALSNEWT bUDGET Fll I RXLAR .PFIRD AT WT IFVEL
Wa It N/12) (Ml 0 1liar
-8.16F 1( II(U02.04

1:1465 RATIO

T (72

M, nSOPRM5V EWAEOV 81. lipIS OIF FARAME TEAS LISTED I5 PERCENT MEANFEPPRR kASUCOMPUTED.FEKOM CONSTITUENT ME ASUKEMUNTAACCU8861F,
TOPA AK PklE E I , f 8191 :Ai AIES AND 10110SM ROW ARE bI')K AERIIRTEAMIC RR80R VALUED. ALL VALUES ARE WPPKSO( MATE AND ANE %,

Sn/L All>, /'i nON J LATAHCAT ViNACATI SKY HAD. TOTAL HEAT BA Wc N EPICTION SCo .0966 S21L. PDT. ROUGH. P883
1,,T CMI .H (TM 1 111 1 FUX I1) F LUX ECLT X AATIO VELOCI It HUOMIDITY TEP. LENGTH I(UEP

1(21 (/ 131(5 5 5% 40%. 190% 34X 104% 18% 47 67%

(nO I/ 46% 41X 930 30 11% (35% 230 L4% FIX% 43Z 403

1X0, NU 1.q:L Ct ?11S6LL MAR.IIF 1('JHAV( I tEM PRT1, TAT, 11 JUVN 191(1
!A88 I ( ME -1111 PSI NRC MTCR6IMETEOJI(CCT6T DATA SMPLIN. KAlE ,ALL IIWNNEL0I; 1,/Mml
ATA GAVEC M-

1 
I"('? (1),yI.Y SA( VA N16C0. AS I lANP, CAI DATA AVAAT1N3 EPIED 36 M I

(<I E P0,111 1) It r ACRUPTNAMII.DR(L AAET R 1(81I(L Ni) 131(1( AS A EVN(:T (ON VP Vhf AEGRE NE/El CTIPC MEAX
7

58EMINT 11008/R

Al)TI ) -I , MITrl (1. 191 ,RP )OK SF0 ,18 MI ASOAPCMrNIN I UNPETIAt 1sT V INII C ATIVI IN I I,

FLUX P8888631RS
.1,01(11IT (IIE, -mloal SC381.18) PARAME TEES

leD K LHKPIT 411M.1)k1 MIITI 5T1(M El FIX EKOLT IONsOF) 0TI

0 ISC)bf IT , C?)2 - Alb .M -I10 a O 1 (2 (60' 21.010K-TIc 16.0E-0D

('MET 1816 TIAN HEIC'HI TillI, i(T ElISE) 17 F x 1. N P SFC.NGUM(ID.

12.99 4 i,71-1(2 19 IA T-l),) I / 7C) -o2 (3.1) -151

//L AT GMt~ I VAT E il U' SEA. ING Pil1. TEMP .

61--o(1 IS ,/ UWe I-/2 Iel2l

1m1 AT 10 METERS
1,0 I11I II 02 'ScM 11,81 Il P111.45 klfflw. (E-N/TA

M0,MVII)I1'itl1l - 3 I (3 1(I 5 6171' 04 16~.0E -II
I./(Il I') AN II. I 5.8HAT I U DIA I ,AT III M IIN

I( 1( 2.1(1 1 I 1 b. p 4.01 141

I (IAL Hl, AT El ICEGE It 404

.1(1 1 IM NII 'VI

I I-ITED I", PfNLINT 11411 PEN I) AN)'ANA -rPE

I 8A,01.PIIP n/I nM TMOM NfIM I8 918 HJX It ', HI FTA)I 54N)l k.P VIl A t 1 IWE N EWICTION S/C OFEEC StL .P017 ROGH PCRAG
('1),R I,, " 1( 1 11 111 -1) 4)11 I) NAT))

1  
VI t(lIITT I'IIMIIIIT( EMP. lNGT H (,; I

1114 ((60 IsO L) '1(0 . 3H% i Pal 111% 24% T6l% SOS 3,%
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MAR INV S1 TOFAC[ FA SI P MI Ckr,11 It OR(Di, 111 A' I 'I A IM- N I

F A I 2S'4 lIZ A, l 12F:'ll,,

111IFrF 1001 ! ,k lI O'FF i F. Fr 1 i,,FIA

S U N 9 1 2 1 F F . S i--~j 'U,, 
I IIA 

F ~ N ,

SI5 RT IE .R 79F25F:Ai o VT:! FAIN! DAT L r

k " R T 7 19 A: 4 U P'' i''T A 'AN'L , IN A IFr 'll 3 rI M

FART FAiN. ' M, 97' [FR-kDY ]:-YF NlrNFAF'A ,-''' 1V' 11F' '21,11

AN, 5,1 LFYANNYF R AW S FA ,rS2 W Ai G ITE'C I.

14, 1RI NI 'I FF1.1 ,cL N 14'jII f,, N' D . N -

~I >9 I'I: W. 1'1 'IF- Au -,_

'F.iF F' I 1 2 1. I F ''', '~'- i

['11 WTI 1 M-.2 it~ i~iN III (III NIn MrY-' FF I IFIi h
1

r -, A'FNIS r F H' AT

I A' LF5W11-t V r IFJ '' r , w '.

U~-FF iF N oF r',UF.i F,,FF11iF'' A'r i,, r'1 '2,' 1,r 1i~rr-.,

F'' 'F'A'I F,1 ''-M' -h -'i,, i ' , H . ,

IT'] H; ,- . ', L I , k I

Fi'-Y2,' ni~rriF, E LW I12, irI,,' TI N '; 1 1 M IL DIN I 121-< wA I9 I lt,'iF -rII~, I I 1., U F

1r 11 1 E .' I FI'll iZIr-1'.1 AU 1 F irT 'l 119 I I, I

H,1P. it I- ' LI,,0 I V I I9 112,15 , I , I
Ii IA~r Al 1'.
9
iLiLF, DAL "F-MA EAS

FIT, FL' 411P~j I, M . IR FF9I I IHM 11 1 17, 1I -r, t m-p

FIIT, I .11

rYIN F'i C.0 1, b F-

ISllIIAFF I 1F Iri i(rY .'9i 'AN 9if TOAllI'i I i~ i'FI~ -IF, I. I W I p lI

F'A OF LAEF RTi-I I A .IATO ' l- tL FIN Ah52, TI'!S, AI,U ANTI CI ',,I IF 1 'S' WO "III I;IN RYAF73

b ,Ti lI TyrF'1, -11"N2A' 541F , -AllAn, i?'' IU 114: 11 1 1221 11>, ' Y,.ir

I kAD.1, IFFI]AkU 'A1, NYIfIFIAI 9"', FF1117 FillSX FRI(LTFICNF Si I FF II iNrTA. 1, 1 1 12 ' '. 5 v, -

.',vFI' -Iflrr hr 1,. , 2FeU..Sr 67 'I4..V I 2-

L~~~~~1 A I1. I <.141;"E 11 0

Al I'A 91 FEI 4 ST.4F 115-1' -R 14

F '1F 7 4.FINl 11,2 E T I I

21lt,, II - N 1 ) 1T ATi'41r LEiH L A,1 FYM V9- I x 1411

ISF , - 1,4AI SFt A III T A A I 42FFK "AFHIII' 2

I, ' F 1 1 A'

['RUl. LS, AT IC I' ' li'IE-I, C1 . 'I

H - S - 'IP .- I'F ' I NI 'I F
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RUtN NUMEILI: 7VlfIiQIII MAItANt SL))lFACV LATIN PRINT DATE. IT IN 11 (VOU

"'AN 1 l7: 4;43:30i P1 RRL Mi~IL.E IIINL OS yr1DTA 'lu~i INC AIL T,::I.) i(:it:

"IART DAIL: Y Ma y IT/i (DAY 12Y) SONN ALEO AS IT) AND, CTDATIA AMiNUI PERI: L, n~

ES, I LOAID" D .11CRUOE 1RO 310) ICrA) PARA:ilES AT 1It N METERS:

AIR Un?.- RIND SPEED D'W PIP'W TDRP.STWLI2,., BAhR .PISk. bii: K WITEMP AIR-w IWl,, u-WIMel VIA- WI TE 1PUT -WI ltMV

3398 3.37 8 334' NT DATIA 101.Y 3,,1.1 1 4). -I.34/ 14,-.

T:,TI UITlE, TR.FI. V. PTl I.E ARIS,.11TMTD. A11) -S1liS 1 ,,DCTTMI D. V.AE. P1E,:. TA"pR E.TE
iotps (Clit (Clsus I elIII) (NY/eA) Uperet .g/'q) (Nil I.a', MuII Kul ITm ?/3i

33.dw 3,C.l7D1 3.3 1.71 33.5 8,36 E-I 3 8A 6.79SW-T3 (310 339O A0DM

It illK APRUDYNAMIC CAT GLiI ATIGNS EIASI D OW 83:093 EUTIMAIT VAT LIES AT SEW MFT13-AS (FRIEHE El At 3978,:

INFEFRRED 11)30I PANAHETPNFS IAP)RRRU IWEER~lI D MEAW TEA TEI AL
STABILIST )RP,--DOwN) SCAL~I PARAMTo VIL C IT COTARIAWCE MTTCLLLANf SJ'

);AD.8I CHAR D'.-ON NUMRER MOMENTUM F~LTH PEICIlTA T)LIT1CITT WT.T% OW. 1')LL-ITT ARTEtT
It1-St ,ble,- Un teble (Nt1.2) (metrMsP rterI/st2 " Iy/es)*

-:.3 T Cr.)4 -2.31170I 4.13?7(T) -3170-TI I 31

T.IOMETRIC ANA RD [CAHT Fi)TrIS33 F~LUX '.CAI ENE.'PLE.HIJptlS. WITH1 kWAS. IIITIITY 4)C ,hrA01 oT

32.99 WA81IEIS -7.4481 TIS 4.130:,E-65 .4347)/f.2I

Z/L AT CMI LAI MEAT FLUX SCAL.ING PUT ,TEMP. WITH PO1IEMPERAI1R0 WATER LAT.HEAT TAP.

-0. 040 TN.;t , /M2) (Kt,IV (Mt1 [e/1E 1(co /R.yTI,
3 .9002-3. A2L-2i - HO-I, 9505

11iL AT LU METERS
- 1 1 T.AN.19EAT 211FIX RDOUGHNES LiIN TAiPRES AT WT CLCEL

Ikaa tts/m2) (M eter a (Ml Ib'arI

MONINDUBUANOV LENGTH L6R 01 2.SIAE-04 I5.11R6

-3,249E L.' SKY AND SIT AR HEAT FLUX DR41) CO.pEAL I M TENT NRS .NUMID.AT WT LELELL
(W Mst/n?)1 mS lSlt(Kn on/e3
-3.33E0 02 1367fT-T 3 .162F 0.-

TOTAL HENT RUSSET FluIX lVR.EIES.AI NT IPVE(.
Ww.tt 1.t2)I (Millibar)
-1.94F OP332 (

E,:4W RAT ES

0.165

Mi ASUREMI ,NT ERROR ANALYSISVOP PAIAMFTFRS LISTED 1W PERCENT MEA N E RRORAS,[(IMPUTED.PROM CLNTWTITrT MLA-iEETATTAIS
SloP R OW ARE PROFILE ERROR ANI-UFS AND RUT OM ROW ARE _T:UI N AERUDTNATC ERRiR VALUTES ALL C O:lIES ARE APPROXIMtATE tPA [tI

GHADI.R ICH. Z/C MOMIENTUM 141.4041 AiWNENT SET RAD). TOTAL HEAT 1iwl FRICTIOW Sa SPIT S of p0 1:12-8 IAL
t -OAf CNN AT 3DM El UX FlI FLX F LX PLU RATI 3 F ~ic CCTY AIII I I E,' . I (NUT" I) FD

so% 3037. Eli% 3477. 57% Slil 247. 204%. 41% 116. 1% 1125 (1T

167Z 367% 46% 40X 95% S 1 (7.% 337 737 17 ((:7 4.7,% 40%.

ETIAOTINOI DFLOW

NOW NUMBER: 7YIO90630 MARINE SUIRFAC()RCATER PRINT DATE :N LI JUN 3910
5 A T TIME : 6:41 :31) Pl.1 TIRI MICRITM.ETEIIUC0X DATA A'pP LEG RAT E (ALL ((HANN[ i S): '-Mil
START DAlE: 91 May 3979 (DAT 3293 ;AN NICOLAS ISLAND, LCAT DATA AViRACINO PERJOE, 3f. Mt.:

* TPiI t PROF TICE ANDS T111 K ARRI3DVNAMTL DERIVED PARAM) TER TA) (IF WE IG;HTED AS, A POINT) T(W 'iF THE O):UTE AE'.E( LT 1.1 Ii OSOREM) NTf E l.HRs
WITte THE LOWER LIMIL OTHE GORitST (INT NG$A RU NW UNWERTA IITY I1ICAE ITf I

FLTUX PARAMETFRS
STAhl) ITT l.U P,-DOWN, SCA(LRT. ERAIC TIPET

IRIAD, RLIC4ARD'(OW NUAIITN M OM) ShIN1 FLUX ENIEIIUW T(LOCIT

1.18 1.17 AT Gels -. S-IL IU-I2i 4 .274E 0TI LI' Dl121

Il-ME01TRIC M01W F.1 IHMISHUM /10 1330 FLI 'A)I/ I[N G "P rICMITD.

32 994.VT,P-TS LA.CE TA) -/.VUV V05 :10 I(

//L AT GMH OAT.- St Al P3 00 5<4 INC k-01 TEMP.-

31,02 (E IURROf-0 1 3 (.1' 1. I? TL-t.'
2/C AT130 METERS
T T 0 6 t 021) STNW1fAT PLlX R:iTlulN ',S IEWITA

Met Mr-:

I It 0 Yt'1 AND SOL AR HI4 A TINI D AT C/I' rAT I10 MITIEV!
RFot , /nL , 'Me'.:)-

t AlI 0.')1? OFtOl I I 4',, .:- T4 TI(

:I.1lINE A1 11103 1 1i:). I ((TI

I:TREN ,:3U

V-S 30-TA)

4, I Ekil) 303F AND billiV A RTDTN/,MJi i:TRTT;)E PA~A/M TilIR T~t, A. I1T IliIb7VI el. I (t. TI, I Pill IFITHIIII

I II [( vijl 1R -tAT~ON ItINX~t~ It %WAt1l' 91 All '1 1011 I .LAIRI Ill '. .9 *.IH

- 0% ..2 3 it l! 1 At1 R .r
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MAR INE SLI14FLACI LA YER MFCIFOlM' IrtOROLF.C I CAL FFFF-LRI IFir

HLF.RL. NC F ALF LFV?"UHALILDRY
AFIMUIPI-I.LF C PHYSiICS BRFANCH

MI.R I II ATr IISI RFL I0( !EARCFH SF 1A M 4
SAMN NICULA'; FYI ANUi (-AL IFYRPLFA

MLFAFIfMF LIfORI IITIFFL DAIN

FLINT IDAFT: I IJUN 1980~

'-MI..'* LI~ (.) YYFIHFLIlJRE; I-UPFFR LEVEL, 2-L WFLR I EVEL.

r , IN. 1 4 N 0 t, N U, H N.O.0 b No.09
I, 1 N I0F I )I (F A, '0l~~ 1,i 1, lr AW s .PEFYL WINI) BANF~h YA .RES.. SKY RAY. W.ll SIR .

'19 9' e. .9 4. 69 1 4 ,375 5.287

.* , k I I .113 .0I .N l' .~ ILn l

W-' I- - It, I If 1(i 24. CA 'AII FIF0 AFI, ALINFF Si~tt) S CFARPti-NT CiLLRECIIULS;

*~~~~~~ I: .F''! A- V.LLL IN (FFU~ c,1 +Ik L(FFF '.F FLSFL

I ~ ~ 'L INTO Il till I''ti .Il F9 .

Lii:1., ' ,1 i rU pF IF11 Rit 1' '! 111 1 01 VF AC VF,,.I.IF LXPCF IRQFLUX P.CAVOL~ TA!L AL FREQUENCY
t I, 'A' "r ) 5'. I0 )INL..i. ,2V1 IN .,V)SY IN .LLHZF AI CHo

iii'I III- W 1F1. F 1*,,~,. N.9. r AE)i., LI>( ANDT CSK:ANPMriNI CiL.9FLYLFINSF YRANji-.AYLY 1Kw CrLGINEEIHSN UNITY:

IIi I
2 

I. II I I ALNF I)FRN. FALLk' . I SKY, RAY. 6SEL R I.P IF TM

.~~~l*... ~~ ~ v F. . . FiN.FU-. (r,,F ) i M. a I Rr/E IC ISA N (Re.orr
F i 3 .i, '914 ;I49 LOFUL ',"1812 lSF 285. 153

rF , FMp, R,r,,.1 T IDE[ FAF F.Y.FL L S. 2

PF I-IIIt- I'. AL-:, . JLD.I EL .H F.1I).L SPEC. HUil. I YAP.P1rS.F ISYAIl PREY I REE'.]NDEY

) (P., I.'FI~ FIr iOF I)' rL LR
9
/YgF IiPtI I ,Yb ", (M 11 1 brL FF.1 J.I M2 F

4,, F' i 4 44?E'Y 79.631 t.Y9 -IS. LI 1 9 13.9SF NO YAN

Po'i i 71re? 2 AL'S Ii~lLL FL. fj IF I. D2 SLPF.F(MILD .2 V.'A R f S.I;r S.VAP.I'FLCS.D2 REF .IRL N P. 1

IIFI- )r:r i(rj/Rgi I1Fibr FM ,1lLOI e FR.LxoM-2/3)
Ii1.f8.1 13 Fli 1 ILL691/F II 1',2 14.JLL 90 DATA

RIrN? 0 A 1: FL IFUN 98(1t

DA> Ir LIrUNA 549A I NG RALI (ALL FAN1FLfi MinI

.. 1ri rL 489 (liL i. AIN ATEMRS:INL. PLAFL E L MFY0)2 '7
.~~~~~~~ N....' N1 II A-. I.~ Fi L . N' d ~F LIN I IiFY EMILL 2-1 CIRER I EEL

(FF0 'AiFlAN I.,. PRI' ILE YLOPES

i/II,' ,i I(i. FFAAM. Ti.'. PARTIA. YFARI IV'$ FoINLR.WITIHNEIGHIT)
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'' I I I' FI I,-LIF 1i 1i Gr LNiWAF F(IAM SnIP' - CYNLIRAL I AM. N'SOYYk
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;I. L .i,L~i ((r I FlFF'rr~'. L., Mr 14r- UAiGF-3 C IP I

Pp,1 Ir. ''U I AT IF' tItII N L 1 M t' 7Yr

C 7A FII ((IFF 40 II

MI LEL L~i ATU

~~~~~~ I.. I I F Ii 11 IF
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',IA TOM IEA. li) I -43 PII ARE RIDRIEMLEEIROESGS DAT A 'AM PL [NC, RAID (At L I EIANtI I, -m
I ATAT DA 9 M y 19 7 (DAT (S SAN RICOLAS ISLAND, CAI DA TA AVERAGING( PERIOD. 25 'B

* 1.51 .1.5 lD Oil, AVAMF1IRE'LIII(IDAL PARAMEITENS Al 1 1 N METERSI

All' I)1I' WiNAI S111ED DEBIIT T~PSA ARPREs. RUTt A WITMP AIR-ElW IET-T TEMP VIOTW LOVTl! W 10

2.UOy 1 v., 1 .6El. Nil DATA 1011.1I8 13.514 -l .s17 I .4 09 U AIJA -''I

HIEI uEIl-. I 'I1ATI)imeP. V.P'1T.IFEIP . AT,"SIHUit)D. AI-LAiLIMID . SPEKC.IIU. UAP .E'AS. SAI ('ADS REF IEASER
(MItt', IT:Iu. E ESs E(lis Kq/n31 EPeet iv -I I E(Kq/Rq I ir',ti ) (Mi II Irtb ) IRe . -"7/I'5
I0.01 13.5 .1 16 [3.304 1154-T 79.97 6. 91 i. 03 El 1(1 3 .9y NO, SATI

RU) A AEWII'INArVL: Cit tI (Al ILNS EIA!41D ON ADUOVt ESTIMATI IiEULS At TEN METERS EFRIEHP R I ALI 1976.

NH-A IDb PIUPARARITEAS THE RFARI INFT;RA) ME N VLICA I1

.....IAEILET T . rU9,-=DOWN) SCALINC PARAMrFTIS VELOCITY LSVAA IANL MISE-I LANi))1Y.

E.1AD. REIHA6D1'.I(4111 NI.EI I'liEI'ETNTU 1 L-OU FCEKIUTIUN_ AELOCTI WITHeLON', AELOLIEE AIR SDLAIT1Y

' lutTI th AN E I1(IN1 lOIDtIlI Flux [;CIE INGC'.PID.EUMID. WITH IS. HUIDlITY A) I LII AI14
-RR ) G CRi-IZ tZ2H/2 -c ~ /ten Kg/kAE (Meter Kq/se .3) !EITvI -y 1,-

12.9 19E - 0 -9.t301 05 4.18SF-SC -.441 vt2

/LAT CM-I EATHE11AT ELSA SCAINGE POT.TER). WITH POT.TEMFLRAIUVL WATER LAT HEAT V0)
A0.ATOS (Wet Is/oh)I (Kt" vIno rM ter KlO./st () ./3

1.031 2 -4.13F-02 [.490-02 5.02)A
ZLE A 1 I0 METEA'1R
-11,645 IN .HEAT FIUS ROU GHNES LENT VAF,I'RE.ART I L

(W..t ts/t,2 ) lRte- 10,1 I IaT IMUIi-ODUK~HOV LENGTH 1.851 01 1 .553D-0H IS 466

-('T.AI 0:_'; )0EV AND SOLR HEAT LSS DRAG DO*ATA 10 MOTERS At'S AHiMV11)AT WI LEVEL

6.101 02L 1.2 97E:-0 L.181-0

TOTAL hEAT 800010 Fl IS LIAR.PRES. Al WI I VEL
EW .tt/mT (Mi 1115cr I
4.ARE 02 10123

EtEIWER RATIO

0.179

* 0ASiURERONI E.RUS ANAL (518 0; PARAM~tER S DISTED TN PERCENT MEAN ERROR AS COMPUTED FROM EUNOTITUFAT MRLAS(I.?DMLNT ACC JRARUII
(U P ROW ARE: 01,~ 1.k5 ARIR VAt 1Fl AND P5 IlAU REIW ARE P111K AEMODSNRM1( FRROR VALVES, ALL VALUES, ARE APPARIMATE AND AREI,

CRADRNICH. ILE ROME NTU8 LAI.HERI S5fEA HE AT SAYIRAD. TOTAL MFIT BOWEA ERICTIOt. SCL SPE: 5Ct MP01I. ROUGH8 DRAG
no .AT G.'A AIIO TA LUx FLSA U E FS UX1 FLiES RAIO1 VI1 OLIOT HTUMIDITY TEMP. LENO (El I (it F

Litz 974 76% 1440 590 50 IS% 21L30 380 IC6S 215 S8. 1765

)E,' ES., 460 Hix 930Z 8z 1140 230 64% 1 160 43% 40%

GI).'fII.5
1 

V, AtLI ILOW

Ru U LMI4& 7V".Lt5 -0 1L1 MAN IN, SUJRFACE' EATER PR [l N DATE . It JUN EIl'1
LTA I I Il :,0. :40 PMI ARITDREIM"EOSIILUGS DATjA GA0I INCL RArE CALL IMNN) LUS) [M I.,

(TAT DE: 9 My 97' 515 1 AN NICOLAS 151 ANA, LA) DTIA AVERACGIN PRS k 0 0 ')

*Loi.'T,j iI Pul IE ENS 1 )AND AF100)1IFAM17 DFRIVI D PARAMETER VALHE WE I1,ATD A!, A FUCIl[IdI ('F IRE AbOVE RES;PECTIVE ME. IREMI AT1 FROVAS
WITH e.r LIlC LIIT5 TH COSIREVE NG O ISUIREHENT UN EATAI NIT INSDIC A TID IN I

FLLUX PARAMEIES
'T 1 Ify [( ,~5 -UP-DnlN) SGAINL PARAMETERS

I.'AD PTOI44 DA~ -14 l t 9I M"iTlM F1ux FRICION AIT) 11511

12)1 Ib h91 i, 011<6 '/.7-C / 10 -

AT. G', LA) SF 01 1; 3 9)4 oil- POT. Thl01

7,)' Al ITM (l

'Wit- I Or',71 11 IMet, 91/ ol 13 f't

I'l L(1AtI SI) t' X 1 SD'. 'I 1) ATONM)l(

1) T"11 4 -1 I' 'W I it, . - nI I T E - OU'

,, 6 f- , I, .. TWI III AT TI.L I , (l J H ~ lt.,

Mfl~~~~iII 11-10 0 LI fi I I TI HillT

I',. W H~L',1))') II iI'I'l oC ,V'iI.T ILII,)t .11 R14t '/1 811)VT '.0I4I I AIA EEV)'

'Nt.. 8(1.1 . 'I Mult~~I I TAL '14 tAT'PIti I A t I ~ I I.14 IIA tIi IIITIXI '1 5' II C II PS

61v "31 'IN R. l l 17 1 . IT. l11 P nt 1 R A 'II 11 )1 '.A ( I lit I) M D TIME- E(T I 1 11)1 11 , l

*LAD 01I DATA R1IN 465



MARINE SURFACE LAYE MIGR(IMTEORO,UGICAL EVPEOTMENI

NAVAlI RESEARLA E AIOLRA TUSH

AlM AU:PNER IT: PAY:; 115 oR NCH
MARINE ATMOESPNERIL Rf.5 LeAHSTATIAN

SAN NIGGI AS ,S ANTD, CAl1 I, GRNAn

.t ft. MTCAGMETEOAY.UGTL.AL PA18IA f

NUN NUMER 790509011311 PRINT SAI it JUN (980
START TItLE. 8.30: 16 PST DAA I!MWIN RATE (ALL LUANNli I ',1:6
ENDI TIrFE . 9 : 0:10 Pil (DA IA AVRAGING PERIOD: 30L)

STAR DAlE: Y My179 (SAY 129 NOIMLNCLAYGAE:t I19UPEE LVEL. -tYW1LV ,]

ft ANALOG CANNEL RA4W 5.-TA (AVERAGE V5£)I
",.I' N-.01 No.1 N..03 NA' No'7' N.6 fl0 N- .0. Ic

I5 TI A8 II nP,T"RU...I IF MP.SYAUGJT SIN PO)INT I D1 19( WINS fSELEDI WIND .P0S EA WASJ I.n No IN 11T,
205 OIGIl DOE! 4.R26 D.,1 F.349 .11 4.1, 4 . 1EVI

Nj.1 N.,12 No., N. 14 A.S916 No.7
.1ll K AT TAT'A FREUN A SOT (ACE MANUAL FLAG tORT ALL. SPAR A SPARE V PA. TOL

A1.905 3 700 22, 45 33 1 301 DOu :143 0 .02ISJ ,

*DIGITAL CHANNEL RAW DATA (ADERAG!*>: ESCARPMENT DAIA, FIcID GALIPKATION AND WINY S"EEVt EtCARPh1-, CCWRECT1)0N2.

N-1 No.. UIPW IND NEAR UPWIND LANS DP IEGAL SPFT IAL 60TEF,,i Ist I'- CAIR DEAF I1 AIR TEMP.?4 HEIGTLERT (VIEMls (Ylls (V.ls (VoI'c ~ f.
I41 I:;114 181121593 0.1133 H7 . JOBA -0.jj 314 .3 .99 1 TV.

t. TMETTS EPINCG PARAMETERS TRANSLATED INTO ENGINEERING IJNT>

MANUAL :G IR COUNT DATA 2.ACE VD, I VII.LE Tb I~L AP .DrV 71110 REP DEV AC.ML I1 AUI UX A OS E.TLSA AC TA:.) A:.1 L1Ew

(N~sor NcNCNN No.erein A(0N..0, V) 8-(NR.,ESI (No.I.bC2V) :No.T5VT 045.I)T YRE iV Nil
3T 'T 'ID t, A 

4 3" 'It'7..
o GISERVED MIGRUNLTEITSDI OIGCA. PARR!!) TENS ( INCD USING THE ARGUE CA.. AND ESCARPMENT GOY1REC'TIGNOT TRANSLATED INTO ES). hILLS ISO 11-flT";

AIR 1TE UP.I WIND SPI.PD1 DOW POINYT IPMP.TA1UG.I WINDDIR.) RAR.PRES.3 ) .(YAD. 0:1L*W WY lrPNA IR(P~
(Ca~~cus)C (ATC/SS (GiNu) (O -2/3( (DegTre I N.IIMoDAPb (WAI/R( Casr Te I.

17.113 19.30 Al NO DATA 31NS6 1010.43 -6.95C 02 13.SN 9 5 L

AIR TEMP .2 WIND SPEED? DEW POINT? 1EP.DT RUC. 2 TIDE TAHLP RAR.PRED.
((:, i_-. (mYete.r/ _L) (Celsius (Rd .AM-2/3) lc er DOLl MJo)t
1 2.19 ToS 8 .61 NO DATA 0.33 1150

"o CI AlES IIICAUtITE0L(UJL,IG AL PARtAMTES;

AEIGH, I1 PDT.TENP'.I YTR.TEMP.I V.PETT.TEMP.I AISID.HUMID. I REL.NGAID.I DPEG.AVSI.1).I VAP PRE, I SVAP.PEESt. IRE INL I
I~iet ~ is (Cl~us I sos TtlouT Iq/n31: (Prcn I Tq/KS)3 (Mi 1181, 1'o Keo ( I "I,2~3

1(.5 12.293 13.306 13 480 0.407E-3 78.59 6.84IE-3 (1 6 14.08.3 N] 1Te'

HElIH,? 12 G1T.TIMP. VIT.ITP V 9.DI.TE1.21 ARSA- UMID .? 2 EL.HUMIS.? t P6GT"OM ID.2 VAP PAES.? G. AP.VCIS.? REEIMUI 2<

9.0 12.249 135,353 13,3 A.4 65 E-Y3 (K=.R 2 6.862E-I 11.4 N1N 4 o DIAT

"CONTINUED b.ooPA

PRINT DATE: I I JUN 1900
RUN NUMEER: M95953 ARINE GIIAPACEI LAYER DAT A S AMPLING R ATE (AI.L C.HANNEL1S): ,/Min

SATTN: 8:30: 0 POT NRLM RAMETEOOF C DAT AVERAING PERIOD: M)iNn
S TART DATE: 9 May 1979 IDAY 1291 SAN RIGS) AS 0Th AND, CAI. NO MPAITURE: i-UPPER LEVEl., 2zT ORETE LEVEL

o PROFILE GALCUTLATIONSD RASPS ON AROSE ORSPAVFD AND GA) EIATED VAT VES )USINOER,19731

PLOY PARAMEIF (S PAIc IE SL OPEDSTATI lTD (. =U P,--DFOWNI SCAT INC PARAMEERAS PARTIAL DERIVATIVES (PMNLR0.AWIIH HE IGHT)

ERAS AICADVYUN NUAR MOMENTUM FLLUX FRICTIOA VELOCITY GENERA EORM:DN/DZ- GENERAl POORM: NULU Ec
(.!laDe,-=-nt~oble) (NT/ 1Z) I IRT/o IN I-NI,)PIER(ZI/72)1. 1()LnD-l-(M2PI,

003? ATUR -l.1E-D 5.52E-01T )IZ2)I/P INI-N2(

(rOME TRIG MEAN HIEIE.H HIimIDITA FLUX SCALING SPEC.HOAD. NID SED TM/se) NzAIND LYOLD (A/nc)
I(Zor G ~ Z?I/ )Rg/sec .2) 1Kg/Ag) 2-EIGHT (M TrNI i-ALIGHT (M) VoPI-oos

12.9 I .76,F.-5 7-4.73S0-E DSD82= 7.23E0.-a P51I9PSI
A S SLOPE=- 1.3?/ 0D

//L0A1 OAR LAI HEAT PLEAX
0. 50 (W 11s/c2) SCALING POT. TEMP. N=SEEC.NUAISITY IKg/Kg) R'SPEG HUEMIDITY (Eq/g) t

4 .3S TI*91 INooI 7-REIGNS l2etHEo) 2 HI N IM) Vet!I A, I
/lL At II o ~rAs? 25 2E-DDNS R9-02 6 P I-PDI2
0.0U39 SI N.NEAT P1I(10 SH SliOPE.-lR 04 i

IRA!t Es/n.2)
MILLAt ZI -9.76E 01 AOGGNE TS LENGTHNPTTM.~Io. tITM'Epsn
0.011 (Metero) Z.NP IENT I~ Tes 2.-HCELI N VA YrA-,.

SAY AND0 SOLAR NEAT PLUD R.3ME11-15 DPT/D 4.AOE-03 PI.PG
Z1IL At 72 (Watt/oI PK 'tYPE11 2.0/I II0
0. 035 6.9SFE 02

DRAG GOO F. AT 10 ML ES N L nTEM, STrRUC. )KR M-2/3)
MIN O-EITRO2I P5T H TOTAL HEAT 1410G.?! F~lIX () 1 te tI on les) 2-NFI 151,1 (MI Ve.I A.-1
Meters iAtsnEIGs oEIN

2 TE 02 -6. 1 CT LOPE-NO DTATAt

PIl AT ZI.- ft3177 YAN RATIO
P'il AT1 77 - () .46 TESH ne 'I'.PSi? AT IT- 04 '? IT -n.2.4
PS'I? AT 12 =N.???22, 1 19

- GINERAL LONSTRNTS: M 'SCELL ANT US

'VON TARMAN mRRVI TAT ION PROFTIt P RTI I t A BLK
LON0TAN ACCEEFR AtTN T RANOIL TUR.SLVHATDT SIN HEAT AflISTURE AIR DENSITY
ITR u .t ,t;I M/sr 21 ITUMIFFR NI)MRR' TRA NS ;F.I. IR ANDE G. CP F )

0.4 979:_0 0.74 0.74 l .92E0F .3EG 12295

AL", C , 0~,IRo.~e .or *ea ....e~ of P1,0,1. Slop. and/or Par!1,I Set iL-t-I (I ./g qe I

9"I TNl f/- N"El 3 KqgRN WATER I-AT NEAT SAP

o EIImrTImNiE O~lNI "t IA':K 466



RULN NUMBER: 7905090830 MARINE S1.)FACP LARfK NP~s I I I I JUN To:

STAR T TIME: 8:30: 0 P I NRL MICRISEYEIIAOLOCIDT AT I' AL CI'J W: .N,

S:TART DATE: 9 Ra.y 1979 (DAY 1291 SAN NlCOL AT ISLAND. CAI DATAA'iAICP61h 3n:

ESTIMATED MICRUMETEIRTLOIAICAL PARANETERS: At 11 N METERS:

AIR TEMP. WIND SPEED DEW POINT TERETRPbUC, HAR .('PRIS. 1, J, WI InT AIR-WI T)p -' WI TtF VIA : PN 1, (1 AW
(Clsi~ Luetr/sc _)ICelsu_) (4.1 .,M/T )0: , har , es:' , t,, , j"e ,:, I16.1.TK

12 154 97.9 NO DATA lAull 41 _ 1 49 -3Y16 I A03 -II

HEIGHT DL3T.TFMP, VIRTEF. VT.T.TMP RI'S/RIMIS) RTC (I.915. 'FtC- ,IjM I TRP.P 'S'AI;PI('AS RE iNI1
(Mter) (eoul IC~N lCIbqL (5n: L.,~ I. IUjRq 3M 1 Ras INIas 't ,. ,3

100 125 13.347 13.( A.T-1 f 75 ;IVY : I] A3 14 1341 NFL DAT..

I)K AERODYNAMIC CALCUL AlIGNS 6A5(0D ON APOVE EST IMATE D VAL UPS AT TFEN MI T (k,'FRILL)0 CTI AL I97H

1NFERRED F IR PARAMETERS INF R U INRIk RAPS 0EAS SF01 I AL

STAPIGITYI( uU , -OWN) T'.At 1*41 FARA N, 'TENT VLL OCIT Y CUUrRLANACE MISCEI.LANICU:I

0RADRICHARDDT0N N1.MBIR Mt:PNTIIR FLUX fRICTION VLOCITR WITH LONG. X)OTOITP AIR DENCITT

-. 048 AT CR4 -1.4E-01 3.468t-ol -lDCl 6,21

GEOMETRIC MAN HEIG6HT HUM)IDITY FLR _X 'L(AlIN H145 IE C D11(. WITLH AY. LIUMIDII AI SP1riTCIF IC [ILAT
(Mter) CGMWZIZ)Il 1Pq/se.c o21 I~/ q I (me..Kr P M /r3: ITjoL eq~ RK
12.99 MITE 05 -1. 8131 q.3 4.1106F -05 2419E 1,.

Z/1 AT GMH LAT.H-AT FLUX VIAl ING, F'. It MP. WITH POT.TRMEkATLAL WATEW LAr.HLAT VAf
-0 0 58 (Wtts/MN?: i-+,,) (MeTe'r Eel. "T-r :I IKP

l.XE 0S-.Y241-l (1l.361E-1 5.91,441 05
2/1, AT 10 MEYERST
-0. 04F I.NHEAY FLUR ROUGHNTS LENGTH . AP.PRFS.AT AT L(VI-

IW,,tt/,,2) (Mee.)(ilSWI
MONIN-OBURHOV LENGTH 1. 690 a, IT3ATF-04 1 5 S 6

-2.232E U? S51 AD SO ARH A F PUM DRAG COP)f AT I NP TEATN AFTS HtJNTD.AT Wi LfL'.L
(W,tts/ r2' ilWNONN_ IXNC Rq/,3,
-L..95E 01, l.272F -I~ it3 172E,-6.1

TOTAL FLEAT SUDGET F III PAR PACO--T eT I FU):

(W t"ts/1t2) 
IMU II , ,

-5. 74E 02 1012.6)1

P11W1t" RATIO

0164

" MFARUREMrNT ERROR ANALYRSIS OP PAREMTRET LITOTED IN F)_RL1-NI NR6N ERROR A!; GONPUTF PRMGVT:TINTNMJF.TA)UXCE
TOP ROnW ARE PIGIE EDOUR VAL (IFS AND R UT TOM RIJW ARE Fill P APLI0YNARII* F P.3 lS T A' U'S AlTAS A X I FAE PEkIX IrATE AND ARlE r-

CRADRIEN.- ZIG MOMENTUM LAT.HEAT Y'N.HEAT TRY PAD. TOTA(jHA ALA) DWEN PRICTIN q5Kpr !.UG't PU) RUl DRA(,

No AT CR0 AT IOM FLUX( PLIJX FLOX FlIUX P111I RATIO OF) LCIt t:,1T I ENTY P LELNGTH I LIE

104% 1385 103Z 160% 79%' 5Z It% 239% 2 109Z 21 7 29 1(3%

169X 169% 46% 40% 97% 5% / 131% 23%Z .31 1;10% 4 l", 41.%

" CONTINUED BELOW

RUN ROMPR: 790003 MARINE SURFACE [AYPA POINT DATEi 11 JUN 15
START TIMF: 8:31: 0 POST NRL MICR))UETE)(HI(LOGY DATA §AMPL INS M IAE IFI 1_ 4*6)3, 1<I

TART DATE: 9 May 1979 (DAY 129) SAN N ICOL AS ISLAND, CAL DATA AVERAGIAG PERIOD 3 CN-

" COMPOSITE P ROF lE AND RI) AERODYNAmIC OFO (VI PAPA:)) lIM TAL liE W+, , AS A FUINCT ION UPF TILE AbOVt ~RSPFGI101 Mt 2 UHErI NT EkhYlRb
WITH SHE L OWER LIMIT OF THE CORREOSPOADING MTASUREMFNI UNCERTfAINTT INEICATLO IN 1 I:

FLUX( PARAMETFAIM
STAIhl) ITT LOUP,-DOWN) SCAL ING PAEANS TEES

IRAD.RIGHARDYON ROMPER MOMENTUM FLUX FRICIO N VIlOCITY
+-Stable,- Unstaole) (Nt/n?) 1 _te. /.,_c
0 .00 1 10.02?1 AT GNA -1.371-01 16.01-121 3.343)-TI )RXC

TFOMFYRIE MEAN (IFSGHY HUMIDITY F) IX S-IIAL iNT, 9+ C. HUM ID.
(Neter I CMH )ZIe7II/D ORN/Npc "?) (P/45
12.99 3.71EI-I% (NI. SR-T(. ',.NMUG Dit, TA.01 -!351

//L AT CMA GAT.HFAT FLUX bI[:AtLINS FIt TMP.
0. 9 1 10.021 (W tt/NT M2SrKi n(

9.14F 01) [P.OEuII I 36-02 I7.0FC-021
7/ AT 10 ME tERStoR136
0. 01 1.02J SUNRHAT FLUX PTU.H1f LENCITH

MON IN -OPJRHOS) LENGTH 2.21E OXII ORTO I.I. f 0 ,6UR-04 )A.IE-OSI

9 . 57DE I3 SRKY AND SOT AR HEAT FLUX1 DRAG COP! At 10 MI 1(40
4(W t ItN/nM2)
_-6.9 5102217oF+0I) i1 1-4:'1 L[4.11-041

TOTAL HEAT (TLSDE I FLUX

6,011F I? 13.1 '(0I1

DOWER RATIO

Il DFEFERENCE BETWEIEN TM, PROFUlEE AND BULB AT RODTYNAMIC 0)RTV BIll PAEAn) TIP VAT III' FA: "CUM~l) I A ARMORSL D!IAT ION F~l RL 111 H,-p TA.
AERIVE WR IGHTED COIMPTJ7TTIT TAS)F ((R .1 AI.)(R)MiNT7 (1+)) RIATNIN1 VA .1 L(I) R 61,.11 1 T LII RI )t AIN)P . ALL T AL) RE
LISTED I N PERGCFRT DIF FPREN)P AND1 ARF -Or-"

IIR AIRIEN. ZML MOMENTUM EAT .HRAT SI R.Ht AT SP Y R AS. TO1TAl XH)AT RO1WIN k1: ((IN S:I. - pLIC TI PT tiluX DMARO.AT GRN AT IOM F~LUX 5)0 U L oRU FLUX iT RAT IT O IL I.)) I )- il:lOiT RY I[ , I I1

205X 2090 14% IR3% 447% 0% 7X IT 9% 33 I93 '3%

£ ND or DATA Rm 467



a " -'0 1 r(N

41[143 Iii333 RIM 43.3 LIN ;.3I I I 3I 3 1 3; U1, 33I 33 !4-4 A

43313,13 ~ ~ ~ ~ j,, 1i9m,'-,i.-33. 13

4341'hi PI I~., I v 1 tNAV"j.34M

L334 4.i33.3' I' V1ii ,3 31i33

I 1N3 I0 Fil Ii'l L4 t1' P I'1" Wi

-. 1 44 'll. I-: n, i

* ".r1 1 1- Ill I3.i. 'd... I, I33 4 . I 4.t1W~i S E !'Ak M N ID 43o"l3

1. H~. I,3t2 I'- I 3., IN I U I,3.39 419.A

u, 3..3 1,.l it I,', i 'l ' m - l 1,N 0 ,L ON.i IN!1

3 , .. 9 i', It. t-3,9 ,,!3,'. I I t,. 413 1 I "I0 RAO I3341, L I.'131I WI 1' A;.I..

'IF ll .,t .I , 3 a 'o.? ,99 33' 11 -,

S''. 3 31 3.' 3il.333.3 5. ?,1i Iii4 03hj.i, L.3 'A-h 13 t3 133
*3 .. 3"43. 3s 1 13 E.C*. -8-- . '., 1 '13 it3 .3. L,44

1, I' I, [I P 11M10 PIL H M D.' W I l II

- 1A 49 , (3 . 1 .i , . L~t .-4 <3,, ill.33II33!!3.9 133..~ 4.933..u ,'13

.333; .ini' .13311 I Ii.' RIT, T3. i'Ft. 'i3!' i 1M31 11 3.33! l3,-3.~3 3i "
i i 1 MN I N34'> IA33' "A~tar Ai33,ItE,.'LLINI 33'z,. I 4~ M- '

33' .3,3.9 T3' A 11,593

0-IV I34 I... A1,.)/ 01 '. 13t o, it l. 3334 II IA 331 R334LI3WR L 9 V

I(3.33374 t933(3 1.,..44i .9' ''333 itnt. A9.'.t.F5 "P niS.? e19 D133.-I.-RI VIO SIPO N Is7

I31 . r,.13 P*- 13 931 ('3331

3~~~W SLD IP[4(4,1333 I 3W3 ,V
3,313 1- 33~~~1'. 3','-A 1 031 5,,13 33343439 1(331 033D IDS 3333 t 3133

'33,7 ~ ~ ~ ~ ~ ~ ~ W I'll,3'. It3.3 443.. N,33 433(33HO IV IF333 N(3 33,3CM PC 41M I33 Di4403.2 I.4333 I3334 '4.3. .-
.~~~ 333' I~,,' 943;3 33T ,'', '333 033.323I 33/373 I333 ('343-3I 32M3V .

A -3 3 34.33 ( IN il0 T II33 / IIl / ,= H L 0

9W 34/, 93(3.3ii 43 4 343'..34I113 31/34 .3(3 3310443.344

3 ~ ~ ~ ~ ~ ' f t33 0' 3 3 3 33 323 1331 3 3 4 3.. I"33 1333 M3, I3 3 E 33.wLM 0 k l
3 33. 11 3,33 I .3/lU~ I3 3333/02 -".2333 I5 -. " I,1 MI2

W. 3.4.4 33 3:34 933" 4, 3(93 I 3 33 0
74 '1 . ' Is'43,33 llPA

4,339333 1 333 333J.44333 31.1 A3i33334
3

31313n I.0 114.333133

A4~..3 3334.3 
1

A*3 74311 43 3'34..

'.43 I3' '334333 44333 33333 00,3 3.L~'/,' 5403 9 3

PW.443/3. 1-133 343933 1'j

33~~1 7(4 3 3. t 3(v'; 33.3 443 31!

3~~~~ -It p3 t. 33 I'3'3' 333 I.3I3I3I4A

f.' , I. 3111 f3 D .

3~~~~W I .3. 333, 333.- 133333 A,3333 I43 l3l33

343133 3'3!33333 4.3(33 46833



WItNM 1 9v1YPv1 MARINE SURFACE LAYER PRINT DATE: 11 JUN (AIL

y:l l "n 4: IF PI NRL MICRGHETECIROLOOT DATA SAMPLiNG RATE (ALL LIIANNEIS): 1,/Mis
P.'11L1~. 9 Hiy 19/1 IDAY T19) SAN NICOLAS ISL AND, CAL DATA AVERAGING PERIODi 3T Mir

0) .18) UMINII) IIIOLOAGX (RAt, TEAS AT TEN METERS:

110ln WIN". tli l ( l IIII N POIN TEi'. SIARUG. EIAR.PRP. , SULK Ut TEMP AIR-ArTEMP" POT-Ar TEMP VIA-UT ,TEMP OPOTF-UT TEMP
(SK t.ro. I It(,,. ( Ml n-2/3( ( lba.r) (Celis I_ Kelun) (evin (A),,, (Kelvin).19 10(.21 8.51: NT0 DATA i101149 13,599 -1.407 -13)9 -72114 -10.116

I E:I .11(0P. 111.TI. I' .PITTMl, RES HUMID. RELAHUMID. SPEC.HU M1,. TAP.PRES,. S.RAP,.RED REF.INDES

l enr;I CLSTiu) (CelIus (Cels3 is (Kq/e3( (PerCet (Kg/Ky) (M iDr1i (Mxilibr) I(K .I.M-S2/3)
3I .5 (3N5 (3.483 R.4b/E-03 7R8.59 6.877E-03 11.137 14.171 NO DATA

(<'In AUILTN N,MI I C9 IF! AT tINS EIAS ON ABOVE ESTIMATED VAL OES AT TEN METERS (FRIEHE Et AL, (978):

NF wrLi) El US FILEAMFIERS INFEIREo INPEARI . PEAR- VAR IG AL

IABiILITY (1=0-, -DOJSI SCALING PARAMETERS VELOC ITY G OVARIANCE MISCELLANEOUS

IADKHAD.4 IIMBEn MOP(INTfUR FLUX PRICTION.VELOCITY WI TH LONG. VELOCITY AIR DENSITY

(US,, , Ur".1(' (N IMU) (ATer/n (M.tr2/ecl (Kg/e31)
(:0) T C.) -1 67F-01 3.687E11 -1 .361E-0I.29

wit-. (NL EN 'I I EUMISITO FLUX SCALINGI "IPEC.HUM1D. WITHABRh. HTUMIDITT AIR SPECIFIC HEAT
.MeC.:) GI2Zi:'))I/2 (Asqe 23) (Eq/Kg)t (t ie t, Rq /sec n3) (I 1ca1./Kg Re. I
IZ -1T 4. 47E-X5 -9. 811E-05 4,446E-05 2 .4149L02I

!2L i,.I Gin., (8 AI T A 1 FL UX SCALING PUT.TEMP. WITH POT.,TEMYERATURE RATER LAT.HEAT OAF.
tt/2( (K 1;1.)0(Meter Kel./se( (~a.Ig

).1.2K0 -3.RB 6F-5 1.42 9E-2 5.9042E 05
I.,11 (0 nH:,

(It, .N.RHEAT Er(UROUGH14ESS LENGTH VAP.PRES AT AT LEVEL

)We ts/2) (Mete, (Hill I ba r)
OJNN (LU LI 'VLa~o 17 11684E-04 15.557

I.,E I< AY ASOL5 AN HIAT FLIIX DR AG GOOF .AT I0 METERS RIIS, H UMID.AT UT LEVEL
IWat 1s/e m2 imvensionleo), (Kg/n31
7/.T9v F)2 1.3 04E-I I, .176E_02

ILTEL. IE A BUDGET Fl I IX 6AR.PRED.AT AT LEVEL

-6.5)1 1 1)12.69

bIlA/.N RATIO

(.162

M,.L I -U.W AWA I'1; ITU PASAMLES LISTED IS PfRCENE MEAN ERROR AS COMPUTED FROM CONSTITUENT MEASURE MENT AC CURACIS
INA),:~EIEI011 -A 1i.AD10 lON 406 AR F BU) K ArERUDYTNAMIG EIROR TALlIES . AL L VALUES ARE APPROXIMATE ANDAEtr"

LIS /010441 14UII ,ATEA SIH1,HEA1T SIY RAT, TOTAL HEAT RO0WYS ERICTION SCL.SPEC SUL.POT. ROUGH. DRAG
10,1 i 15 I' FLUX ELOS E()U El OX RATIO VELOG IT 0 UMIDITY T EMP. EI H CE

IuL' 4,. Io. (0/ 16,4X 797. 5Z 97. 243X 54X. 1091 25X 74% 109%

I 4 '0 94-". 40% 91,5 77. /5 6% 23% 63% 119% 43% 40%

S1 IlE. «(I,:MARII, EUIAL. LAIFA PAINT DAT)). 11 JUN 198
.1,41 0. 4:.'I 4-)04 SRI ;TGiLE40LC DAT AI INS RATE (,nL LEIANNELBI : 1,/Mis

n.' 0 ,, (-0/ lB., 1;/I SAN NILULA!; IS N) ~.DATA AVERAGING PERIOD. 3D Run

1 .0 .k0 (IL) .4A4Ttt/, IEr IRIOTSA,) ~ Ttll k(VAL IE lWEIGHTED AS A EUSETION UE THE ABOVE RSIPICTIVE MEASUREMENT ERRORS
'I ~i,~.,. MI LL,),I 4.((SPSBLEM) VHM:NI UHCERIAltTY IRDIGATED IN I I

TL0V ARAMLW(A!
>1.' . I , (I<( .41) S!3 AL INC PATRA~l TEKS

LEIL IW,. 15)) MIMI NiF1)I lIN Eu(IIUn VELOCITY

: (. 4I, .I44.NI.9, III 4 .11 O.IL .3. 461/0) (i0t 0:

NI I/IM'((IL IIILIltIiI', '.1/4. IN[; 'OPEC.AGMID.
Al ~F II 1.M. 1/t'I/ (EI:e 524 I, q/n)X

1.31/I I's, 1),1 (h 7.R6.T) IS! 13.01(051

9-,] E 1;'. bL -01 .01 tI. [2.cK-G;1
'L AL 431 111 11c-

IIUI/I 1: INS 04.8 RL LI E,:'.i LENGTH

I Nt I .,)(. (It~li (1 1 .ILL tCI I.TAE 1F. (4 1. C11-a'.]

I 902.. L. I'll. B11AB 108 I() DRAG CLTE AT 10 MIILsI,
I , I_ 1 , i nt_ , )

7/1. 12. (1 t)() - iS' 11 )(.0t11-4T

It 'k. I A II. I L I

4,1 8.).(4) itI L.N;,,tI I BL[b, 0,.POkAMIWTI.jR"VAk Xf !4, 1, LXRP)I0TEDtVIALTHf SANDARD DEVIATIONEROM EITHER 141
I ~ ~ ~ ~ A ,

4
NlI INfl4l' I: . lift (, .1(ln -nT.t4),(41 .A) IU)IFI EI R AbSIIITE AL( 11 IARGER). Al VAl UILS AE

In . nI .111 0 ~l, 1,1 , AI I'llVI MOXHAT 11014)8 FRICT ION qI SIt 54C111 SL2P..FOT. ROUGHj DRAG
4 ~ ~ ~ ~ ~ ~ ~ R I. I)' LI I'. F11 f4V ~l lI (Io RAT( Ut) Tl) H 1MTTY TM LEMTH IF Fl

I'-, . '6% 1.0 z417 7% 2TRZ% I2. 31% 230 37X t2)0

"DS UP DATA ,i)I4 469



MARINE StIFACI I AYER24 9109:2, ILLtCIC101 LoPkkI IrfN

MARINI 1 41 .F k iI E,1 H I 41111111
SAN I IOL A .1 11 A r10'. 1 U " , (A

§4104 0110: U~ 101111, DAI111:,1 . ,4

HUN 9129041 79l909009301 111101 0411 IFIli,0 1911',1o: SI
AR90 l IME- 9:30:40 iI011 U" n: RI, ,ol I;_l:I lI,. L

END W I': II 0:9 Y 00t 1 (1 .01=197YAY I ,I t,12111 PL,- , 1'114 RI E

AN: OG1 C0A0: I 901W DA7 I 011 A >9 I...ln~ .~ R ':1-/O I~ o:I :,01 l

IF11 N011 IF.0 Ic1 An L, 0:0 1, Nl , 4 0' ',. 1 F 4L

V II ?k v ,A I IAp I RILL: I I I E.I.FILL.2 ['1 W 114 I 1)1 0101 W1 u I V N1: I' 0W: F., I, 'r L '1, III nV 410 'A

0 209 G0.0 I 1 .0 4.8: 1 4 ,,9, 14.' h 4I / . I' HA/A.9,L

N ' I N .1 .4 II 1 .4 1', 4,q2 it,1 144 N,, . 1
111-I W1I t -119: .o IJI h0 (1. HI A lt 40 1 0400M1AN 1 FLAG Il 11( 1 ' .E 011: A, t. .1:,RI i

01.10 ( .1 490/1. HNE 1, 1 .4W01TA 1AV ./I*j E0I'4100:, ! LOnIA I ILI. D 4 A111011T10:,411 W1IN, 'o NI' I." 0-: o1 04 1 ,

I411 1 1 !:1 14c1 17:1 :I., I1 .1 l.,7 .2 02

4 '201 110001I1A0101'k7 411111. 1 104'A1I4111' I01 Ontlt b'. 00:F 1 V7.10 ( KA fW U ,'1 A ,, ,-

11.1:I H O'In.L) 1 , ,- ,N I:,:.. I~Nc.,Ao:0'tI.,:nn-1 L - :12 1 1110 F.:.j2 10, .'Av' .0, 11: 1.L00'. ,

AIR IF,0. 80I1W 0 'D 011 '14F .':...1I r I .10 1(- I WNDIltj 0: 1:-AR t .: .RI 1, 21:4 :1: rIL 01 :0

1011I Aee/,',:11 141' 71 0. :.:0 ~1.I i '.:n,.:O :.

H0510:11, Z1 FITI I 1 9 I. VIA. 11' I A"01 1.91. .10 9111 .I N P I941 10111. 0 H'I1 :111:., I VA. P I,'.1 0,4 VA LOP I N 10. 1

H8.35 12 IA3 13.3411 II'S': 11. t 0.0:00-11 _6 1 1.0Gil 14 F,. NO004...

I H 11 22 01:1.11:4 1-11.1 'o' .0 I1InP 401!. I1It.IM11)' 1 11091MID .HUM 1 0 .21''':11 VA! 7'2 1:nni RIF 1,:
MItFs :lel..::n lolo'-n. 01111 (Wool I0.0.1 IH70

1  
1M, k4 1 I01,.' 141 .7131

9.2 1:4; 1.9i 3/ Ii4, O l 1 '783.1"3IF, t111/2 13 7 14.1112 III ('41

4111191300 1 1.71 1 'A

RUN IMUFR 711111094. Io MR I N "UkF: ko 0DM1.41 " 11I' N I R3A11 1 OL 1db : S

010,11 l~ 91 41 Pt1 110'1 .H8.VI I, DAI0.1tRI N 011 E211971 0 31111 M_94
I=10 0 1 ' V "1AN 1N21 1/4 'AS J1 11101 ,i "It4I 001 :1.11 1110 l1''1 10 2 1 F-4EH I ['/111

4P000100 0111.10 11110112DA D001 ON 4110Vi 01.4110' I- AND CAI III..A11110 VAL 01! :111'I 11 11973)

001:4 0PAA11719.14' 010 FI Ilo SlIDES

1.0110 ~ ~ ~ ~ ~ ~ IT 0IlA111IN V190 1 (04' 01.1 11 CA4 101101 0:10: V- 1141 09 111- Lf.11 RAI '1189 SL 0161.
1' 011147-=11.t41.1 1n/'o1 l'eer NI9 I; 1:1-1 1 111 1 t/ . "I411 t 1,1 1-l r:2, : I 1

-.<101111RC :101 01011 1 1011J111 I1: 0101 1,41. I .11104.11. WIN 41011 k0i09,1 N91 Z01 o'4

at4 -l~ -. 11 'IF '13:1

/'o Sl 0,11, -;1 8n ~ 73:4-0

0 .0 21 (Wat /02 M111 .9 N'l DEMO. 012100A 1191:111 111/49 q t.7'00l f.4,1110114 19/3
'1 01:1 4, 1 1 :10L,11 -e~ t4 Z-H1 191 19: A, 4I-.

/71 At I I t 541 .1.19110-1o1' D01H/02 'M90- 2, 1-0012

010 :21 1.1 t.HEAI F1:491 ILSH It '1 -1 II1. 01

I LOATI Wat Y;0924GT

1/11/ IWtt/n7 14 'I"1IPI- 1 .90 001

0'.19 0.9.020

A.41 lI. 11A141'/ 1091=11 TOT1A1 11141 01111 I 00114 (1.I'n94n-, I ,-I11111 :91 04-I A4'
1 1N1 1440 0092 /-10. IF L PS!,191190N
4 9 H141 02 -7.99 9' 121. 0011.9 0411DAT

Pvll AI 7 - 1 711111411 W N. R4,440'O
012 A1 11 '0220 -0.24I9I

PS.1 A I ' -- D1412 124

Il NnHMI-LONAr tSCEL199 IV0LANI 000i

0119vA :" A 90094 ( IV ToI (Al 1110. 0,4001: FO 141.0 fD 14 ! 0H AT,,1 1 110.0 IFAI ES

L,4 (JI/ (14 981 Y NIH AP 111 1

Ac- Ina f- 149 taio ,f9919 I S4004 I0', It0 -1n~9
9 

e Ad/or 04-1-1 D- - II 4I4: 114. /K I I
1.-1,::1 o ~- 1: h ~=0414., 414110. )2

9111 I1 / 4: 1 V 3 n/ 0q~ 841W At .11(47HEAT0014

t,111141E I",q

409 119411 (I 414 I HO N I p4f1 470



RUN NUMBEk: 790fl90930 MARINF SURFACE LAYER PRINT DATE, 11 JUN 198C
S TART I, . 9:i;4 PE NRL MICRUMEEORQLOGY DATA SAMPLING RATE (ALL CHANNELS): 6/Min
START D1: 9 Me Vl/ (DAY 1T?) SAN NICOLAS ISLAND, CAL DATA AVERAGING PERIOD: 30 Mi

SFS[I ED MICROM)LEIROIOGICAL PARAMETERS AT TtN METERS:

4 AIR TtMP. WIND SPEED DEW POINT TEVP.STRUC, BAR.PRES. RULK WI TEMP AIR-WT TEMP POT-WT TEMP VIN-WI lEMP SPUT-WT TEMP

)C .n I tAers (Celsus (WeI.nXM-7/3) 'Mill br (CelIus ) (Kelvi) (KelIn_) 7(K nn (Kelv in)
12.195 11.3 8,58 NO DATA 1111.51 13.419 -1,424 -1.376 -0,231 -(.133

HEIGHT POT.IFiP. VIR.TEAP, V.POT.IEMP, AS.HUMID. REL.HUID. TPEC.HUMID. SAF.PRE. S.VAP.PRES. REFIADEX
(MeterS) (Celsius) (Celsuus0 (Celsius) (Kg/e3) (Percent) (Kg/Kg) (A)Ibi arsl (AIIDars( IKel.aM-21/3)
10,12 (2.293 13.388 13.4R6 R.455E-03 78.6 6.8'E-03 11.135 14.174 p0 DATA

1t(K AERODYNAMIC CALCULATIONS BASED ON ABOV ESTINATED VAI ES AT TEN METERS (FRIEHE FT AL,IY78 :

(RTtAED ELUS PARAMETERS INFFRRED INFERR!S MEAN VERTICAL
SIABILITY <ceUP,-.DOWN) SCALING PARAMETERS VCLOCITT COVARIANCE MISGELLANEOt(

GRAD.RICHARDSON NUMBER MOMfENTU FLUX FRICTION VELOCITY WITH LONG. V.,LOCITY AIR DENSITY
(. Slable,--U"nabl.) (Nt/M ) (ieters/sec) eer2/sec2) (IKg/c)
0,033 AT CAH -2.03E-S1 4.063E-01 -1.651E-l 1.229.

I.VUhETRIC MEAN HEIGHT HUMIDITY FLUX SCALING SPEC.HUMI. WITH ABS. HUMIDITY AIR SPECIFIC HEAT
(Meter) GMH=(II*Z2)I/2 (K/sec 2) (Kg/Kg) (MeTer Kg/sec n3) .ITcaI./Kq Eel.)
12.99 4.8E-I5 -9.bSE-05 4.S25E-D5 2.41491 a2

IL AT GMH LATR.HAT FLUX SCALING POT.TEMP. WITH POT.TEMPERATURE WATER LAT.HEAT VAP.
-0.041 (xats/r2) (Wel in) "1pter Kel./sec) (ITcaI./Kg)

1.19E 02 -3,BD2E-02 1.545E-02 .904E 05
T/L AT 10 METERS
1.032 FN.HEAT FLUX ROUGHNESS LENGTH VAPPRES.AT RT LEVEL

(W Tts/2) (Meter ) (R111ba)
MUNIN-OBUKHOV LENGTH 1.9E 1 2.365E-I4 15.577
(Meters)
-3.162E 02 SKY AND SOLAR HEAT FLUX DRAG COEFAT 10 MFTERS ABS.HUMID.AT WT LEVEL

(Wa.s/.2) (Dimensionles-) (Kg/.3)
-8,55E 02 1.35BE-03 1.177-02

TOTAL HEAT BUDGET FLUX BAR.PRES.AT WT LEVEL
(Wat /n2) (MHllib a,
-7.16E 0T 1212,71

9TAEN RATIO
Inn unitn:)

MFASUREMENT ERROR ANALYSIS OF PARAMFTERS LISTED IN PERCENT MLAN ERROR AC COMPUTED FROM CONSTITUENT MEASUREMENT ACCURACIES.
TOP ROW ARE. PROFILE FRROR VA)(IFS AnD P10TO1 ROW ARE POK AFRODYNAMIC ERROR VALUES. ALL VALUES ARE APPROXIMATE AND ARE ncr-"

GRADRICH. Z/L MOTENTUM LAT.HAT SEN.HEAT SKY RAD. TOTAL HEAT BOYFN FRICTION SCI.,SPEC SOL.POT. ROUGH . DAG
MO.AT CAH AT ISM FLUX FLUX FLUX FLUX FLUX RATIO VELOCITY HUMIDITY TENP. LENGTH COEP.

SBZ 104% 83% 147% 64% 5% 12 212% 42% I6% 23% 62% 83

168% (68% 46% 40% 96% 5% 7% 136% 23% 63% 119% 42% 40%

C(NTINUED BF)OW

RUN NUMBEFR: 7705090930 MARINE SURFACE LAYER PRINT DATE: 11 JUN 198)
,TART lIMP: 9:3;40 PT NRL MIEROMETEROLSGY DATA SANPLING RATE (ALL i HANI)ELS); (/Rn
START DATE; y May 1979 (DAY 129) SAN NICOLAS ISLAND, LA 11ATA AVeRAGING PERIOD; 3C Run

COMPOSITE PR FI(.E AND [41VK A(RUDYNAMIC DFRIVID PARAMPTR VALIOE WFTChTID AS A FNCI ION OF THE AEOVE Wr;PITIV MEA'IREFN EORS
WITH IHK LOWER LIMIT OF THE CORRFSPONDING M'ASUREHfNI UNCERTAINTY INVICATED IN I I:

FLUX PARAMEIERS
STAI:)IIT (c.UP-=DO N( SCALING PARAhETER

GRAD.RICHARDSON NUMBER MOMINTUM FLUX FRICTION VFtOCITY

(+-Stabln-OUnstaDle) (Nt/N2) (MieIers/n/
.01 .02,) AI GhH -2.231-Il 16,lE-o?) 4.249-ES1 IlE-021

GEOMETRIC I"',N HEIGHT HUMIDITY F1. X CAING PC.RUMID.
(Peter) GNH(Zt*z2)/12 (K/se "2) (Kq/Kq)
12 .9 4,44F-. IR.DE161 " a 041E-IO 13,-051

Z/L AT CMH LAT.HFAT F1LUX SCALING P)TTEMP.
0,II 11,021 (Wats/nV) (K'Put)

1.10E 02 1.OE01) RATE-oI [12.0E-121
71L AT 10 METERS
(.001 [0.1/) SIN.HEAT FLUX ROUGlNTSS LENGTH

(Wtts/nD) (Mter.)
M O N IN -OB J K H O V L E N G TH -3 ,2 11 S 0 .O I ) , 6.-(4 16 .01 -I T )
(Meters)

1.412E 04 GnY ANT SOLAR HEFAT FLUX DRAG CU[FA) 10 M TEAS
(Wdtts/C) (Metcr.)
-T.SSE 02 12.1"1011 1,41llOt 1. (40C-041

TL)IAL lIEAT ICI)0ET ELUX

-7.M f12 13.1V-011

1IoWEN RATIO
(niloounits)

0.062 l11.0)

DIFEREN F BETWEEN THF PROFILE AND AU:X AFRODYNAMIC DFRIVoD PARAME TLR VAL(S AY COMPUILI VIA TH STANTA iV EL VIAION FROM ITAH) TH:
ABOVE WEI GHfD COMPOSIT F VAL IIf I I tFAS)R ioFNT INCERTAINIY VALVIE (WHICH EViR Ak~nTIli VALUE iS IoRt.R A l VA I SIt ARE
ISTED IN PE RFENT DIFFERENCE AND ARE 'nr-"

G.RAErRICH, Z/ MOMENTIUM LATEAT SENHrAT SKY RAD. TOTA HEAl BJWEN FRICTION Sf, SPE( E PST A0 I DRAl.
NOAT GMH AT ION FIOX FISX F) OX 'IUx Ft ''K RATIO VIfI VItY II tIi(l lt,'. IENG1H (itE

1351 135% 13% 24% 594% 0% 6% 161% 65 R 'v 1i 2.1% l4%

AN.



MARINE SilkFACE L AYER M ICRU9D tF0ROLOG ICAL EXPER I MtNT

NAVAL RAYFARLLA AITNATLIILT
A, IT 5SPAHlIIC PilOS ICS ORAN CH

MALLINF AL,:',PHPAIC RI I2EWRI.H STIA ION
SAN NICOLAT; 161 AND, CAL IFORNIA

snanILLRAETALLL.TGI2ML DATAt n

Klt nbLI: .,11 PAINT DAIF: 1I JUN0 198C
- ,L ATI Dr. r L I9 AA GI.AP' INC, RATE L ALL L:HANNLI DL: 6/Kin

I N, IL I'::L 5 Ii 19 DATA AVERAGING PERIOD: 310 Mn,
i.lAWL I ALE : 7n I/ DAY FI) NInNCI IURE: I-LIPPFR LESSL , 2=LUiWER I IEiL

I4, >2C~, I .,hw 51,14 IA2, RAIL VD,:I

7. OL. C N W1 INI.NLN',,2 P1 ol NnS hI, .69 1N, LIN,D2No.57 N"O. No.09
I> 1 RIF .. II-I .ATAIItI . 'IL h.ILI.2 .4 iLLTI 11FI~1' W IN W,~CD ND 'I)17SIL.LF6.2 ,gL R..D. WIND DI[R.

I0 .11 LI 04 4.9Y24 S..6 3.1 4 72. 6.533 4.983

II "i.1I N-. LA H:).1 N111..5 NO.16 No. 17
I.. 14: 1-I Al. I I ,11 r r:Y Ar. IO: I A,.( ,A, I I I Foo. / o AL'. SIARE A ST'ALFE, VITO TAPEr.

:9, 111. 2sAL IIL 111 191 .5 6.205

II.! 211.,,, Lo. .11, (AV., Rr.11I 1!t AI,FA: NI SrAL., FlI S S CAL lSAL ION ANL: WIND 13ELD LSCARFMLNIt CTI IECTIONS:

9.N. /41:1, II,' lINI n 1,nR DI, I1I9CA Li-.I W RI 1I I C USIEL~f bL2EC
_R..0 I l ,,I, I I: NG115 11 'I6:11901. IVollol, lI,1s IloI.,11 I-ofL ICon,!fE,)

191 IL> 142, .7;..111 Li 11ub U. I:9 Oo 0.992 0.9>2

11 1 I..f II',OsI Ni 16Akf191 LkS I RAN2,.Ar: ,1LITL) I NI IkI N. UN9125:

I 1A1.11:01 ItA 1,..:1 A; 1.0u FIV ll 1. I AFF D' Y fF15 911 WDV PC VOL, I FLIUX ACOFF 'NSLIIC IULTAT.F WI' FREQUENCY

111( 0 5 2:1 115.4 59.88

r I.>I lIYVII i.1i241 EIAANI ItS I All 11141 IIf ANTIVI CrAI ANl ESCARPMTNT COEECTIOS) TRANSLATED INTO ENGILNEERING UNITS:

.1 00>111 60,1LI 9' iLt.C. W INS. 1119 . ) DAI. P1IFI AT.1 FAD. SLK WTIFTCP MEAN WIN TEMP

.0 II> 111,' I:LTA il,4.4 IDSI -9.LLS 2 13.67 2LI537A

.0. N 4:nI: jo~~t 2:2III 6 1111012 TI Nl I 1145.2 15 A'. IR.IE.

2.24, I: ,.?7.' lLt DAL.1A 0.55 1 II .8L

I. .I :IL, I kI, I'L .I1'', f GILAL F,.ALEIELIG:

'.21 11I..L I, ,' ?.) 1 V.PILT.TLNIP.I ATS,1LADID. I FILLAHLIMI). I IPIC.ILLAIS.I VAAP.PNLS. S.VAP.PRE S.I REF.INDEX/I
NlI-1 Il.:.., II<o, (Ce~ios) 1IKq/nl (PercoIoII I L11qOAQI dI:,oa TM I ibarI 1 T1 S.,M-/3L

:3 1., ,'53 1..? 3.51.9 8.469T-3 781I L.AL3 ISlS C1 4.16& NO DATA

1212 11lo. .Tl I V.PL1T. TEME.2 AET.10411.2 5521 .Pe.MID.2 1 I. HIIIIIS./ V AP.EILES.2 S.VAP ...... REFINDFEX/2
190,019 lio .>: woo.: ICO0.CS 11

1
/31 11rroI, I IA/Kq hil b9 I roar I I 11 Ir LK I nM2/3)

I.I IA 1.442 3199 5 l9I1-3 7,1 .4CI 11.24b 14.23 NO0 DATA

PRINT DATE : 11 JUN 19RDklo.1 1,0911Ill! .195L1 I DOD MAR I.tEGL1RAAIF LWITR DATA T;AMPI I NGC MAlECALL CHANNEL 1)61: i
I. -2)12 I T II 0i 16 P. NIL MLGWO~IETEDAOIG DATA AVERAGING PERIOD IT);3 Mon
d.1,1 VAI11 : -1 M. y 192 IDol 07191 SAN NICUL IA3 151 AND), CAL. NIoFLICI AII;RT: I-TIPPER LPVIE , 2 L.OWER L.EVEL

1-3.10IL AI LIII A:,L)N6SD Os) b ALLIVFO GLSFAIID AND CAI CVI ATED VAL DES (ILISINCER 19731:

FLUX PARAMETIR'1 PROFILE SLOPES

16.1111y 1zoUP..,D0WL4A SCALINGPARAMETERS_ PARTIAL DERIVATIVES IOINCR,WITHHEIGHT>

IFA.Io4EO ::I61 MNO.41 109 ELIIK FRICTION ye> ICITI CENEAI-) FORM,!DN/D2=) GENERAI FORM: NIL 051.0
,: 1:10.I INt/ 21 (meter/or 11N I N2 )/IILI/21 IL(nZI-PSIL-LMZ-POIII!/

T~~u-I4 Al ~ q -00 -9 1I 3.504E.-Il LIZ2LI/2 IN1 NO1

I,,: 1111 TAtILCo 611 90 LI ii 111HimI I EL I'- Se'AL1 LNG ,P C P1511. N>WIND SPEED 114/set I N- WIND ,SPEED IM t/it
Meter), CM61~Z'L2 LHq/N. ci IRA/RN ZH EGH I MerI 201.510G4T I M) VertAlns

WS SLOPE~ 1.12f 00
7/1L WI CMLI LoST .AEAT FL I
II. 035 (W a 1,/21 i SAtINC PLOT. TEMP. N=SPFC.HVMIDITI IlKg/AIL N0IPFC.NIJMIDITN 'Kq/RQL

5, 0 v1oLin) Z-HEIGHTLoleleroL ZLHIGMT (M) Ver1.Axis
1/L A IL mFTEAws ..563E-02 DSM/D/n -8.92 -0 I=P512
0.12? >1 OHEAT FL '0X SN rLPEO-1fF 04

/2L Al D' -LI14E 0 1 ILOJGHOI'S. LENGTH ANl'OT.TEMP.IVelyon N =POT. TEMP.lndIoinL

(.: MeNPO 2oAESCI LM-ee I =HEIGIT 1M) Verl,Amnn
SET' AN: I Al H/A1T F1-11D I.5713E.04 DPT/D201 4 .49T103 PSI PS I?

Z/I. AT 22' 'Wa, "/,/I PIK 9LOPE= 2.11E 01
0.525 9.111 12

DRAG COII Al 10 MT TEAS N-LnTEMP.STRUC,LA.M-2/3)
NL)IL-14LI.I.6) I N(;I 1111(3 "FEW) 1.001, FUX T-11 mniol- 0L 2. HEL,HI (M) Ver) N.-

ILMemerol ?~1'I/7 1 .11 PS IINNIC
3.6714F I? -We.z.,E /I. CT2 SLOPF-NS DATA

P11AT /2-: ,113712' IN .. Ani1

p .I AT /i: L.172 'd 21,q11r: Al 9= I IVONS14

Ltf, O..N:Lh,1, "N. MLISCELLANFEOUS

>111290 IA,, '1161 ILIN IA1 IL Rn I E I' F NIUL K
1:LYTAI 19121LAAIII 1U.PIOI lNLHlD AIIL! MOIII R DENSITY

I4 N" 11 I.r 1 NIIO NI M PR TRAN' CI.TRANDFCOFP . K 1 1I
0 .4 a.9, Tl4 6.74 a0.91T 03 1..321-Il 1.2295

I : I- 116 I'I . AIR SPECIFIC HEAT

A 1l iy m oi, ,podPrnaiin)i Profile Sip. and/zr Prtial Deiitze I~l./Kg Lel.)

81 12 6 qn WATER EAT.HEAT yAP.

0(IIILJ. I RI A PACT 472



L F 1 : NL MIRD6EEDRO QGYDATA S AMPL.ING RATE (ALL CHANNELS): SlMin
STAR DIT: YM~y:U 979 DI 19) SN N C t LA ISANDCAIDATA AVERAGIN G PER IOD: 31o MIsn

illU 1.ott(l 11R..FOOOIA PAL'T@4iEh1 ON PRIN SMT:TERSA18

A R , D I 1) DW PINT 1111 :1111., IR.111" 1UI1.1,T ilAIR -WI iTEFP POT-WI TEMP VIP-WI TEMP VP3T-WT TEMP

-, . , ) ,"") , e . 2/(Ke11vin)u K (((cin) (Kelvin)

1,211 1,1, r.7 N AA 111.1 (C717 -1.411 - 0K.13I -. 207 -o5109

H, 1,H-I T IllIT11. FM .111PV 1.POT.T.PP. ASS.HL)MTD, RF L.EI"ID SPEC.)-UMXD. VAP .PRFS. SOVAP PRES. NEF.INDEX
(Meter) 235oo 7 3(Io1n) (Gelniu3)) )Kn/"3) (Kg/Mg) tMillitarS )Mill)tor) Kl.iM-2/3)

I12 (. 3 3:14 13.038 R.5 30E--3 79.0 6.93&E-03 11..735 14. 206 NO DATA

*f~ KV A-nuONAF.IE CAL)) ((DA [N Ai NAOVE ESTIMATED VA) VP AT TEN METERS IFRIEFIE El AL,1978):

II R0AHE FLU)X PARAEFTERS (NPFRRFT1) INFVOR S MEAN VERT ICAL
STABILITY )nUp ,-DtwN ) SCALING P ARAMETERS VEL oGIT Y COVARIANCE MISCELLANEOUS

):AD.ICARSO ATRR MOMENIUP FLUX FRICTION OILOCTTP WTLONG. VFLOCITY AIR/DENSITY
(t-(tele,-Unst"In (NI/CS) (eMer/nec )t er7S2) (Kg/:8)

0.3 9 At CMrI -1.77E-0I 3.7991501 -1.443E-
0
1 1.29

,FIrtT)ClAN HEI!GHT; )UMl1IT rF(UX SC1AIKNG TPt CHUJMI. WITH WI'S. )XMIOITO AI RSPEIC IF IC HEATI

.eer MH=)ZI#12(I/? (n/se 2t) (Kg/Kg) (Meter Kg/_sec na ( I ./Kg Kel, I

12 99 D 4. 5V -9 .5"4IE-V5 4,.5134-It, 2.415 'XE 'S
z/I AT GM1d LAI .0-AT FLUX XCA) INC'POrTERM. WITH, POT.IEMPERAIOAF WATLR LAT HERI AWE.

-D~~sH %Wt/p,2Klv) (Mete ((el/ncr (ITla1./Kg)

1I.1E (2 -3.851E -U. 1456361 o 0.9039E I5
7/1L AT rI1 METERS
-o.0U37 1-4N' EAT FLUX ROUGHNEXT LENGTH VAP.PRE".AT WT LEVEL

(W.vtts / rt2) (Met er-) (Rillibar)
MONSN-ODUt(HOV ENTTH I0.82F1 1 1.870E-04 15.610
(meter)

-279 62 SKI A(ND SOLAR HEAT FLUX DRAG COF.AT 10 METERS ARSAHUMIDWIT WI LEVEL
(Wat T./tti2) () 1imen .1 l e.,I (Kqg/ 3)

-9~l E2 1.3o0E- o3 
1.179E-0:1

TO TAL HE AT DBDGET F) 11X PAR PREtS.AT WI LEVEL

1weatt
5
.rt3 _ 

)millibar)I
-7,12 o'?2L1112.9 1

((O1WEN RAITO

iMTGTUE(AC4; NnRUV ANAI YSIS OF PAPAHE TENSb LISTED IN PERCENT MEAN ERROR AS COMPUTED PROM CONST ITUCNI MEASUREMENT ACrCURACIES.
ITOP RH(IW ARE PM(IFI FR ROR VALUEFS AND DIOTTILM R)OW AREI SUlK AFR050P14ARIE E RROr)R VALUES. AIL VALUES ARE APPROXIMATE AciND ARE '*cr-":

GRAS.PILN. 2/LM MOME11NTIUM L AT1,HEAT ISINHE11AF S KY, RAD IOTA) HEAT DCIA~N EEXCTION SCL.SPEE XGL.MOT. ROUGH. DRAG
NC/AT GnA A) IG I FLUX F))(S F)UX FLUX F PLU RATIS VELOCITY (sUMID17T TEMP. LENGTH CUEF .

loTS 1L7/ 9X% 156%. 76% 5% It% 233% 49% 107% 27% 69% 98%

ln L 1Gx I 6H 456X 4D% 96% 5x 6% 136% 23% 630 119% 43% 40%

C~on I lId SUL DLI OIV

((Xc RUODLA:; 7chibI9)(S MoRTINF SURFACE1 LATER PRINT DATE : I I JUN 1900
1,1O T IrE ITME I:T 9 P5 N(Rt I ,IICmEE"RTLSGT SATA SAMPLING RATE (ALL CHANNELS): ),,Min

S180 AR lE : T Ma 179 (SAM 129) SAN NICOLAS IT) ANS, CAI DATA AVERAG ING PERItOD 30 Min

I:jM'b"£ IF. 1"'F I' C AND (1." K AE nSOTNAMI SEP11 F ARAMCTER TAIlSE WEIGHIS AS A PUNCIION OF THE AID.' RESPrI:l IXE REASUMEMF NY ERRORS
WITH TAT LOAOR LIMIT 0. THE CORREFofNXIN2 MlASI.IREM'A)T UX('LRTWIHT( INDICATED IN 1 1

FLkUX EAAMTT0TE
(.160)) ITT lU/-DC1 () SCAl INCL PARAMETR

(tkAD. N ICrARI!lIN NUMDER RME uNr 101 I(ix FE ITTIlls VI COCIIT

I.5 (6' AT GM)) -1. IE-VT 16S1F-U?) i.73UkDI 16 It -030

" 1?r OETRIC MF AN HEIFITH HUMtIIT FI.)lS ,TAL IN); SF)l CHUM ID.
b(het'r) CMO-17Z1 ;2l/ Ik/se rY (g/

7/C AT Enrd LOTA T FLUX T;.AL(NL. 10T1 10.

I. TI) X. K')(W t'o/"S lkhs
169.9 9 EXoI L?.TDEi-0SI I I36ZT-'7 (2.0It-62J

Il o.oI S 107 1 ) AHI AT FL OX RI(UG'iNFI LENGTH

MUON "-)E J. d. I / lENT'H I. 0 SE ) . .IL 1. 7? -r g IS o " "O
-3. 4? 1F L4 Yn AN SA' i, HITS FLUX SA);E 1:41 .10 II TEAS

'W., - InS (Ser.
0~L 2 171.SEnSI I i1 .1i - 14SoF-OH)

(I.1) 1 101 (tI nl I

l.)IWCN R1.T10

0.027 (CXXIl

DI FRI NI C BF IWEfN TO) PRXE I)'F AD W1ll K A1 )t)(0NARIE CR II T FOF'IAME '1)0 VWCU. AT CLOAIVIC S: VIA 741 STANDARD DE VIAl IONRFROM EI THEM 101
Aic Wr UTI T Il)A6FT, TA) (IIR 91(RIi1NT (IN) IRIAIAII 11,l1 IWIII I SEAR AfO!; 1(ITS VA) I IS IAMENt). ALL XVA)IR ARE

TICS Isp P ,n,) IP "1r ((RETN AN T: liE) "i"

(PA") ROE)). /11,9 MU1M) NT)M I t1.I A' I !fNI.H)AT Il ((11 A IlIA MAT DOWER FRLICTIOXN SI SPlT ST1E , r11. R(LUFI. DRAG;
.5.41T .101 AT (OF(0 ) 11 1) TI IV MATII)) )1 (oClIPYHu )MIPI I T E. L ENGTH I ((F

It.lS 16.1% ST .51 49/X p~ 50k A,9 % 36 ': 9% l o% 4%I

*EINO OF DATA RiN 473



MARINE S/APACE LATER MICAONETEOROLUGICAL EXPERIMENT

NAVAL RrEARCH (AESIRATUL'RY
A TMOSP HERIC PHNYSI1CS BRANCH

MARINE ATMO'iPHFRIC AFSEARINH STAYION
SAN NI]COLAS ISLAND, CALIFORNIA

.. .* MOE.ROHE.YEOR~iG, 05(9 DATA N*

RUN NUMBER: 7905091030 PAINT DAYF: 0) JUN 191lL
START TIME: l1:31:20 PST DATA AOP(.ING RAC GILt . "A-NNULS:: t6nic
END IIME: II : 1 :31 PST DA9TA AVERAGING PERIOD: ZL M,
START DATE: 9 May 1979 (DAY 129) iLHf.NLATUAE 0-14/IcR _LEA: , ZI) OWEN LVEL

*ANALOG CHARNEL RAW DATA (AVERAGE' VIC)t

N.0 N.1 N.2 N-013 N-04 N.oDS AttN Aol 0: It0 NN
VOLT.RFE.Ai TPHP.UTRUC.I TEHPl.!rRUC.2 )EW POINT) DEW P01012 WIND Set: 0 14A WI, feFIF SA. '.2 f 'q- I,:: IND

0.25 0 . 1 0 1.10 4.077 ASS) 6) S Es 1 4.7-9 6.r4 A 3

No.10 'o1 N.2 No.'3 No.*14 :, .lb No.;1 NoIS
B UL X T TEMP -AC FREQUENCY AC VIII THOF MANUAL FLAG 7E~ RE . A"40 A SPVAR' I V LI ILF l

4.019 .3.914 2.540 ,01 J.0 jat: U3.33: .2j

o DIGITAL CHANNEL RAW DATA (A/ERAGP): ESCRAmPH DATA, FIELD CRSIBIATION AND WIND' SPEED ESC;AR/MUNI LOcRT:I<TINL.

No1 No2IPWIN D NEAR UPWIND LAND DEPIACA D"ITA "AP", I'll :1 A1e
AIR TEMP.) AIR TEMP.? HEIGHT/LENGTHl PATH(MneI (Volts:1 (V(:- IT' It .I IV",.,)
140) 122122 142) 122792 01183 ((5 -D.106 -0,:'L, j.? :31c 3 v.

o SYSTEM HO/SEAFEPING PARAMEFTERS TRANSLATED INTO ENGINFERINT INITL;:

MANUAL FLAG F R c/DNEt DATA S4ALE VY I) APP R F. DFV 0(I. AP lEk O .D ZEFROi R FP . lOV AL L F L F-L/A Ps -A P~t r.L '.LT /:R-:N
(No.s cans o )IAo.scoo;) (INo.sc a r) AINo. 1.1150 BIN. w>.005V) (N .1,1i2/I (No (bv) (c1 ! HT ov

D 1A S a I 0 i I ,

- DE:SERVED HICAONFTEOR0LOIIAL PARAME TEAS I1N';tUDING. TAO: APOhE CA:I AN)) FSLANPMCNT CULRELTIONL', TRANS,_0TUL !NIL (r-Nil;:L:; L'N:1

AIR lIMP.) WIND SPELDI DO!W POINT) T)-i.SIN/C.)I WIN'D DIR . P 4 .L., . SKYI RAI). Sc:' IWI :rP 0,: Ak T'ML
(CeluSi) )Hetelsecl (Celson) (Ke1.oM2./3: IDSre . M,1l)Dar ( i~l/:, CtI.,

1 212 1 1.70 SRI 1 0 NODATH I13.2 131/ -9.S It . 1( SA4S

AIR TEMP.? WIND SPEED? DEW PO1112 TFRY.STHUC.2 TIDE TABLE, L(A.PNED.L

(C el ' su"I I e'/s ecI )Ce L"o s) ( el I. oHMP/3 f .per 6/L) )MI,)...r I
12.2791 11.84 ASS NO DATA -0. 6 1 C111.47

* CALCI ATED M0CR)MIIEEOODICAL PARAMETERS:

HEIGHT , /1 POT.TEMP.) VIR.TEMP.) V.PUT.TEMl.T AET.,HUMID.oI R.N( 1.'1D.) I PEC. HIID.A VHA IPEED,) L"VA PRAESI RLIF.INPDIO I
eMcN )CeIsi s) (Celsius) (CLesu) :qn1 :n~'t R'g ,:IDr M))~r ;,o

185 2392 13.474 13.604 8.593E-03 79.7) 6,YNIf-3 4lLT I 13t NO DA1TA

HEIGHT, 22 PoTTIPMP .''IR.TFBP.2 V.PU1T,PN./ A NFX:HT.2 LHI:MlID.2 11,(l:MS.; TASR? V' AP LISC? 2 ALT 1INI I
(Mter) (Celso) (ClIou S) .1'sos lK g/ni (Pre:N 3~/,: (oIRr P:~~r

92 12.369 13.95 (30.99 Fl/3 u .6673)(13 010 8 .ln,3 i: AL 0 IY AIN

* CONTINUED BEFLOW

PAINT DATEF: 0) JUN 19/:
RION NUMBER: 7905091030 MRINE ',/:RFWEV LATCH DA I A ';AMPING RATE ,4,t :HANR: ,

START TINE: 10:31:20 PST H) MI CROMICT$ON OOCY DATA ARACO(Y PERI[OD: Sr Hon
START DATE: 9 Hay 079 (DAY 029) 54, NIEILAS 1',AND, CAL ANnTfE: ATlURT : I'UPPPR LIYEl-, 21:.:,%.ER LEVIl.

o PROFEILE CALE/I ATIOND BASED ON AROVE OBYEAL'r 0 AND CAI C/LAZED VA) /05 IB(ISINCEA (973l

PLUS UPARAME TFi PAD? ILE SLOPES
OTAII) ITT c*P'- .DWNI SCALING PARAMETERAS PARTIALD DKI/AT1T~tb AIN-t WITH PE):.):

L.RHD.R)C8ARDTON NUMBER MOI)PNTUM FLUX FRICTION VILOCY CEO/HAL EORH:SNODZ- GFNRAL P020h: 'N'tLL'
-S'" bIo,_J -- laIc')I (NOONS) )SetIp.rs/ _eI;I HNI N2 ITI/))I (7 /:?)/ 1,) lIL .ZI-SF '-,I Lrnt72-P i 1 )
0.009 AT CHH -2.661-0 4.652F-0I )1Z2)I/1 101-N?)

T;PT)MPTRIEHIAN HILN) RHUMIDITY P1.02 SCA.,ING 'L).HS. N-WIND SIPPED (M/sec) N:WIND Y,;FRS In/soc
IHNor) GMM-p)210Z)002 K qNe oI IRS/Kg) ZOEGHT tMATOrs) ZIREIGT M) Vet t.Aos

029' 375F-A -. 74ETI DWSOOZZ 9.SL-2 P IP 51I

I/L t GH LT.HFT FIIXW i SLOPE-- 0.6UI)-NI

OIL AT-/ LM LATHEAT~t PL))INSPCHUIIT X
0.013 )W~so(SCALING POT. TCMV. N-SvE./TIY(gA) N-Ff./II g(

A 8.) 'F01 I IAeon 2-101GHZ ) lt;;; I lANEl ICHA (M) Vt-'I Ao.
Z/L AT 10 HE TES I .6 0 E-02 DSHOD.- -0.,' -16 P! T
0.0a0I3 r,EH.NEAT E)U SN SLOP I- -9,2)1L 13

Z11 AT /0 -9.43f) SD ROLOCHNESY LENGTH NPOi .TEMP.KIKPo,,(' N ,I I TFIM ,)NpIoIc)
0.0)?~i )Rtns /-1) 1.1 Itetlrs: I. I1,) M) Vert Aoll,

SAT AND S/LAR HEAT FilS 3.770E-04 PIPTOD-251T P31-EYE'
ZOL AT Z2 WaltN%/,P( I'(K 'AE- .>)
0. 609 D.I 2

DRAG COE. AT It OFTLNRS NcoTEM, SlA/C. :Ko0-2/3(

MONIN-01RURHOU I ENGTH TOTS) HEAT BUlL: FPLUS I (ON .AO,1 1 H, II.:'I (M) V 1 4*;
(ory)W'.0./2) I Nsu) us PI'R= ON,

9.371 SD -8.79F 0;1 El) LL''F:NI DAYS

PSI) AT ) c -C08966 POIWER RATIO
PS) AT I2 - 0.4454 Ino, cONO)

P S 2 AT 2) -D11PAIT' -0 .06
P50T2 AT )52- U,565025

o ENERAL CONSTANTS: MOLCELtAN' OAT.

VTIN KARMAR GRAVITATION PROPOI PROFILER FILL A BULK
CONSTANT AtI:CPLBRATION TUR PRANSOL TON SCHMIDT SE N HEAT MOITS/RE ATA DENSItY
(Ho oog (Msc2) NUMBER NUM"PfR TRAN'FCCUEF. TRAT CORP. )qI
0.4 9.7959 0.74F 0'7 4 .92E -13 0.37y-0a 0.2293)

N 1 ERAL HOYTF:: AIR SPTECIEIC ((EAT
Accor acy limiaton eoA.edod Itr e.o rnt oP Profile Slope asd/.r Ear'ool Deroonooto (IT_. oq Tel IIComputation **tciNoA By OnsorNOOM ofi:! 4 H,.'). I k

RHI-SEN2-. /- I0RE-A Ag/Hg. WATER LAT HEAT yAP.

,IT, 'I ./Ag)
5.9039E In5

* caTIMnw aN siss pci 474



((II.,MA Nu Nn. S(.I9 L5 F14 AD 111 LAYI A PR16 1'T JU 1 980
IS,' .5 .431 ' s.FNRI IR(M IE1LA DGY DATA SAtip IN HIL (ALI1A1.5 M,

I).;- t,1 [Y.", Hy A I95 1.', I1/., N ILO, 4A 10I s AND, LAI DA IA A89/80510 PERI, OD, .5 B M I,

I 1. Iu, ) 11 $ kI'l T1IN'" I Li 18,. I- Al 1: N MEIER';

""t I tM, 0-~l os"FlP Di, VINlH IF n,' 11 . (181, PFD W4 T I[rMP Ali,-wI PUT11 V l " l t 100 R -A L IE V PuT Al TIM'

NOI-'i DA., ; A, ' "11,61 "7ssms ,Re1.,1 (Rn i±, Ieui, '5 i
t, '1 DI '1 Li 77 I o. 8 - 29 -O 67 (II 069Y

.:11 1C 1(,-1. 1', 1: . V,9 U7 L' , I 'no. ,, il,L111 RiL IHIU I .,, 'ic C O I D1(. 'Af,'.01E. VAT "kES. RE 111
I.i ii, L" , I~iiu 

1
1.l1i, - I 4 (of.' IEVi I ) lKgsrg I ,Ml (D u (mil (a"s_ (KEel ,M-23I . , I69 1 Y..I9 S 191 if.H ,Fll.1 Hi 0(1.93 7 .640t -43 II .4" 14.249 00 DA72S

I'' t''2,,s CCA.I (1L>(AVID OTN AF80/. [91168110 TAlU Al TENMi MltkNS (FIJH~ ET AL,ISYHO)

I11j P6IA8A,111(k 8511 IU DI 0t, 151 ! ERR 0MEN VERTICAL
10,UJ: -DW "1149 CA'. 'HAM 1 V(1 0- (9.1, COVARIANCE 61IS'.ELLA6I(iIIV

'A." AI, t 0 N , 16 1 1 ei(1.1, N It) lLIJu IWILI IT IS 9iIC-r IT 4111 1040. I OCT1( AI 006>1(1

* 331 . 1',. It9, 111 4 .,1,-0 1-1.6261F-Il 1 2296

-~~~~(y2 4.5.5 3, /1.03 T,.1 I.,5-t24(;

-~ o'<I I I e,1 Ii t~ I419 P11.CM . IT P19OT.TEMnLRHIUI 441.0 LA! .6001 041

ITS t. I .MInIII,,,

ti,.ItN4 0 ~le .1 .H iE,,.

- ~ ~ ~ CA TIE, AT0 46 4 4 (((SI ( i 1( 0I IDM H.k S Eu 45 AM T WI I VI .

-l(U L 10.( 1412 9

",I,'jlI, A"51406101 I' ('1106, lC>LVD 0 1 F H~C~,T IHANNERROR FAS COMPUDTED [RUM 5062,1190161 9. ASAIHN,,6 LE3A' (C
('I nu4 4,,1 (, IlL i.TAI'6 A011 C, oSO 1'01 IO1M POW1 AkE I,,,l H BY (1UDON ,II 09(111 'J(11.1 ALL 041~f 019 4(1 4'lR0IMAT I 61 leb E "5

GRAD0 , , I H., Z/L 6491111O9 LA!T. li4 A (26! . Ht AT SH- RAUD. 1014L HEAT F8114'16 FR ICT IOCN 5(1I SF15 Dli PO! r 0R142.. 1(185
(oAtI.. H AT 19 LIM 1 I f x tLUX IF(1 1,F06Ui FLIUX x HATIOT E 911,1110 HL'M I I Lt 1, 110( LN H 1 ,I F

I15:1 1;20%. 07% 1507. 81,0 ,9 131'. 17 43% 106"% 429% 630 070

(uC 1.,-Y 46Z 41V. 970 52 6x 152 27. 1% 190 1 .-JO7 419. 41

I9''..lhI~ SURE. AT5, fSi I4 A6 54081 R41 VliNTDA TE Ii I3JU 1940
I10I 1 '10 P, HANL MICRIJIIiFti6iA 001 0811 A580"'1 ING RATEI Al L CHAW466I 51 t Mi-

'.117 6.1 V Id 15/5 NI8 I29 SAN A15 ISL ANL C8' DATA AOKROS1 NI, PC600 M 11DJ M_,

11,,1/>10 0(151 ND III1K A(AU~IiI6O.IIE ( l~ AS, IkA 9(1101 40108110A>' GAl INETIUN0( 16F 81H,9. 615005 DL 05.0809061N EFRIAS

4110 IP 1,4 Ki111 i (H i.IRSPN U N N14~IMN 811 Nl101101

FLUX9 PAR8HOT1,1
:180(. 0I 1s11A-TT61 08 INC 0611lR

01!0 10.021r, AT CMI -F7-61 14 OR -DCI 4.27431O 16,1E021

I 'i I 14 (II EIL[.: I 0111!) FI Ox :181 IAG '.FF5H0M10.
IMe I L I CM , I')(I Rn/sec .12 1Kg/

12.5 4. 20< IU (. 061 -7.90.'t 1. 5 13 .01- 1

/71 Gh1 I,,AET l(1.,(1T 2FUE Vtll 1612, P01T.0TEMP

A,1 M TI %1.0 " 02 12P.B-0 11 2.447L-0 o"' [;!BE-021
AI Is 91100!., ',,

'.,6L0.21 N 7;L. (0:'1 I B -(16 8090145 1'

I4 1 LI '10 Y8( ANA04,8A HilT FiLls DRAG COLE .AT 10 611(69

-?.51F V2 12,.o 'tl 111 51 14.00>-f41

I111 IlI Al 111011 FLUX

6.40L Ii! 1301 .'ofI

D5-',( Pill 10

1- 962 I I 0

W.4 II, 61 MIIM 6 9 1 1 011 (1 F F T 55N 1 880 111A Y St(WE l RA1n AT 8146 ERl'' 1 ', 1 1 V I PV 8 5' ('881A

'I 1... IU 130 1/Y1% n' 4% 192 A;,% 22 4% 260 186

IID N DATA nowM 475



MAR INE S1,AAT< t' V 1, ':1 E [Uft, , t L.A Fk M NI

MAkNI AM1,' [<4, 11I 1 ~ A". 7 E funt

SAN I, 1l '' I5 b , .J [ .0 N Io:

IA, ME ItIR' ['I".t D/,',

RUN NURREk: Y9DSD9IOID0D FINT DATE Tjt I9 CSTART FIME: it: 1:40 P i) A A 2,oIN! S' /. ./END TI ME : I11:31 :50PI P [ATA Au, A fM tLe LOT, 3
ST IART DA ;TE: 9 MOO 1977 1DMY 12-9'I AI N I i 1,6 1 .L 0 I 15 I LV .I ,wFA

N.0 N.1 I o0 NoF No 04 C, . . .IA N f ~ I
V.O-T .FE.A TEMP.ST C IF TMP ST1RUC.2 DFW [<VINTl Ito< o. .. 'o : .io''., '" ~S2 '- Nt o6,2D ut GDVIa 0 1 0 1 4 8 9) 4 17 1 7 4?, 7 S ' 4 75 ' 4 9 1

Io1 No1 o12 No. -0 14 N, ,7 '0 4N 17
Rt tL WE EM A' FREQUENCY WA 1. O TALE MANID' FLAG; Z~) At l k ~ A I,.o k, 1 1,A

(P,?9 3 90 .530 :j3 . A :U'

DF1;ITAL CHANNEL RAW DATA IADERACE)I . CSCAOI'MCN T DATA. CfiTCE, A I boATITLt A". WIND.1 tE LS.',AVf(1M 1T :1,E lI

N) N.2 .EAINI,NEAR I' "Ii'. [' I:. , lit : 4'

A IR TER'. AIR T E M. SEC"TNG,, Iot, '<I'
1411 122997 1 4"I 123671 U3T I'>, .. ~.

S 911.000 41139101 [iP INC; CANON. fUk FAAN'AAf[ V INT,, N l

MANUAL0 F:ATI 'N A [COUNT 1.3
1

, P1/F 1 'I1 f/ i 2 I ''A It~ tO' 1 A, I ., ' 1' )E AI..
(MN Ca.'.' [N (I t,) N (~l. A,N, . L1 1.11 1..'. NH,~:

*VTTRV2V MI(R, ANC RO ff242 DIC-V PARAr' 1.1 IV l~ Aii 0' 'L,' I' N, III.t[.*",1 A', I " It N IN .4t 13T

AIR TEMP?2 WIND VE " 1,4 EII ,t' TIM- 1. .> - ' Sll2. 't I'..

Ill.3 IT C 9 i NO I/TA t 1

o 12LE)' AFED [CEFMT[IDDIALti' AtONETER'

ACILAI, 1t PD! TEMP I VAIR k T MF< I PUT TEM? I AP" ' RI I A . tOMI I -k ' - r I I.'T I
( Met.~ I IE , C _ 'NIL., ,- II.'I ,t- , 1)<9 ',: :', , 01: 111 :M I ,
INa 3 5 12 .471 I 1I [3.1: 6P 2' '4'' "A 4T

913 1'47 3 3U U 4FE'. 4'

o. T[NINUD BE ItE('A

F I Nt 1' 'C I 11 F""
RIJN NME4t T,79 [ 00 MARIN SltR)-0C e, 111 A"' T 1:A I' NN
1 9A ?" TIMI I 1 41 14 S ., MI'TR11MI <:to 2, DAA A'1 '[,' tl : '
STA RT DIATEI 9u [3/7 I t tO I ' , ;'LN"I':'t A', I'-, AND ,2 I A ,, o [I'pi I I I~[ It, I I

PRFL E't I'ALE::AP AT NS 1, [ D00 Al ft), OP)1:1l"', 0 AND [.AI L :0941 1, V lol I', 1 ; ,7t

Ff,: t'JARAML FTA'
.TAEf' I T Y TOWN 'Il t P[''n 'A,t 10 [I1 ['II', I I I' '''" AW 1 Hr

I 137, A I.0 I.)u 7 t, T

'/ AR 1. 1./I tFAT1
O 507 Wo s 1-,' '2/ iNt: F1 F 1,t

9 4' 1
A T 10,1 : Mt IeS ' 47k 11 : f

yI DOT 2 40 V IkOT E

/3)NI ON:11) 11 04 Ff Nt. 'T1t, [N f1 I'l I'1 TN'

10 AMIL03A I O'9t, .' 24 0,' ' l? I0

G I f A t /2 
(A o 

A. " 3

;N1,'..'. [IF, III 01 It"',([ '

IA tUE 03 'il A.'TO ;,,y , I

N: 1It 1t /1 '0 143< Eu 4,)N1I

1,12 ~ ~ ~ 1 At4'00.03

[.1 NERALI ")ttll tt'

F, 1N 

4E?

i~~~~l '02- OC -I
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AD-AIIA 210 NAVAL RESEARCH LAB WASHINGTON DC F/6 4/2
THE DATA BASE FOR T MAY 1979 MARINE SURFACE LAYER MTCROMETEOR-ETC(U)

UCLASSIFIED NRL-MR4713 ,6, IIIIIfIIIIIIf
I-EllllllllEE
-EIIIIIIIIEE
-'-Ern.....i
-iEEE....-.i
-EEEEE.E.E..



111111 1

1.25II~f'* 4 ~il1.8

MICROCOPY RI Y)LION USI I CHART



NU.4 NUMBit 1. 790t511911"I MARINE SUR FACE LAYER PRINT DATE: IT JUN 1980L
SlAT ;I11. IT I:43 PIT 881M RTIOREIGR"OI OCT DATA SAMPL ING .RATE (ALL ,CHANNEl U)! b/MIS
:AT DATE: V May 19/9 (DAY I1?9) SAN NIC:OLAS ISLAND, CAL DATA AVERAGING PERIOD: 30 Min

I T m1ATES Ai~1IT[OA)LUGICAL I ARAIIE~TEI AT I-N METERS:

AIR TI M11. WIND SPEED DEW PDlING TEAPUsTAUC. IAR.PRES. BULK1 WT lI-ME AnR-T TEMP POT-WI TEMP VI R-WT TEMP S.POT-WIT TEMP

H.e'~s Mtr-eI ICelsousI (K e rM /3 1 IL~b rI IC.1%-ua) l, len IKelvinI I(eluon) TK elgon
12.58 1069 9.02 NO DATA 1111.93 1 3.b99 - 1.341 - 1.243 -T .,T2 -_.. 4

HA II:IT ET .TEMP . VIR.TIYIP. V.POT.I1MP, APU.HUhIS. REL.IIUMID. SPI-C.HUMIT. VAP.PRES. SAP.PRES. REF.TNDES

"PotI ("clel I enI (Celsius) (Rlj/M3% IPencenI (Ils/KqE)_ IM.Iia ~Ilbr (tIbarsT IKelT.M-2/31
ITO I4t,6 T3.5817 13.6H5 A.70%E-O 00.53 7.OAIE0 1 1.470 1 4.331 No D A

I'm 1, AEALIDFNAM(C CALCUL AYIONT FITTEFD ON ARITUE ESTIMATED VAL UES AT TEN MITI-S IFIEHE El AL,T9781:

INE ' NED I-LOT PARAMETERS 141FE8R1D INEENRI-D RUI.N VERTICAL

ITAILTY 1-UY-+DOWNI SCALING PARAMETERS VEOITY CUVARIANCE MISCELLANEOUS

I.IAD..ALI N i NINAY1 11.1i NEUM FLU. EIICYOUN VE'LCI WITH LONG. VELOCITY AIRIDENSITY

a.034 Al CI -TR.E-l 3.916E-I -1.526E-01 1 .2293

I'nu0E-ITC lEAN HEIGHll HUMIDITY ELIOT SCAI ING TPEC.HUMID, WITH A"'. HUIITY AIR SPECIFIC HEAT
IMet erI C MI=( ZTOZ2)112 l8g.. /_c 119Og l '1(1' er Kg/nec m3) I1ITD. /Rg Ro. I
12 .99 4.41E-ST, -9.19c.,-05 4. 41WE-as 2.415TE T2

ZIL AT 0MM AHAH-U SCALITNG POT.TEMP. WITH POT.TEMPERATUFE WATER LAT.HEAT SAP.
-0.0a43 I"';"/tT akun .nte 

8
n./n_ IcaIlq

ZIL.09 02I NIk -3.643 f- 1.4.3sE-O 2S.9c37E OS

-00 633 SYN.HFAT FLUX RUCIHN E5 LENGTH YAP.PRES.AT WI LEVEL
IWet TS/aa7) Metet-l T(Millibar)I

AUNIH-OI1UNHOV LENGTH I.,7ll 2I .061E-04 15.664

-3.052E UP' SKY AN4D SO! A8 HFAT FLUX DRAG GUI-EAT 10 METERS ARS.HL(MID.AT WT LEVEL
IWa T tn/c/I) I.'esoln ~/
-9.79E 02 1. 3 5 - a3 a.I3E-03

TOTAL HEAT BUDGET El '10 DAREpR ED'AT WT LEVEL

-8.53E 012 I0I,3 .13

ROWER RATIO
In, u nuit.
.: 62

M RATUREMIT 06808 ANAI TSlD OE PARAMFERN LISTED IN PERCENT NI-AN ERROR AS COMPUTED EROM CONSTITUENT MEASUREMENT ACCURACIED.
TOP9 NEW ARE PROIELE ERRYOR TALLIES AND POTTOTI RIOA ARE 11010 AERODTNARMIC ERR OR VALOES . ALL VAL UES AR E APPROXIMATE AND ARE +nor-"

GRAD INICH. /L MLTSLNTLIH tATHEAI STNllEST SETY RAD, TOTAL HEAT BOWEN FRICTION UCL SPEC OCL.POT. RODUGH. DRAG
N LIJAT IGlH Al M II 111 I-LOS FLUX ELUT I-FLOSX RATIO VGLOG ITY HUMIDIT TEMP. LENGTH COLEF.

I-7Z 134. AIX 147% 118% 5% 14% 255X 40% 117% 67X 60% AI%

17L% 1/07. 46% 41% 90% 5% 6% 139% 23% 64% 121% 43% 40%

xLYINTI I ' 1821 U (I'll

k"., NU."B"! 7y"OSITIILI MARINE SURFACE LAYER PRINT DATE: IT JUN I19"1

,GiANT 101. 1 1:40 PSI NRL M1ER I;iEItfIALIGT IAA SAMPL ING RATIE ( ALL CHANNELS): 6/Man
STAR DATE: 9 My 179 (DGY 19 SANCAS I1Si AND, CAL DATA ASEAING PERIOD: 20 Mon

a I.GM rSITE, POFI- F- AND DIM)1X AFAUSTHAMIG DETIVED PARAMITR VAI III WEIlGHTED AT A "I"I"U OF THE AbOVE RESPECTIVE REASUREMENT ERRORS
WITH T~lE LITWi R I 1111 TI- 1)H1 CURRFS!ONOING MTfASOUHREPIENT U NCErT AINTY INY'ICATED IN I 1:

PLUS PARAMETERS
STAT-Il ITT 1+09 -DON SCAr ING PARAIC TEAS

I.NAD.RI(4ARD:O4 NOM14UR MOSET UM FLUX El ICIIUIN VIt UCITI

0.61 I G H2 lC -2.39E-II II6.0E-01 Mt'i''t G ' ,1 4-3171-0 16.10-o21

)nLAITkTI :th AAN IHF iGHT 2 HUMIDITYPLOT SC AlI NG6 S;PEA.uMID.
Inetnr I zII-2n0/2 K~/e .21q qEgO
17.9 1 .11 5 IS lDE-El -ObO .E-OS 0 13.11 051

1/1 AT GAMl LATH'EEAT7 FLUX SCAt INC POT.TERY.
dL5t w 01 IT ' ,l Wtt/ .2 ) (KI Ia

1. 061 02 12.UE~oI -6-6o61 (13 12I.11-621
ILa AT to METERS

-T -.01 S.2 TN.HEAI II REJOTNE'SS LENGTH

"ISN OIN l Iiv LENGTH 6,2cC IL 131001o 3-453F--04 16.00-051

:-'a.E Lc 5112 AND 5)151 $1E 1 H ErflII DRUG CXII AT IL MITLAS

WitY t .' OF2 I 01 1r 66.1 E4

111AL11 lE T Iti I1lE I I LUS

1W-itf 0 I o I .1 i

In ,.a tI)
U-AT o.11141

DIILAI), '. ~tATHEYAIC Il AY 8cRAl RIIDTYN0MT(.11DIN;iISPARANIW1(k1 SAl UPS AT (COMPLItED,,VIASTHE STANDIARD DEVIATION FROM EITHER THE

I I'LD I- PINCEIITl DfIIRE1. ANY ART "'or'- A 1F(HIfERFSLUF A A F) L VLE R

I.PAf. IIIH j/' MTT' Nt11)5 AllTIAT IIN.1 fT 019~ RAY, rTYIAI HIAt P ,4I6 N RIGTIN SCI1 SPEC SrGIPOT. ROUGH. DRAG
NI' ,I QIIl AT IA OM )1 I 11 Oxll ELI fTI x .:I I c I T Y HI I IMDTT TEMP. LENGTH COLEP

?9% T A I1% I9Q 194% 0% 2% I4I'S 15% II 121% 49% 331
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MARINE SURFACE LAYER MIGRUMEiEOROLOGICA. FOPERIMENT

NAVAL REbEARCH LALTIRATORYI
ATMOSPHERIC PHYSICS [BRANCH

MAR INE ATHOSPHE RIG RtESEARCH STATION
SAN NIGOL.AS ISLAND, CALIFOIRNIA

MICROAETEORRLJGRCAL OATA

RUN NUMBER:1 7905091130 PAINT SAIT: ; II JUN 1980

START IIME: 11;32: 0 PST DATIA SAMPLING RAIE ( AL L LHANNL.LSL: /M
E ND RIND:E 12: 2:10 PRY DATA AVERAGING PERIOD:, 35 M Fn
START DATE: 9 Ma y 1979 (SAY 12?) NOMENCi AlONE: I'LIPFR LEVEL., 2': OWER ILVEL

- ANALOG CHANNEtL RAW DATA (AVERAGE SlOG):

Ro110 N-01 N..02 No-03 No.04 N.,05 1-.06 No.07 N' SoO RotH
VOL T.REE.A TIMP.STRC.l TFMP.SYRUG.2 DE W PUINT DE W ['UI W IND SPEED! W I NDS FEB2 EAR. :ES. tA OD. WINS DIN,
6.265 0.0(1 0.001 48P9'7 4.980 5 .909 5.661 4.736 7.109 4.It7

m..10 N.11 No-12 Io' o1 o1 o1 No.17
BUL-K WO TEMP AG BREQUENGY AG 55: TART MAA FLAT 7ZEA.R NE. PFAR A SPARE Bt VI T.EE.
4.078 3.873 2.535 031 011 DI .1 .1

. DIGITAL CHANNE L RAW DATA (AVERAGE):; ESGARPMENT DATA, FIELD CALINRATIO4 AND WIND STEES, EOGANPM,(HT CSREECCI:NS.

No.'I No.?2 UIPWIND NFAR UJPWIND I AND DP IPT AL De' ICAL. W1ild CAL ['SIlL C fo
AIR TEMP.1 I AR TEMP..' HFIGHT/LENGTH PAYHiM ee (Vol, "Vlo (Vls)IIfo. otO
1411t 123399 1421 124109 D.183 II 1 -3 .0 I3li;).00 109

SYSTEM H4OUSEKEEPING PARAMETrERS TRANSLATED INTO ENGINEERING DRITS:

MANUAL FLAG ERROR GOUNT DATA BATE DS)LT.RFE.DEV VOLT.RF.REV Z'UqO REF.lED AC SIT P ILUS AC F RESLQ E U L VO) IA.: ALt PRE~o) NLY
(Rsas Fiesol (N~ ts AINo .).005V) ['(No.C(501 (No. (LO2V) (Nn. 15V1 NDo 114,o DALI (Ho:8

* OBSERVED MICRUNETEOROLOGICAL PARAMETERS (INCLUDING THE ABODE CAI.. AND ESCARPMENT GU.RECYIORS( TRANSLATED INTl ENGINEEPIINL DNIlS

AIR IFMP. I WIND SPEEDI DEW POINTI TFhP.S)N1UC.I WIND DIR. BIAR.E'RES.I .SKY RHO. ['LI:W -.P I) 1PlN "I ['ll
(Celi."us) (Meter /sen ICeL Ios IKe .oM -2/3) (Dng.YIroI OI11ob. II (WattMD I/ Loss:nn
12.340 11.37 0.a AD DATA 314.6 J31.87 - lE u3 A3.71055'

AIR TEMP.2 WIND RPEEDD DEW PRINYD TEMP.STRUC.2 TIDE T6DLFj BAR.PRES.2
'0Ce.so- (Me te-r/sen( (Celsios) (Ke~t-2U LAeter 65Ll i~tolti ,)
12.411 110. 55 91.06 NO DATA -0.3 1 l0 ll 96

0CALEDI ATED MICHGMEI))IROLEG)CAL PARAMETERS:

HEIGHT, ZI PRITYEM.I DIR.YEMPI.I D1.PII.FYEIMI. I AAS,HDMID.I REI .HL)MD. I SPEC.HUoID.I EAP,PAEE.I bSDAP.PELS.I AOLf Isrofx I

Imet5rs Iessl Ieso I (Ceso) Iq/o3) I3 (errotn 1Rq/Rq)C a :MIIa Mr I~oiIat 5.M23)
10.35 12.52( 1C.5,2 13.742 0.640>03 79.68 7.C41E(3 11.39' r 1 3l N: " D1I0

NIH,12 PUT.TPMP.2 1IR.)1tP1 V.:OT"'"-P. AND ....S. "EL 1US2 SPEGHUMIS1.? TIAPPRE1S .1.'OP FlI. ALE IsN.- X(Mee) (Cos _~los I- 1500 l-/T s~r.~t IK/
5  MoIIO I) MIIonK)g61M-9.73D C352 1364 '34 13.730C)13 '9.99 .7 RI IMIO 111.h j4 13 .1 Dk.AiMS-3

oCONTINUES B4ELOW

PRINT DAIE: 11 JUN 19AO
RUIN NUMBER: 7905091131 MARINE TUDEACO LAYER DAA SAm PLI NG R AIL I oL L II,050i. 1./_ I
START IME: 11 :32 I PT HRL MICROMEIEROIOGY DATA AVERACGING POII.. 31 MI!'
START DATE: 9 May 1979 (DAY 170) TAN 51(T) AS Il AND CAL NUMFN A AOR I UPPER LEV))L I OWEN I [i

oPROFTILE CALCULATIONS BASED ON ANOVO OB1SI VED AND Al CtATED VA' DES (BO)SINGEE 1973):

FLDH ,PARAMETEO FR;:':- ILL StUFFSl
STAB)) ITO , ,IP-DOWNI RCA) ING PARAMETEKY PARTIAL DAPIVATIVPD .IN WITH HLiLlItl

TRAD.RICHAKDOON N116BER MLDINIUR BL))O EEIGTI3N VELOCITY GENERA)L FOM D I/I i,-,NLRAIP 040 N SoD.F I
(C-o'Dtblo--UAoat~6o 1St/eD) (MetE/G.c) I)N)-N2/)t1 /?I IZio E!i- nZ2-P :I)J/
ODO AT1 GMH -2.4 ,/E-01 4.4AS2E-0I 1Z1. 22'1I INI-N21

1,01MIEIRIC MEAN ((FIGIII HO)IIY 010)0 :CAIIN, T9FC.HLIMD. N'WINU SF0 V tter 5.5 A-I NWNDEEDLI M/s- I
IMeter) GMH121012I1/2 (K5/e t_ ? M2gKg 2-I HEIGH ttos Z-HEIG4Ti 101 D,,t.Aoos

12.9 37011 -DlEO S5/D170 , 9.12-1S PFS)I
S SLOPE 0 90P -0)

'.'L AT GeM LA) HEAT FLICK
U 0 12 1Watts/t2 5IALINI POl. TEMP. N'REC.HtIMIDITI 1Kg/Au) s'SPEI..o:,MIUI~t Il

1.009~O _r) IHA Elit. IO 93)
//L AT IIo MErP TOD 36IE-IU DSH/DZ -8.92 L P':IP'I

D/L AT 71 .- 2.SRE 10 KOJCHNESS LENCTH N'POI.TLMP IXel-on NE) OI'P Ro-m

SKY ANTI SLAR HEAT FLUR 317E-04 DYRD?' 2 OR9-L GIIOYSI
2/L AT; 1bW I ta/, I I1IK '1 E lIP A -E I
0. 0 9 .1 0O0 03

BRAG COEK . ATI ESNLnIR 1100: -IMR ;'/'
mYNiN- REURHIS LFNTIH ISIAL HEAT I'1)101 I FLUX LI.. ,etbo TI.F) .1 I7' IE Lb.)) IFI Sos A, t
(Me toers) (Wa ts/ 72) I ['PAL -Li PSTNONi
1.1,810 03 -9.28E IT; CIL, SLIAE'CNODSATA

FSIl AT 21 --. T0R ['OWEN RATIO
0.T IJ0 AT I2 -1.42:1 1* lot)

P12 AlI 21 ' 1.07H 16 -0.096,
ES)2 A T 1/2 - ).D!4T0!.!

o GONE RAE CnSTANtS: R:ISCUL LAN( :100

RONM RARRAN ).RAVI ,,IR N PROFfir F ['OFl) B 0 BX) BULK
CO(NRTANT ALCERRl AT ION TOR.PRANITL TUAR. SCTHIDI SEN HEAT MCISTURE AIR DENSITI

FN 00 t) 19MI 7 NILM4BCER Ni~l.41" IRAN-F (OFtE. TRANSP COOP qn/.o .10.4 9.797? ..74 t.74 0.92F_-IA I .17E-DN0.2

o GSPRERA. HOTFl: AIR SP[ LIE 1, LILA)
Anor a cy lo"otatoon esoee~lf for eeasorromn tf Profile Slope aod/or Partial Derooato. lITnoI. IQR.TtePtotatio *oeotr. by istonof. 7.41 110 312

OH) SN?- -/- 00I-A Kg/Kg. WATER EAT HEAT DSP.

o IOTl~)TINUED O N N) RI P 55KF 478



RU "NMER; 7905091130 MARE SURFACE LAYER PRINT DATIE; I22 JUN4 293 0S.TARNTT TIRE: 11.32 , 0 PST NRL MICREIMETEITROLDOT DATA S AMPLINMG RATE ( ALL CHANNELS); N/Pan
START DATE: P May 2979 (DAY 129) SAN NICOLAS ISLAND, CAL- DATA AVERAGING PIERIOD: 30 Min

" ESTIMATED MICROMETEOROLOGICAL PARAMETERS AT TEN METERS:

AIR TEMP. WIND SPEED DES POINT TEMP:OTRUC. BAR.PRES. BULK WT TEMP AIR-ST.TEMP POT-SI TEMP VIA-ST TEMP V.POT-JT TEMP
(eeu) (Meter/serl Celujus) (Kel1 -2/3) (illmbr) (Cels&Ius (Kelvin) (Kevin) evi) (Kelvi&n)

12.402 11.65 9.04 NO DATA 11a1.87 1 3.71 -1. 36 -(1.21 -0.094 0.0(

HEIGHT POT.TEMP. VIR.TEMP. V.PUT.TENP, ARSHMID. RKL.H(JM(D. SPEC.HUMID. VAPPRES. S.VAP. PRES. REF.INDEX
(Meters) (Celsius) (Celsius) (ce lsius) (K/ ( (Percet)I (Kg/Kg) (Millu~ars) (IN Brs )KelbsMaI/
to.b 1)4 12.!,0 0 (3.63 4 1 3.7-32 0 .721K-IS3 79.96 7.09',E-03 11.4913 14.374 NO DA

" BULK AERODYNAMIC CALCULATIONS BASED ON ABOVE ESTIMATED VALUES AT TEN MLTERS (ERIEHE ET ALlYTS8):

INFERRED FLUX PARAME TERS INFERRED INFERRED MEAN VERTICAL

S TABILITY ( .UP,- DOWN) SCALING PARAMETERS VELOCITY COVARIANCE MISCELLANEOUS

f;RAD.'RILt)ARDSON NUMBER MOMENTUM FLUX FRICTION VELOCITY WITH LONG. VFLOCITT AIR DENSITY
(tStbl,-UnteIe (Nt/.2) (MeIter/' c (me ITer/.erlL (Kq/n31
-0 .0 34 AT GNH -1. 86E-Ilt 3 .887E-01 -1.511E-0a1 1,2292

1U1FUMETRIC ME AN HEIGHT HUMIDITY FLUXS SCALIJNG !,PFC.HLMID. WITH ABS. HUMIDITY AIR SPE.CIFIC HEAT
(Meter)I GMH=(IZZ)/2 (KR/sec n2) (Kg/Kg) (Me ter1 Eq/ sec .3) IIrcal./Kg Ke.l1)
22.99 4.39KE-OS -9. I95- 0 4.3PSF-05 2 .41 53K 02

Z/I AT GM LATNEFAT FLUX SCALI(HG POT.TEMP. WITH POT.TEMPERATURE WATEB LAT.HEAT YAP.
-0. 042! IN ;ts /n2 (Kelvin) (Meter Eel,/sec) ( ITc alI/K9)

1.9 I-3.53f-0 1 .3 93E-02 5D.9R3E0
//L AT LI METfkS . 9

-0I.) ((NHEAT FL JX R OUGHNESS LENGTH VAP.PR1ES.AT SI LEVEL
(W .t ts/ytIL (Meter;) (Milluba

MOUNI NOBU.(MUV LENGTH 1.73F 01 2.026E-04 15.684
Lflctrs)
-3.073E 0? Sx? AND SOLAR HEAT FLUX DRAG COFAT 10 MYTERS ASSNHUMIAT ST LEVEL

(Sat s/n2) LDinensiotle~sl (Kq/N3L
-(lI0E 03 1.3 33K-IS0 1.185E-02

TOTAL HEAT BUDGET FLI BAR.PRIES'AT ST LFEL
(Watt s/e2) (Muilibar )
-8.74E 02 1013 .127

&OMJEN RATIO

*MEASUREMENIT ERROR ANAL YIX OF PARAMEFTERS L ISTED IN PERCENT MEAN ERROR AS COMPUTED FROM CONSTITUE NT MEASUREMENT ACCURACIES.
(A;PROBU ARE PROFILE FRRLLR VA).UFS AND BUITOMRBOW ARK EULK AERODYNAMIC ERROR VALUES, ALL VALUES ARE APPROXIMATE AND ARE v-

GRAD.RICN. 2/L MUMENTUM LAT.HE AT SENHEAT SET ROD. TOTAL HEAT BOWUEN FRICTION SCL.SPEC SCL.POT. ROUGH. DRAG
MO.AT GAN AT IOM FLUX FLUX FLUX FLUX FLUX RATIO VELOCITY HUMIDITY TEMP, LENGTH COKE.

1182Z 118% 89% 1IX 94% 5% 12% 245% 44% 107% 49% 64% BP%

171% 17(2 46% 41X 99% 5% 6z 140% 23Z 64% 122% 43% 40%

. CONTINUED BELOW

RUN NUMBER; 7905091130 MARINE SURFACE LATER PR INT DATE; It JUN 1980
rTART TIME: 12:-32; I PST MR L MICROMEIK(LAOLOGT DATA CAMAPLING RATE (ALL CHANNELSL; 6/Pan
TYART DATE: 9 May 1979 (DAY 2291 SAN NICOLAS ISLAND, CAL DATA AVERAGING PERIOD: 30 Nit

* COMPOSITE PROFILE AND D-IK AERTOYNAMIC DERIVED PARAMETFR VALLUE WE.IGHTED AS A FUNCTION OF THE AEGUK RESPECTIVE MASAIUREMENT ERRORS
W ITH THE LOWER LI MIT O F THc CORRESPONDING MF.ASUREMENT UNCERTAINTY INDICATED IN I I:

FLUX PARAM1ETERS
_STANO) TF I.UP, -DOWJN) SCALING PARAMETERS

GRAD.RICHAR DSON NILAIRELR MOMENTUM FLUX FRICTION VELOCITY
L+Sel,-ntbe ;Nt/n( (Meters/eec)
-0.109 1102J AT GMH 02.7E-01 I6.E-oh 4.090K-0l 16.1K-Ill

.EOMETRIC AAN HEIGHT HUMIDITY FL.UX SCALING SPEC-HUMLO.
(Mtr mH-(12*22L2/2 (Kg/sec '2' (Kg/Kg)

12.79 4.14K-IS5 ERIE -16l -7.929K-lb ISIOE-ISI

IlL AT INN LAT.HEAT F1LUX SCALING PIT.TEMP.
-0. 02t1 t 1011 (W.1ts/nl (Kelv I

1.02C 02 IP1 nI -6.4"6E:-04 1210K-OI
l/L AT LI MET ERS
-0. 009 to1.121 XLN.HEAT FLUX ROUGHNESS LENGTH

'W"tt/"2( (Meter )MONIN-OBURNOV LENGTH 4.S52E RU ISREcOI 2.544E-04 11-i5l
-1.160E 03 SOT AND SOLAR NI-AT FLUX DIAl COF FATI 10oMfTERS

(Satts/nt2) (Met.re"
-21.08E 03 12.0E.011 J16KG., (4 .IE-c41

TOTAL HEAT MLIDGET FLUX

-9.97K (2 (3.4E+012

ROSEN RATIO
(flo unitis)
8.067 10.063

DOTIERENCE BETWEN THE PROFILE AND RULE AERODYNAMIC DERIVED PARAMETER VALUES AS COMPUTED VIA THE STANDARD DK%'IAIION4 FROM EITHER (Ni.
AB"OVE WEIGHTED COMPOBIZTE VALULE TB HEAT.URRMNT INCERTAIT VALUEP (WHICN EVER ABSOLUTE VAL-UK IS LARCEBI. ALL VALUES AR E
LIS9TED1 IN PERCENT DIFFERENCE ANb ARE -tcr- ,

GRAD RICH. 2/L MOMENTUM LATNHEAT RENNEAT SKY RO. TOTAL HEAT 9fLULN ERZCTION SCt.RPKC ICLEODT. ROUU). DRAG
MO.AT GMN AT I ON F(.OX PLUG ELUX FL UX ELLISX RATIO VELfOC ITI HtUMIDITT TEMP . LELNION IOKE.

IROS IR6Z lAX 17% 275% 0% 3% 165% a% 22% 234% ?6% in.

0 LIND OP DATA RILM 479



MARINE SLUAFACE LAYEN MICRoKETTORo) OGICAL EXPERIMENT

NAVAL AILANCH I.NDIRATOAT
ATPOSPALRIC PHYSICS BRANCH

MINE AIPOSP F RIG RESEARICH STATION
SN NI COLAS I SLAND, CAL IFORNIA

4444MII.ROKLT(IF1 UOiCAL DATA

,.Uh NULMfr s ;7: LI PRiNT DATE : 11 JUN 198'15119 I iL;I 2:u Vi DAA SAMPLIN RAWE (AI.L CHANNELS): 6/Kin
hi.. liri. 1/32 I EL)DATA AL,.AGIAC PERIOD; 30 Kin

il lT . ~ iri koVIDAY 12-) N0MFEJ~.AIOAE: I-UPPER LEVEL., 2-l.GWER ECUVEL

.-iIii iiRVi uW Q,,Ilt At', 164i,1.1

(15.1.0 Si.: I-[ o0 o04 NS K.,6 N07 NoON0 N..09
K:inI ,, I rI -IA I i1i'' it.2 i.W LiINI I W PIT WND bPED ISSED RRPRELS.2 b Y RAD). WIND DIR.

-(2L .1~ 6,66. A.N4? 4 .V4, .6 5.576 4.724 7.23tS 4.96b

1i., :. N-.13 SooN 1 ol No q -16 No.17
6.: .0L Mi A. A. Fiji.i I' u NE 6 FLAG .11RU W, t, SPARE A STERRE i, UOT REF .D

-,3'":7 .S 0.311 i.. j 0.301 O'l0 L.ob

0 1, .. NC--.111: I nAw Lo V in.'cAi.r i ESLAI,PACNT DATA, F AiL1. LIBRATIO( AND WIND SPEED ESCARPMENT CONNECTIONS:

UPW.,.IJEND NEAR SPWINO i "nD 01' ECAC IlieIA RIDCAL W IIF -AF SEC RASCEC
IC"' .1[AToi.,H/LEACII( EATHIMone: 5) (Vi Its) (Volt-) (Volt, (Coeff.) I I.nff. I

1411 l246tj 4:'l1 '. 1. lilA 138 -B.j 5 0. T53 0.3)0 IF992 I.9T52

51t.TM AHiJ..Fl:: It i.,,',' siLLS I-nSCA)I, INTO] LNtINi-FS)NG UNIlS:

il,)i'l cII AG il-iR .,.<* 'A'14 1,11i 51 AlLl DI1 Liii TTilE L[CV 1)0 ACE.. DFV At 1t0i I ELS AC PRES.PCLix ACVIILTALE NC EQUFNCY
(h.Yii, i;IiN7 Aii' Loans) Nia. 1 '.LL ilc.) v ,L Ni) 0.00/L (i TV) (No0. lIHt) (VAG) (No

3 Li 1) 0 u a 1 1 5.4 59.07

O:_kt0fc-i,,, 1100 .- 0 0 i1i6 I CR'S ( INCLUINAC THE ARITLO CAL.. ANS EST'ASPKC:NT CORRECTIONS) TRANrTCEI INTO ENGINEFAING UNITS:

N T~o' 4:5: 'iA(1L; Flilsi 14 1.1.1 ID) IR VIL I. OAR.P01.1 %ilY RAD. RUIN N T TEAP MEAN AIR TEMP

I Mii/s..I 'n1 , i (t. iA-2/3A) (D~qi-Tu) (in)lihar) i Tat/n) (Celsios) Illeloin)
iA i.: pO LA 13 .6 1 5.9 )1TE 0 3 1 3.76 080.64B

AjIl cC :J W 0i' Wi.ic2 It9 Eti~T TiHiO~iC .L1' AD LEk 8RM ES.?

ii. NuA? IU L~A -0.41 1011.9

in ,,. A I 0 'I1L C l _If 16iSA Z CIA L P1)R A MET1ER.'TS:

N iITZI IU.tC , 'i.T)M.'f V,PiIT.[EK9.1 AD2 .NII0. I REC.NiIOIID, I SI'EC.HUCID.1 VAP.PRES.1I S.VAP.PRES.I RFINDES I
:)'sis eius )cesis )Rq/e3F I P', rvot i )q/lgS (Collo1ar) Ill, linba')F (Ael.oM-2131

_)t0 14? i3.61 13 .841 84.479E--L3 7/.54 6 .9076-03 11.17S 144INODT

i ' '2 i'o 2 VIRlEF.,:?. V,.PUT . MP .2 AKS.HUMIS1.2 ALL o,0D 2 :;9oC.HL6MiD.2 VAI .ERES.2 S.YRP.ERES.2? NEP.INEJE0 2
I.uI.ri ii'-.us Cel(_ 1.(elis (Nil/nA) !Ef,,cert (Aql n) jlinac) lMiIloibao ) Kel.,K-2/31

Fc- I1-l 3.2 1. 111 0.bS-TI - 717 ATL-l 11.319 1 4.479 NO0 DAA

PAINT DATE: I) It'18
RUN I-Ltl.V 77017)5917360 MAR iNEC C))APACI I AYER DATA TAMPLIOG RATE IALL CHANNELS): N/Kin
5)40 TImnT ; : 2.20 PST HAL MICROMoTEAROI OS DATA ALERAGING PERIOS: 3V, Kin

[),IF Mna, [2/('7? IliAD I.'.i S/AN NIL AS TA AND. il)j R4OMEO)?)A ATI IRNE I -UPPER L EVE L, D'CL)WEN LEIVEL

o PR(OF ILC CF i.CL: ATIus'. E0SFf K' U, 4122;~ 0011(L) 6 AND CitE))l. ATEP LAi LCDS (IUSINCER .197j1:

EL~UX EARAACOTUo' PRGE LE SCOPES
161. 1fY IT )nl, -- DOWNi SCTI)-AAERS PRI'DRIVALILLN ION CA.WLTH HEIGHT)

L2IAD.R)CNARRS ON NUMnIF MOAFT4NUI FLUX PAICTIO4 ULTTCITY CENTCRAL PSRM:DN/DZ= GENERAI P00K: 'N'SLOPE=
ho)t0sAntoe )NY/e2) (Melrs/se) 1N-2/In l/)u ITLnlI-PSII-ILnZO-PI')/

cOIN I~b Al e6 -2.A2El-6 4,793C5 )ZIOQ/211 NI-.4 1

:.Oi1i IRIC MFIR HETOHT HUMtIIY ELi)X SCALING UPEC.P.LMD. NO-WIND SPEED IM/sevc) N'WIND SPEED (/e
l(enr G4,)iZI*ZL, 1/2 (Eq /tsec0)l/g Z-NEIG 4 (Meters Z HY1)Uitno
12.99 3.3:11-I, -6AUE-z DS5/D7 IT 1.016 PSI P I

WS SLOPEi=. ROSE-Il
111T, GMA CAT HEAT PLUG
I064I lli~'/,2) SEALING POT. TEMP. N'Y)?FC.NUNIDITY lgg)N-DPEC.NUMGDITY lKg/Aqi

Uli 8)"ra (KAeam ) 2-HEIGHT (Nieters Zi-EIGAT 101 Vern.Axo
IlL AD IL M. (fE .586E 0I DqH/01= -9.1E-06 P I.'PSI2

0.:. SDiN. HEAT F) IOX SN S;LOPE. -9.6SF 03

-
2  

o i1.b 4 01 RUGHNESL_ LENGTH -ROY.YEMP.)Aeloini N=PT .TELMP .)Aeionl

AY AS SULAN NEAT Fi.LiX T.171E-64 DPT/DZO .INE-03 PSI2Z/ At Z:' (W.,ts/02) PIK SLOPE' 2,1191F 01
0(14 1.01 1 0.3

D1A COOP. AT IC K. TEAS N=LnTE~fi .STRUC.)An.M-2/3)
i:iiiiil:jliLId A iIAl, NEAT BDI, I P LUX l1) nenooLeIs) Z-NEIGNT (M) 5cr .Ai Rn

Metr', R.,tn/e .92Y1 IlPSI.MONIo
6. '1o 02 -NA. 43,/1; CT? 6LTIMF-NO DATA

'A 111W i -t..2C iiT.N RATIO

::IAT Ci 181'))3 Li

M. o.A 1:,2IAN(I'1- MISCELLANEOUS

I i&;. I, A 'E): i I4 " ~p1 pAf))PF RU) RULEJbs Al 'l 11511 T:1 .PAO0iT TI :i SCMIDIT " TN~t (AT MOTILN AIR DENSITY
MR,' Rn N.,, ME.- .100 A1 518 TANC OlA1F I ReASFLOPE. IAg/el)

.4 9.2 1.74 0 .74 ii9Pi-03 I 37E 03 - 1.2282

o Ld ik RIOENLT: AIR SORI~lIIC HEAT
ANT 111II0I1 .18 , 1.1.I

2ATIE02

RATER LATMEkAl LAD

. EiiNIMUPfo ON AI PACE 480



MUo NUMBER: 790509120% MARINE SURFACE LAYER PRINT DATE: 11 JUN 1980
START TIME: 1;': 2,29 PI MRL MICROMEIEORI)LOGY DATA SAMPLING RATE (ALL CHANNELS): 6/MU.
START DATE: 9 May 1979 (DAY 129) SAN NICOi AS IS AND, CAL DATA AVERAGING PERIOD: 30 Min

* FS) LA]iED Slt'RIJMEITFORI)LUOICAL PARAIETERS AT TI-N METERS:

A1R TirF. WIND STEED DEW POINT TFMPSTRUC. BARPRFS. BULK WI TERP AIR-Wt TEMP POT-WE TEMP VIR-WT TEMP V.POT-WT TEMP
(Celsius) :,e ter/sr) (Celu) (Ke I..R-P/3) (Millibar) (Celsius) (Kelvin) (Relics) (Kelvi) (Ren)

12.508 11.% 8 .Be NO DATA 1011.69 13.762 -1 2 -1.156 -0,047 0.056

1,H0:i POTTIFMP. V(R,IEMP. V.POTTFNP. ABS.HUMID. RELRHUMID. SPFC HUMID. VAP.PRES. S.RAP.PRE. REF.RDEX
(Meters) (CelIus) (Celsius) (Celsius) IXg/3) (Percent) (Kq/ q) (Millubars) (MIllibarsI (Ke 1. xM-2/3)
Ia.00 12.6a6 13.720 13.810 9,573E-03 78,10 6.970E-03 11.302 14.472 NO DATA

BUIX) AERODYNAMIC CALCULATIONS BASED 0.4 ARB0V" ESTIMATED VALUES AT TEN METERS (FRIEHF ET AL,1975):

INFERRED FLUX PARAMETERS INFFRRLD INFERRED REAR VERTICAL
STABILITY (I=UP,- DOWN) SCALING PARAMETERS VELOCITY COVARIANCE MISCELLANEOUS

GRAD.RICHARDRON NUMB1R MOiENIUM FLUX FRICTION VELOCITY WITH LONG. VELOCITY AIR DENSITY
-oabe,-'Uuusnble) (NT/sb (Meter 2/se2) (K5/e)

-u. 029 AT CMH -2.141-01 4.075E-0I -1.661E-01 1.2286

),FOMETR)L[ OFAN HFIGT HUMIDLITY FLUX SCALING TPEC.HUMID. WITH ABS. HUMIDITY AIR SPECIFIC HEAT
(Meter) COH-(Zu*L) (Kg/sec 21 (Kg/KIT) (Meter Kg/sec e ) (ITcal/Eg Re.)
12.99 4 .12E-05 -9. 628E--I5 4.820E-05 2.4151E U2

ZIL AT G0h LAIHEAT FLUX SCALING PIT, TEMP, WITH POT .TEMPERATURE WATER LATHEAT VAP,
-0. 36 (Watt/M2) (elbun) (itre Kel,/sec) IT/cal/KI

,MS19 02 -3.3761-52 1376E-02 5,9024E 0
Z/L )I" 10 METFR3-3367013.02

-0. 028 . I N.HEAT FIUX ROUUHNESS LENYTH VAP.PRES.AT WT LEVEL
(WattS/M2) (Meter-;) (Millibar I

ONT1 -OBUKHU LENGTH 1I1E 0 12-RPE-04 15.726
(Me ter;:
. .. 56E Gl SKY ANO SOIAR HFAT FLUX DRAG COFF.AT 10 METERS ABS.HUMID.AT WI LEVEL

IW. t S/%12 ) IDinens (nles LKg/ 3)
-1.01c T3 1.359E-I Io.ISSE-02

TOTAL HEAT NUDGET FI I) BAR.PRES.AT WT LEVEL
(Watts/n?) (Mullibar)

-6.73E 02 1112.89

B1WEN RATIO
(n unit,)

0 .143

* SEATURERHNT EwROR ANA( TSIS OF PARAMETERS LISTED IN PERCENT MEAN ERROR AS COMPUTED FROM CONSTITUENT MiASUREMENT ACCURACIES,
TO(P ROW ARE PROFILE FRRILIR VALIIS AND EOITOR ROW ARE O)JUK AFRODYNAMIC ERROR VALUES. ALL VALVES ARE APPROXIMATE AND ARE 'or-":

GRAD.RICH. Z/L M(I:TU LAT.HEAT SLN.HEAT SKY RAD. TOTAL HEAT BOWEN FRICTION SCL.SPEC SCL.POT. ROUGH. DRAG
HO.A GH AT hM FLUX F UX FLUX FLUX FLUX RATIO VEOCITY HUMIDITY IEMP. LENGTH COEF.

92% 1L55 50% 146% 68% 5% 12% 214% 41% 105% 277 61% 82%

(7. 17)% 46X 40% 101% 5% 6% D7. 23% 63% 124% 43% 40%

CONTINUE B-.LOW

sNIN NUMEA 79I509I200 MARINE SUAFACE LAYER PRIAT DATE: 11 JUN 19U0
START TIHE: I: 2:-0 PY NRL RICRGMTEIILROLOGY DATA TAMPI lNG RATE (ALL CHANNELS): 6/Mis
START DATE: 9 May 1975 (DRY 129) SAN NICOLAS ISLAND, CAL DATA AVERAGING PERIOD: 30 Min

C* O LSITTC PR'F I IE AND I)1 K AP RSIDNNAMI E D-RILD PARAM TIR RALUE WFIGHTEO AS A ULICTIGN OF THE AROVE RESPECTIVE MEASUREMENT ERRORS
WITH TILE LOWER LIMIf 0 THF CORRESPONLING MIASUREMFNI UNCERTAINTY INDICATED IN 1 1:

FLUX PARARETFRS
bTA:li ITI ILUP,- DOWN) SCAtION PARAMLTERS

-sAL AL.RHAAH&U sLAP AWO MUNTU FLLX FL IT(ON VELOCITY

-(.(il (0,01/ AT GTE) -2,3;/-SI16.F-O2) 4.31W-0l L6.IE-O2J

l:t FTRIC i'lEAN HEIGHT HULRlTTY I IX 2::ANG SPLC.HUMLO.
:Huter) L.:--(Ol*?)I/2 (Kq/sec 2) (qKg/Q)
12.9 1) 4.4,- 05 IH.F 061 .114E-05 )3. a-.L51

ZIL AT T.MH LAT.HF T FLUX SCAt IN POT.TEMP.
tI) TsR,) .Wst1/u) (Kelyis)

1.110 02 ),D 1 IT,",15E up (2.f-02J
1/L Al 10 MEETR
-GilL (0.).o I SEN.HlAT FLUX RLIJ.HNI S& ENGTH

)Wott-./M2) et-)
MOJR-OBISIiOV LENGTH -'3 LO (A,0101 3.1241-14 as-VE-I51
(Mete -.')
-I .675E (4 5.) AS,. R' AR HFAT FLUX D At, COF AT 11: MlATRI

(Wit ,') )iipt+e,,.c,

((.0 03 )lT.0L 1( .40t-II,4 (4YE-C4]

TLIAL PIFAT BERGET FLUX

E. / 02 13.0t 311

I'0WEN RATIO
sn:, 'sit'

*LL 6CR! .) IP-.W- s 1T"It POk(F Llt ANI) MU. K AFRODYNAMIEl RERIVE PARAME TE VAI U-S A)' C0M1TLID VIA THE. STANDARD DEVIATION FROM EITHER THE
)A. ) I,) I(MP'I I TAIl If IV ,FAIIRI MINI IFIRTAINTY VAI I- (W(4H IVFR A'l.LUIF VAUR 1 LARGFR) . ALL VA LitS ARE

L ILD (N PFiFtTI DIFt RI NLf ANA AR '"in ":

(,RAI. PlIE. /h MlritNILlti L1.HtAE SINHLAT SIT RAE. IOTA) HEAT DOWER -RICTION TE.L.SYEC SCLPOT. ROUGH, DRAG
1:1.4 I) T IR I IUX I x F IX FLUX RATIO VFl.OCIIY HIFMIDIIY ITEhP. LENGTH LOLF.

112% 147% (70 19% 557% ox 4% 2L2l 9% 26% 177% 29% 19%

-TElD OF DATA .- 111 481



MARINE DOIRFACE LAYER MIRIOIT.9IODOiOGICAO. EEPLENr

NAVAL RFfLfARLH 0.AIRAOIDAY
A TMiSPHERIC PYISBAC

MARINE ATADSFHRRO kOrFAR I H514(I0IO
SAN NTICO..AS IS!LAND, CAl IFOANI.

ftf f 4CR:TNI UR(lLOCElC DAOTA A. -f

RUN NURBER: 79050971230 PRINT1 DA(0 it OLIN 0940
START TIME, 12:32L:.40I PSi 0OAIA ';AMFI.IN. RATE (AL L 0,1NNI.I 50 1/Mo,

E ND T IME: 1 3: 2:51 PST IPoTA AVLftAGIAC; PERIOD: 01 M3
START, DATE: 9 .y 1979 (DAY 12?) rL00N:0 AlONRE: I -UPPER 0.EV60 :7'L0.Wik 0l )ft

fANALOG CHANNfL RAW DATA (AVERAGE VDGO:

N-.00 No-01 N0L62 N.03 N-604 N-o05 No.0o. o0/ -- 0u NoI.
VGLT.RE.E.A TEA4P.DTNUC,I TEAlP4;TAUC.2 DEN '001 N 1*W P01N12 W In NO.T FDI1 W IN) D LEhfD2 BA0R b R.' 4, 0 oh o i 0
6.205 .001 0.01:1 4,853 4,967 6. 02/ b. 031 4., /.7 4S0.

N.,I No.0 'It 140I1 No. 1.1 141.14 oT N,., .18o No.0'/

IF10STLN AC E REQUENCY At: 000I TAGE MANUAl FoL l; oD80 PR A S.ow I. VJ.RL V0
41.13 .. 374 2.5313 0 ,0 31 0 . 001 1 .30 11 0 . v01

. DIGITAL CHANNEL RAW DATA OAVvRAGFO: ESC(.ARPhoNT DA-VA, FIELD CA: ISRATORA 4LONY SPEED ESCAEPRicfil( 0UT0.c(TIUV.

No.1 No, r! I(PI40It) NEAR 0UPWIND I AND TOPO)t G80 lo"FCAL 601.06AL 6706:. .. 0
ATO TEME.I ATR TLMP.? HE-IGNI/LERGI PATH4 MKtrs (Volts:1 (Volt4) (oTs:0 toL .
1411 1;!4969 142 1 125402 0.05 ( 43 it.3: jO 0.323 399

* SYSTEM ROUL10081PING PARAMETERS [RANT: ATE!) 1000 [AVN[NL fC TN. 0900:

MNULAL FLAG ERROR Gfl bN DATABAilE 'A. 1i .0 R; F. 0 .' 0 RFT .DEV I080 RAE .00,V oC,,30:: 0 ElLb AC oFRFQJ. k0X SCiOTAO. P1 0 l~k. ICYS
(No.Nc a,)( looa o) IN..oao A(No.,:00 1mb :050(o,V) INc :50: (ho. 0H7) olAF :01

0 18 (RIt0 3 10F-.4 94

-t OBSERVED MICRD4ETE.O0OLOGCIGT. PARAMETERS 0t111,1SINS 146 ABOVE CAI AN:) ELPRl C:OECTIOSS( TRA'.sLAII, IONTO- O'.. E N 0401

AIR flOP.1 WINTD SPEEST 1,05 P010(1 IF4.
4
0(. WINO). 004. IBAR .PROV l, I 46 tsluRfpt t~t WT IFMtOis r. AlA TOMe

(CR151060 (Meter/seoT OC*I..o( 81 tu23 (De.re O~lAr 000/ 72ti oos'E .7"t

1 2.'497 1 2.17 IT , N AS A 748340 00.77 -9.03 -E 13 772 6.7

ATO TEMP.2 WORD 008602 DEW P UIT2 Tt P TruC.7' TIE) WrALE I AAP.PIES.2
u~e .) (MetIer/-;"r )0 C iL~s -,I ( O,: -.01/3): t 00ste I5. (:olloD.r

12.540 .1.23 H.9 0:DTA -0.41 1010

fCALO.L00 ATFP 0 ACOGAETE 000LGTLAL P'46408TEAS;:

ALIGHT. 21 POT.TEMP.1 vfm.l v.1)I.TF MP.O .O.E l. AE I.SorIIDI RCL.NHUATD.OI SPEC.H50SID.lI VAT.ekf0SI S.VAP.P81;.0I REO-.INio, I
(Metooso (Celsius) -FR

5
.s I El.,s (Eq/ 3) (P- _-,t) (K.0 /030 Sollbar) 09: '[lir: K~e 1.,M-,

1. 35 1 2.61,7 1'3.7.1 3 0 '; ' .59s5F-li. 74.43 7.LG2E-03 11.33 L :4. 4 N0 r A I

REXONT,1% 02 P1H.TTEOIP.? I VIR.IFMP.2' V.P:I(T.TERMP.2? AES.0MRTD .O2 RL.HOOSTO2 SPFC 1obOSID.O V0.PR).S, 5,.V00.rAS.z OCFI.LI(0o

(Meiers (ce1.S)os (Ceh,
0
- 'Celoos OKq/e3 (PercP:,tO 0 qO IIIbr ~ Oozr t1e.0 , t

93 1263 0 1 3.767 13.11057 H,679F- 0 3 30.90 7.0651E-03 11.4.3 14.-3 A sDT

fCONTINUED bELO0W

PRINT D,,~ :30l~

RN NUREFO : 7905(0V1230 MARINE SURFACE lAYER DAA P SEPLIT RATlEN(Alf9L (ANNEI S1: 0,/Mill
S TAR T TIME: 12:32:40 PSI 001 RICRDMETEITADLOGT, DATA AVERAC11NC PEIRIOD:1 3C Moo
START DA TE: 9 May 1979 (DAT 0290 SAN RICGGOlAD ISO AND, CAL ASAERC AlT "RE': (-LOPPER 0 EV2/LI, 3'L:01WLR I [787

fPEOEILE CAI CU) ATIGNS RASID ON ABOVE OBATAVE D AND CAILCULARTED VAT TIES (BLISDNGR ,1973):

PFLUX PARAMETEAS P 000ILIE St 1:065
STOAT) ITY 4-o0J,--D0WN) SCALING PARAMETERS PARTIAL DCRI0ATIILS Io=IRCII.WITH 4116:010

.... D..LCAPDTTIN N:OABGR mOTSONOJ FLUXD F'RICTIONI VIELOCITY GENERAL EORM:DN/DZ= GENERA) FORM: 'NSLIRE..
1iSa~-ltsaoe (14t/.2) (Aiers t IORI-N2)/TtO ZI/ZD). IOL ZI250000(n22-FSit)L/
01 0, At CNN -2.97E-01 4 .914E-0I ( z1. 2201123 101-021

O.EO rLTRIC tEFAR HETIGRT HUMIDOITY FLUX SI:AI.TN(; !PEC.H005. NtWIND SPEED (N/scsI NmWIND (08 / :9/s'
0.r)G4H-IZI*Z?lT/? I~/e C2HOgOO M I (MetersO Z=HEIGHP I00) Ve -I'A.-

12. 932-0 -1.446F-.9 DRS/D 1 Z= -I PSoPWS SLOPE= 8.140-01
0/1L AT GNN LOT HEAT ELUX
a1.02 3 (Wu . /.2) SCAO.ING)POT. TEMP. N-SPE.HoJMIDITT (89/040 NiSPC.0M1111ILTY (Rg/c5:

R.T/ II (ReloonO ZRI T 0'etort. Z-NETGNT (M) .'o'tA",s
I/i AT IT NOTEOS ,150-112 IS /52.. -0.,921-06 P51=01H?
9.118 Sf04801A P000 CR S SLGPE -9.9<0. 003

W/L At 21 -1 .93SE61 ROUGHNESS LENGTH N POT.TEMP.(Kel-o) N=PO.TsMP.Owrlooo
J. 1 (Meters 2-HE IGHT (Mtll ZoFEDGEIT (M) Vert..Ooo

SKY AND SOLAR HEAT FLUX 4.539E-04 DP/DZ2 5.17E-03 PSI PSI
7/L- AT Z2 )Wtt/NI I SoOE= 1.T1E D
0. 016 -9.8038 12

DRAG COOE. AT to N: TEAS N-LtTEMP.STRUC. oKiM 2/3)
AIONIN-01TELO0 LENGTH IITA. NEAT BUIDGET FLUX (D-~stlp, 1=HFI.I N)ToM..i
(Meter-) )Nts1c2) .95- PDTrNL

_,6T0E 02 -OI 3CT? SL~l:VOND DATA

P161 AT 71- -G.153736 ROWER RATI0
Pll A1 72- -39. 077070 (to onhto
PS 12 AT 71- -0.267752 -10. 237
PS612 AT 72- -0,104159

NGENERAL CONSDTANTS. IISCLtAN O 0

VON RARAN GRAV1TATIITR PROFILE PROFIL.E ORO ULK 1.K
COSAT CEERA 84100 TUITPRANDTO TUAA, ISIHIT SIN HEAT MOI STURE AIR DENSITY

(No ouis) OR/se-2 NURRER tIOMBOR TRANOff,EOj P I IRANSF.COET . %)/c
0.4 9.795 9 0.7 4 a,7 4 1.92E03 I,32E-03 1.21

*GENERAL NOTFOI: AIR SEIFIC HEAT
Accrc ~I.IN*t*e o c~oreeI of Profile Slope .od/or ParTIAl Drovmatil. OItcal/Eg 00.0

Conotaoc. neuied bp i-tlc o, .45E D

TITSm2 ./- er-3 80/8. ROPTER LATHErAT VAP.
(l1cal lkgO

5.91 585

*CONTINUED ON RioT PAGE 482



RUN NUMBER: ?OI2AS MARINE SURFACE LAYFR PRINT DATE: 11 JUN IYO

START TINE: 12:32:40 PSI NRL MICROMEIEONOLOGY DATA SAMPLING RATE (ALL (3HANNLLS): 6/Man

START DATE: 9 May 1979 (DAY 129) SAN NICOLAS ISLAND, CAL DATA AVERAGING PERIOD: VT MiLL

a ESTIMATED MICROhETEUROLOGICAL PARAEYER AT TIN METERS:

AIM TEMP. WIND SPEED DEW POINT TFMP.STRC. EAPRES. BULK WT TEMP AIR-WI TilP POT-WI TEMP VIR-WI TEMP V.POT-WI TEMP

(Ce unI (v, Itr/se.) r (Coesas) KeI..M-2/3) IMili (C 1eliuI (Kelvin-) (Keian) (KelarL0 (Kll)

12.535 11.34 8.97 NO DATA .10.72 13.772 -1.217 -I.1T9 -DIII 0.087

HEIGHT POT.IFMP. VIR.TMP. V.PUT.TFP, AFS.HUMIT. RELNHUMID, SPEC.HUMID. VAP.PRES. S.VAP.PRES, REPSADEX

OMDtSC.I (Celus) (Celsius) (Celsaus) (Kq/3) Pernen)t (Kg/qI) (M Ilibarn) (MilliDers) (Ke2.M-2/23
11.00 12,233 13.761 13.859 .ANTE-0 78.84 7.057E-03 11.430 14.498 NT DATA

* PlK AERODYNAMDC CALCULATIONS BASFD ON AROVE ESTIMATFD VUIES AT TEN METERS (FRIEHE Er AL,1978):

INPRReD FLUX PARAMEIFRS INFERRFD INFERRED MEAN VERTICAL
STABILITY I+UP,-DOWN) SCALING PRARMEIERS VELOCITY COVARIANCE MISCELLANEOUS

GRAD.RICHARDSON NIMBER MOMENTUM FLUX FRICTION VFLOCITY WITH LONG. VELOCITY AIR DENSITY

(.-S'.ble,--UnsabI. (Nt/NS) (Meter./ec) (Meter2/sec2) (KE/n)

-TO2 AT DMH -2,IAE-II 4.21SF-01 -1.773E-01 1.2284

;.OMETRIC MEAN HEIGHT HUMIDITY FlUX SCALING !SPEC,HUMD. WITH AS. HUMIDITY AIR SPtCIFIC HEAlT
(Meter) CGmf=ln .Z|ZI/2 (Ag/sec 2, (Hg/Kg) (Meter Kqlsec LU3) IlIcalA.q Tel.)
12.99 .81E-I5 -9.304E-05 4.812E-IS 2.4152E 02

Z/L AT GMH LAT.HEAT FLUX SCALING POT.TE9P. WITH POT.TEAPERATURE WATER LAIHEAT VA
-0.033 (WeTvtl2) (Kelnan) (Meter KeD./sec) (ITce./RKg

I.19E 02 -3.297F-02 1.3AOE-D2 5.90-2E U5
Z/L AT Io METERS
-0.026 GEN.HEAT FLUX ROUGHNESS LENGTH VAP.PRES.AT WT LEVEL

(WaIs/N2) OMet. ), (MI bar I
MONIN-OBUKHOV LENGTH I.72E oI 2.675F-04 15.736
(Meters)
-3.920E 57 SKY AND SOLAR HEAT FLUX DRAG COE".AT 10 METERS ABS.HUMID.AT WT LEVLL

(WaIt/MT;) (Dlennsinless) (Kg/m3)
-Y.R3F 02 1.378E-03 1.ISRE-02

TOTAL HEAT BUDGET FLIX DAR.PREDAT WT LEVEL

(Watt n/ 2) (Millibar I
-8.4SE 0Y 1112.92

BOWEN RATIO

0. 145

MIASUREMFNI ERROR ANAIYSIS OF PARAMETERS LISTED IN PFRCENT MEAN ERROR AS COMPUTED FROM CONSTITUENT MEASUREMENT ACCURACIES.TOP ROW ARE PROFILE ERROR VALUES AND BOTTOM ROW ARE SULK AERODYNAMIC ERROR VALUES. ALL VALUES ARE APPROXIMATE AND ARE "+nr-

GRAD.RICH. Z/L MOMENTUM LAT.HEAT SENHEAT SKY RAD. TOTAL HEAT SUWEN FRICTION SOL.SPEC SCL.POI. ROUGH. DRAG
NoAT GMH AT ION FLUX F1.1IX FLUX FLUX FLUX RATIO VELOCITY HUMIDITY TEMP. LENGIH COEF.

87X 1011% aI 146% 631 5% 12% 209% 41)% 106% 230 607. six

174% 174% 46% 4D% 1V% 5. 6% 142% 23% 6.12 115% 43% 40%

CONTINUED BELOW

RUN NUMBER: 795091230 MARINE SURFACE LAYER PRINT DATE: 11 3UN 1980
START TIME: 12:32:40 PST NRL MIRUV"ETEONOLOCY DATA TAPLING RAE tALL CHANNELS): 6/Man
START DATE: 9 May 1979 (DAY I29) SAN NICOLAS CSL.ALO, CAL DATA AVERAGING PERIOD; 31 Man

COMPOSTC PR 'TIE AND P( K AEROOYNAIC FRIVFD PARAMETER VAItTE WFIGIFO AS A FUECTION OF TILE AEYLVE RFSPLCTIVE DAFULIREMENT ERORS
WITH THE LOWER LIMIT OF THE CORRFSPONDIN- MFASUJEMENI UNCERTAITT INDICATED IN I 1:

FLUX PARAMETERS
TA):Il ITT (L+UP,-=DOWNI SCALING PIRAF TERS

GRAD*RICHARDSON NUBLR MOHTfMEU FLUX FRICTION O-LOCITY
L+>2aIR-lntbe LNI/MXI (Mers/Te)
0.202 10..1 AT GMA" -2.46F-SI [E.S-O21 4.466E-01 I6.GE-D2I

GEONETII MEAN HEIGHT )IIITY PLUX ZAIINSpEC.,GPII.

(Meter) GMH.LZI*2)I/ M/nec s ? (Kq/WI
1,9 4. 4R. 05 18. I-1 -7.RT.E -T5 13.01 05I

Z/L AT GMH I AT.HEAT FLUX SCA INC POT.TEMP.
1'a13 to.0; 1Wa t/m2) (KelvI_')

IlIE 02 [2,lOF+n 2.15TE-0? [a.SE-2T
71L AT I METERS

.00 vE?,I SFNHFAT FLUX ROUCANtSS LENGTH

MONIN-OBUKHOV LENI;TH - I2YE 00 13,SEnOT, 3,451E-54 (6SF-OSI
(Meter)
5.,ISOE 03 SKY AND SOLAR HF Ta UX DRAG COF.AT 1)L MR TEAS

(Watls;/t2L (Metern)

-9, l a.' 11.0f.611 I.549E 0. [4,01 -141

TOTAL HEAT DIDGSET FLUX
(Wit t /n)
- .7F 02 l3lL f01l

BOWEN RATIO

[00| 0.681

D DIFFERENCE BE WEEN THf PROFIIF AND DOI A A RODYNAMIC DFRIVED PARAMI EAt VA J S AS TITO;T TF P VIA ISV STANIARE DLf'IA I N TO , m I " A To:'

ADOVE WE IGHIF D ClPTSI IF VAI U [I PFASPIRF MI NT UNCFRTAINTY VAL'LE (WHI:H VFR AbSlLUTI VAI L( I PRI;F I Alt LVAIItS ARE
LISTED IN PREFND DItFRENC AND ARF "tar-":

GRAD RICH. Z/L MIIMENOUM I AT.HOAT VNHEAT SKY RAP. TOTAl XNAT ROWEN FRILlTION :1. TYI C SC .POI RIII .H DAt-
NO.AT GMH AT 10M FL 11 F f FLUX FIUX FIUS RATI VF EL ITY -iMIDITY TEP. LINGO) ILV .

112% 112% 17% 20% 3Sx (% 4% 243% a% 2n% 18;/S -7S (I

E ENM OF DATA ROIM 483



MARINE SURFACE LAYER NICkDMETEOROLOGICAL EXPERIMENT

NAVAL RE0IFARCK I A100RAIIIRY
ATME(DPHENIC PHYS ICS BRANCH)

MAWlAF A IMDSPHi-R0C REECHI STATION
SAN NICOLA!; ID! ANID, CAI IFORNIA

* ..jrRUhETkOWOLOGICAL DATA . 0. .0

Ru Um NU865: 79115091386 PRINT DATE: I1 JUN 1980
1ATART I IRE. IA 3 0P) DATA V;AMP) I NS RATE (ALL FHiANNELS): 6/Air
(NWD M: 3:3:1 PI D ATA MYSEAGIN. PERIOD : 30 Moo"
TART L'ATE: 9 M., 02'); (DAY 12)1) ND)MPNTLATURE: I.(JPPFR LEVEL_, 2=LWER I IVEL

i-,k:00 6 C390)- 1 RmW DATA (AVE RAGE UDGI

N.0 No.0 I No.02 N.3 N-.14 W7.0 No16 N.0 No .013 No 09

Tim, IIIEA Ir..(O. oPtRUC.2 DEW POINT! DEW POIT WIND S;PIELD! WIND S;PFD2 BR.PRIO.2 SRY RAD. WIND Dli
oPU5 0.11 CL 4,.9 11 4.99 6.6 626 4.22 6 .86 a.047

"u 1 No.!: Nv.3 Tl ,1 4 :4.S No.6 No!.
7

',kWI. i; E ' IT Itn 1 0C 'itNIo AC VI!; TACO NANLIAI F!LAG !RD RYE OPARE A SCIAN!' N 0I.R!.
I.1I0,, 2:, 12.31 031 a TT t)1 0.b 0 u.00!I &.29b

0-171 DA H) P5,5/- RAW 11476 (AVFRATP( : E51'ARPNr DATA, FIELD CA: IRoOATI,4 AN',1 D I'LL!) ESCARPMENT LORRECTON09:

:00 I N- .
2  

UPWIND 5100 UFW IND L ANT) LPIfTTA! bI.E COOL WI IF CAI. W _lE! 01506C
A: 1, lEn) . I AIR T1,nT .2 Hr 0640/LNLYN PAITH(MetIe: A V 0~ It.) (Volt) I t.oo 1 (Le! G. Lo~
141 !t2. I oP I .533" 13 1-45 -'104 -,T 0.15 0a.3 99.00

o i:,TEM NIjJ13f( :19ING P6:4A, (100: TIioLAE U NT NEI&NFLR(; UNIT1$

,P-rUAL F I A:; I 10INA i.l1:5 DATA I,020. VILT f.050.010 VIII T .RPF .0+1 1R 'RI! D V AL Vill 0 E LOX AL FOLD .1LOIX SC VO-LTA- I 7 COREQ) ONLY
N n.).

1 
C.:Oafo (No scan. SIN!.) .OLSV( INo..1.01:50) IN..0-0 V).10 (No. (IHn) TV AC. (Ho

0I 179 0 0 00 0l 113,4 59'S9
Ob: 0I2:VLD A)COII:TiEO4EOLOG0CA P5854).JEW (L I(NCL 00186 THP ADDUE CA)I AND ESCARPMFNT C00NECTI0NS,) TRANSLATED INTO ENINLER1s NS 0011

ATWIN TMp. I ,.D ,PEIDI u"V rUI N! TI-1)P .STR((C. I 0(90 005. ESRAIS .1 S T I 0 I',I Y A TIBIIW TEMP AN SIN TEMP
(Coos I M082 1 -C~~s (EloM23 (D Trl v ~ l~r (Wat/2 (Cel'ios) (lo)
(2201! 12.42 9.v2 '40 DATA 016. 6 1 D0.)6" -9.51E (12 1.01 4 265.61:11

6(6 IT 'EM,/ 2 WIND StE .1D1 Pi015t4(2I II i 0:.578.2 TC TIDE TAbLE1 1 SA R. P R!S. 2
(Llos ,eersc T Teis, I, IIn-oM-2"31 (MtIer AOML) I I Inb.rI

12.539 it1.00 9.14 NO DATA -0.51 1011.7t5

0CALEOLI SlED MICR1:AEDEI)'R0LDG ICAL PARNAMETERS:

AEIONI,1 01% , 00 . I.1VIR.TOM?,.! V.P)I1.TLAP. I ANS.RLPT, I RE HMD.!I SPEC.HO1TD1 VAP.PNES.1, O.VAP.PRES.1 FT EINDL I
Loenro II s:,! eso(CCoos (Rq/m31 Tlrco' 1I/9 ~ !iar ITIOa (Ne I023

U.I I a- E .V9. 41.4 .49 NDA3 12.6T91 13.741 13.921 .69E3 7.2 7.L-S!E-03 11.571.5 NODTA

(I T, 02 PO.E R.'I.Tr V.PUITiY. AAS.I-, i(. 2 R)LE. hum I(D. 2 TPEC.-!.IID.2 VAP. PREO.? ; OS.VAP. -000,: 9EE.IAIIFo
l'es ~ osoo Ci-u (CEolsoos! ( 41M/3IT (Pe.ce-rI I (q/Kq( Mizllibar) MiOIb oelarI IO -213)

9.1 7.'.1 377 1.09 .72-03 2.6 7.141E-03 1 1.566 14. 5) 60N DATA

C (ONINUED(: ALW

PRINT 0410: 1I 10 UN00H
81:4 Nilmbff?: 7905091300 MARIONE SURSFACE. LATER DATA EP. MP'.ING NATEL I-) F::AN ELSC: 6/Moo
016R0 OIf. 13: 3s: 5 a NRL MECRDALEFO ROLDOY DATA AVERACIG PERIOD:3Mn
3(587 DATE' : 7 may 1979 (DAY 129! VAN 8160!0 AS I(SiI AND, CAL 8081460 STO'jRE1:' P PER (TIL .M-A OWEN I LTO.

oPAUFILE I:ALC(ILADIOD BASE[L, ON AT:OUE 0800/4060 AND CAL.CULATED VA! 0IE0 (TrUINER ,1973)

PLUXS PARAMETTO9 INRU) I) IF SL 10EVS

1411 ITO (-=UP,-DDWNI SCALOING PARAMETERS PARTIAL DEAIVATIVIS (o=1860.WITH1 F I160111

(:NAD.RICAARDSON N1)4424 N.TIlNTUM ELUX PF1R1ICTI 60 ONOVLCAY GNRS) P009:DN/D2' 600046) F~OM. N 0- 1,-

0.01 AT 604 -3.52E-0 5 .356r-01 (2)1121 18102

lI.-II,* IIRIC, MI-AN 8i11,41 HOAMIDITY PLOD rCAtI 085;PEC.TIOAD. N-WIND NPEID I)</-c I 9- WIND XFTD :4/so' I

(Metr) I;MM-1 211/ (RQ9/sec 2r) (84/1( KgUNZEIGHT (Metes 2-MEIGHJ (NI VC-t.A-r
912)0 3,3- IT -5.3701E-05 DWS/D7h 1. I I P1PSII 74t0H 'L AT DMA LAT HEAT ELlIIS7

026 IWatts/n2( SCALING POT TEMP. 1ThSrC.N((MIDITT (04/041 N-ST1F6.NIJNDIT0 P/q
B. 7- 01 (Kelvin! -HPIDHT litetero! =.FT MI Snrtl _.Aoi

2/L AT It NOTERS 4IlE-02 054/DC' -a.926-ON POIP
lOS 1-NHA P( HN !-01P' I Olt 04

a~~~~~~~ ~~~~ W UT?. 2)ees -EOI(ees) ?SE6, M otS

18 AolJ) SOLAN NEAT FLUX 0 4DF -o04 007/02= 6,090-a3 PSI-PSIP
/ /L AT 12' (W a Itt/ P0iIK , /OPT 1 300l 01

DOAG. 6080. AT 10 MFTENTS N LnTtI581 o O

MUININ-UNI:RIT,'J LI NIT!!1 TOTAL HEAT RUD~oT FLUXD (1) lpoolo, 1-9811.,01 TM) Vi'k t SI.

PSII AT 11- -fT. .176017 811110i IA, ID

P1.12 AT ti- -0.221147 -0.316
PSI?, AT v7 9.1 1 !.,7

o1 OIIRAL COT10151:MI,E:IAT U

SrIN 1RMAN1 'Il Al T" 100 810 PROP I F U1 11 L80C
LON TART IATIRITT0 fTOW. PRANDTI TUN.VCIDIT SEN HEAT MOIISTURE AIR 00I1E

, 1 I.rt) / - , 1 tEF0 R T1IMLNER RAAN),F.ET90 . TRANNF.6000 Eq

.4 .79', i 74 0.74 0.,911E-03 1 3 01: 1.72

G,6 NERAL NO(10 010 O'PT r III A11
A ..... yl I I alrtcedT,-oooee:, of Profile Slope aelon Part,11cr Ittn I diL I N r

C N 40 12 .01.0/0.WAE 1T160' 0

* 69 IIU(IUN 0080f PAlOf 484



R'IN NdMbCA 790'*59(31 MARINE SURFACE LAYER PRINT DATE: 11 JUN 1980
,TMtI TIME: 1,): 3: U P.! NR M(CROMETEORULOGY DATA SAMPLING RATE IALL L)ANNILS) 6/Mmn
,ART DATE; Y M. 1979 (DAY 129) SAN NICOLAS ISLAND, CAL. DATA AVERAGINC PERIOD: 30 MIr,

5.1 (YAli) ,R1)I'UUIILI)CIE/A PAROuYETERS AT IEN METERS:

AIR TIM?. WiNS SPEED DEW POINT TEMP STRUC, RAPRE.PS, BULK WT TEMP AIR-W TEMP POT-WT TEMP VIR-WT IEMP V.POT-WT TEMP
(C1Is1us) (ileer/ er ) (CelsIIs) (Kel. XM-7/3) (M il ar) (Celsius) (Keli) (Melvin) (K(eIiln) Kelvin)
UTOI.I I). 9,13 NO DATA 1011.65 13.04 -1.26A -1.170 -0.029 0.069

"I ('t PIJT. IE R. )/IKTIR P. V.POT.TEMP. AS.HIMID. R.EUMID, U;PEC.II1.D. VAP.PRES. SPVAP.PRES. REF.INDEX
Meters, (Cel o , ) (Celsius) (Celsius) )Mg/n3) (Percent) (Kg/Kg) (Milibars) IMillibars) (KeIxM-2/3)
I0, 0 2 .633 13,775 13.81/3 A .763E-03 79,7a 7.134E-03 11.5b3 14.497 NO DATA

D&. X AERUOYNAMIC CA CUI ATIOS BASED ON ABOVE ESTIMATED VALUES AT TEN METERS (FRIHE ET At 1978):

INFRRED FLUX PARAMETERS INFERRED INFERROD MEAN VERTICAL

.SADILITY (. UP,--=DOWNI SCALING PARAMETERS VELOCITY COVARIANCE MISCELL ANEOUS

I.RAD.RiHARDSUtJ: NOiMR MOMENTU FLUX FRTLION VELOCITY WITH LONG. VELOCITY AIR DENSITY
I. StaIe, - lUsale (N ) (Mees/nec) (M eter I /secO) (Kg/e3)
0,024 AT CoH -2.36L-01 4.386E-I -I. 923E-01 1. 2283

;,)IEETATC hFAN IEIGHT HUMIITY FLUX SCALING SPEC.HUMID, WITH ABS. HUMIDITY AIR SPILIFI PEAT
(Meter) CMtI-=)2RZ2)t/2 (Kg/sec e) (Kg/Kg) (Meter Kq/sec m3) (ITcal ./Kg K 1,)
12.99 4,SUE-05 -9.02E-05 4.R59E -0 ,? .414E 02

Z/ AT GM)) LAT.HEAT FLUX SCALING POT.TEMP, WITH POTTEMPERATURE WATER LAT.HEAl VAP.
-0. 031 (Wat s/;, ) (KVIn) (Meter (el/seT) (i: al./Itg)

IP . 0F 2 -3.33E-C;2 14 61E-O? 5.C22E 05
5)L , I Y ETFRS

( .024 !.FN.HEAT FLUX ROUGHNESS LENGTH VAP.PRESA WT LI VEL
(Watts/M) (Meter.0 (ML I I a,)

MONIN-OBUSHOV LENGTH 1.81E I 3.079E-04 15.768
(Met er )
-4.21IE 0,7 SKY AND SOLAR HEAT FLUX DAG COEF.AT 10 METERS AS.HUMID.AT W LEVEL

(Mat ts/mO) ..tsit.s1--n) (Kg/m3)
-9.58E T2 1.403E-03 TIt.1 yE-I?

TOTAL HEAT BUDGET F) X BAR PRES.AT WT LEVEL
* WaIts/M2) (Millibar)

- .1 9 Fi 2 
101 2.B.1

BOWEN RATIO
(nu units)
0.151

M tASVREMNT Ek9 ANAJ YSS 0PARAME YERS I ISTED IN PERCENT MEAN ERROR AS COMPUTED FROM CONSTITUENT MEASUREMENT ACLURATIEX.
TljP ROW ARE PE) IL FRRI R VALUES AND ROTTOM RUW ARE EUI K ATRODYNAMIC ERROR VAI UES. ALL VALUES ARE APPROXIMATE AND I(RE "nor-:

GRAD.MICH. ZiL MOIENTUM LATHEAT SFN.HEAT SKY RADI. TOTAL HEAT BOWEN FRICTION SC .SPEC SCL.PDT. ROUSA. DRAG
MO.AT lMH AIT 10M FLUX FLUX LUX FLUX FLUX RATIO VELOCITY HUMIDITY TEMP. LENGIH COEF.

78% 92% 76% 143% 56X 5% 13% 199% 38% 105% 18% 58X 76:

103x 113% 46% 41% 111% 5% 7% 141% 03% 64% 124% 43% 45%

CONTINUT s) D EiKE/

$1N N1IMBLE. 7,0IY9IJCL MARINE SURFACE LAYER PRINT DATE: II JON 1980
,TAT TI hF 13; 3: PS NRL MITCR1JVIE)RTOLSGy DATA SAMPLENO RATE (ALL 1 EIMRNEIL): A i/Mn
SOAPI DAT: 7 May 1979 (DAY 129) SAN NICOLAS ISIAND, CA DATA AVERAGINC PERIOD: 30 Min

(L[IP(JSJ) T PD(), It E AND tl) k AERODYAMIC DFRTIED PARAMETFR VAI.YE WEIGHTED AS A fUNCTION OF THE AROE RESPECTIVE MEASUREMENT ERRORS
WITH T0(- L)(iFMR LIMIT Y- THi CORRMSPONDING MEASUREMENT UNCERTAINTY INDICATED IN I I:

FLUX PARAMETERS
O AI1, TI' ( *+UP, -=DOSN)- SEAL IN( PARAMETERS

CMS. A) R I VHA . t(SS) K MI T INTUM FLUX EKICTION SILO/ITS

U.004 {(l,)l AT 09H -,OrE-TI 45E-FO l 4.?TE-bII T,OE-S2I

tI, T;< :1 SN HEI (HT :I)M(DITE Ft.UX TCSLDN7 SPFC.HSM1D.
r,.nrer : ),;:V-'/I/7,; IR/l:ec nO) (Kg/Kg)

12 1/ 4 ."E0S [B.-O16I --7.644E-05 13.0-051

Z/L AT ,M') LAT.HEAT FLUX SCA) INC POT.TEMP.
.)3 6 1l) !);l) (WO . t./ _) (Kelvin)

1T13F 02 127,5)5011 3. 194E-152 .E-d01
/'L Al IX METERS

ItlO, {H .0/ SIN.HEAT FLUX ROUG;HNESS LENGTH

OIEsNms IKUnVUS 1/ENGT - ,13E VI T.1,E-RSI 4.34AC-L4 I&,IE-0SI

7. I 66E ,' SKY AND SJtAR H.AT FLUX DRAC COLFAT 10 METERS
(Watrs/I) (Meter )
-9,N5E 02 );.L+I01 ,byE-t 14.0f-041

TOTAL HEAT IIIILGET FLUX

8,a,E V2 13.0E -i)

D1OwLN RAT {0
Ins unit,)

-0.043 1110)

ERON)' E:.fW IS Tn, PRO) (Li. ANI I'JLK AlR)DYNAMIC DERIVET PARAMf TEE DA1 0FS AS COPUTED VIA THE STANDAPI.t DEVIATION FROM EITHER HI
, ( 1'.: 5 ) ) S )MP(,S)I VAl OE I(R MFACOREFNN ( NCFRTA)NTY UA ((F (WHIE EVFR ARS5I UE VALIo IS , ARC I AL) VA) S AWE

I'),r0 1ti PFRIMl DIESRFNEF ANY ARE ''or-

R,) (i(.1 Z/ M"I NI)LI LA) .HAT SI N Ho-Al SIY RAD. TOTAL HEAT RTk WN FRICT ION 9tr1 3 PI TI P0T RU,.,H DAC
1-l AT5 519 L (M v FII' X IUx EIlIX rLIX RAI10 Vt L[C[ IlY T 11"I (O 11Y t1 rP ENTR IH OUR!

1; i(4 2i n% 17% P1 1% t% 1x 296% It /0% ItS ',ll .

LNS OP DATA n..N 485



MARINE DOARIACf (APER TTCRkOrETEORLtIOLCAL EOPrRINENT

rNol'JAL RI0'J Ski H1 I APORAILLAT
A TMLIOPAEl0IC FH'SI(:o BRAN.CR

OARI NE A I hSPHF kIR( .) LARCVH 000(000
SAN N I('0u Ab IS LAND, LALIPODNIA

A It M]CO~lAO TFUILG1OG/LATAR IA

RUN NUMBER: 7905091330 POIINT DAlI II1 JUN 19HO
START TIME: 1 :33i20 P111 DJAlIA 160hP(I.IN U R AIL ( ALL CHAmNl I,): *./MoO
E£01D T~RI: 14: 3>30 PSI VlA I A VC A'INC PER1W': .5t M'
SIART DATEL: 9 fboy 197') (DAY ( 27) 0110)011 AlGAL I -(('PR ALEVEE I D'1 UREW I tVEI.

*ANkl OG CHANNEL RAW DATA (AVEFRA)- YOU)i

N-.00 No.01 N.6? No0,03 N.o0 No. NI.6 N-.07 N..ou No.L9
VO)T.NEFA IEP.STU.I T0PSIRIJC.2 E Poll U DEI0,W '(3)71 WtNO f.PFI'o0 W;roD .e0fb? PAR.('RFS.2 'rRAT. WINS '.,R
6.20 000 C.CII 4.921 5.010 6.147' 33A .7241 .

0~~~. IT No, 1o1 o.3 4,4 N)ol 00. l No.17
FIl I0 WT TEMP AL II FPF0JE NC Y AC VlI, TAL MlANIAo FLAG 7FRR)- oIEA SAlE0 Y3O.P.!

oDLUITAL CHANNFL RAW DATA (ASENAUF): EStCARPM(NI DorITA. FiELD CAI 1FSAT1ION 4q11 WINE TI/En ES$t&.PPRLNI f Sr)05

No.!' No,; UIPWIND NO AR IFIND L ANT IOP FELL.1 DPe: I I W I C ;AL 67(11E:C W''
I TEMP .0 A IR 01011.7 )IfGN0r/.ENroH PAII1etessI 1~lo I''.l 'oIr I Io'*.1 'o).

14(1 192H0 1421 (2:-:06 0.10 3 1oa 0. 110 3 112 11 j.1 3.1,y

o OYST ER RUSE0KI E1NG P0A0A,60 Ek1 110 TRA1A I 61i 00 10(0 N (OEG IN I Nu. 0511 1.:

MANUAL Fl AG FKKI CO1UNT [01( ATA 101AI VI. . REF. P11 I'll 1.0FF .00 7ER0 0F 1 IIF .0 V AL III: 9I,.FXAfG;Lj FLOIA~ IC (Al3. Et: oI t11 Wl EL U KCI OC
l. cans (No Icno I, ~ c~s AIo ),00 IN. 0.60 0.101/I (0.1'0 10.Ti 9>10

IN. IN 1A (3 . 605 B3 (N 00. G.7I1.070 , ( ,I

ot OBFRVEO MICROUMLE R0001 05 SICAI P004 TR M llSfR ((11!:1 LIDINC, 101- 000110, GAl AN Roi CARPMFNT LORECET 10) T04n 3LATED IN01: CNI" E' GL... U-5:

AIR IP. I WIND U/TEII IE 1l0 FAP .$,G, I; ,1 Rl otl DIR . FRI r. I AD,00G RIT Ful Alf 10SFTANI IR :1010
(Cesoou I~~ne ( (3'l DNlvn0003 KI I ol-2/3,1 .T'nI3Iroo'( (t oOIo"bar ,. I0/n Itooos I I on19.2,93 01.82 9.07 N0 6010 3113.0 a 33. -9.J4F. 02 1.3.3 205."7.

6(00 TEAR'.? WIND 0(1102 I01W P111002 Tr400,.OTRUG.2 TIDE TR:LF FAI.L!_02
i~~sul iele en) (CIIu.l ((YeT. , M-/) l.te ROLl 110t1,a

02.593 00 .9 6 9.19 NO DA TA -0 .0 50010 1.75

oI CUI 0110 RIC0I-o'ETFIROGIGOL PARARETERS:

ALIGHT, 71 PDT.TEHP. I YI. TOlo,1 V.F0.TFRlP.1 A00,;HUOID.TI RFL.HU~rD.1I OPEL.HIn(D.TI VAF.)'RLS .I S.YVA!-'. PRES.I R0E.F Io I
(Actors (Gels (C,, Ieoo) (Celos lR(K/n3)o (Perneno (Eq/RI' lMt!! boarI IolaI IRP(.oMP/3,

082 12.773 13.820 14.008 8.727E-3 79.1 7.1191-0 11.50 14.53 Nto DATA

011I1,H 11, 2 PUT.TI,? ;I IR. I FMII I IVPUT.TPRP.2 AO. IIIR1).1 RG L., h~lD. 2 !,9FG. 1tfOID. 2 VAP .P RTS. INAE)AS. RFI i/

9P 0.60 (3.09 03.92 0.RTc-T 79. 74 .1 I671-13 I1 nS 14.57- NO1 DITA

*CONTINOIEl' FELIIW

FRONT DOTE Ii I so 1901RI1N 01)01)0:R 7959I 3 MARITNE SIIOPOGE 18118R DATA AfIA) lob HA IL L :.:,ANN(.r.Ol .0/Mon
5150 000/ 1.0:33: POT NRL M0LR0MEI1050II 010 ~ DATA AVE1ROG ko 0001:3) or
',TART DATE I 9 RoyV 0179 (DAT 029) 1100 NLCUCRO 07( POD, GAL NOISYNOG LI 0(3I1: I - I I P I I hLVT . , 2 71 C(10 I FUIE L

PEDE ILE CALGiOI AT IONS B00S11 OR 0000SF OFOIRVi D AND CAI COLATFD VA) OLD (3SON:FrI ,1973)~

F~lIX PARAMETEO'I PROFCItE SI (PET
bT01.01 IT) _0UP,--110001 SCALING PA008FT1ES PARTIAL DERIYATIVCS lo-ONGAkWITH HE0G001

0.RAD.ROGCHARD7ii NUMBER R.1ITNTUA FLUX FRICTTONI TilOGITY GFOFRAL 1000:DN/DZ. 0105787 PFORM: 'LOFO

T/r6e,.6sol~n (/02) 114"terU/ eI II o-NIT/(lo(Zl/721 l(rtll-POO(-( I,-P ,TI)I/
0037 AT 0c -1 .84F-01 3,869F-00 1710 21 (NT-N,21

6,nUi(FIRIG UON HEOGRE HD)I1TT FLUX SLOE 000 ';PFC RUotE. N-WIND 129110 10/sc 0 N'WON0 SPEED (M/_ , I
(eelCRH.1700Z201/2 0Kr4/se M? ) (009/03) Z=HE I GHI (m .o -rs) ?-=HE0LRT (M) Vert.Aoos 4

1 2. 99 2. 14F -IS -4.5 1Wi-IS IWO/Din 9.5111-02 P SL PT51

WI5 SL OPE- O .t3!- 00
7LE AlT C;00 LA 0,.HEA1 PLUY
0.06C (Wetlis/o2 SCAO.INC POT. TEMP. NmSPEC .IMT11OTP N~/q N'OrE.HORODIIO (004/081

15.25C TO (R,'1-n 7-'ll001 ' nees M')CDN (MlUG1.o
Z/L loT 10 MOF TIS i..069E-02 DSM/DZ= -6.921i-66 PS0>301?

0. 046 61!N.RHEAT P11 50 XS SI DPI- -I .201 04

Z/L AT :.-2.43E IT ROUGHNESS LENGTH N=PTT,TEM.toeloon N=POITEMP.)000
0

00r
D.:) !4,Me.Ter) i-HP IHT I' I/ooe') 7.HFIDHT (M0) V-rT Roo

SOT AND SOLAR HEAT FLUXO 1.991E-04 0,11/0)7- (.0-0, Ppsi?
7/L AT 72 1Wt s/07) lIE PSO' 071 01
0.0 42 90 4E 02L

DUAL LOC. AT 0r MoK.TERI, N=LTEN, . TRUC .IKM-2/3(
ACI0000-TTl((0010 EPNDIR ITAI,,MEAT FUDOGI TFLUX )lonenjsoooo1o,o 3=HO'H T (MO VectRun
(Kinte 11 W I m 2/i' 1. 4 91 . PSIONONE
2.1711 02 -8.751 02, CTLI SLIPE-ND DATA

PI0 AT *;- -0,397500 PflloII TRATIO0
PO1l AT 12-.99115 (o 000
1.02 RI II -0.53 7172 -0.),
P012 AT 72' -0.26930le

* ENFRAL CiONSTANTS: M(SCELLRNtOO

V01N IARMAN (,RAI T AT 00(0O P0(10 IT(1 PRI1( 00 160 BULK
CONST5ANT AI'GPE1RATOON T00.PRRNT Il0S,RMIDI TIN H)00 Mi, IIT00E AIR DENSOITY

04 9.79S T.74 C0.,74 0.920-03 0 .370-03 1.2276

G I NERRE NOTti! AI OTO 011>10 HEAT

SIISH2 ./ G* i O 3t 008/0. WATER LAT.HEAT VAt.

* ):T'N ~ 001 4NI oT . PAL)F 486



RUN NUMBR: 7905091330 MARINE SURLFACE LAYER PRINT DATE: 11 JUN 1980
SART TINE: 13:33,20 PST HALR MICRON4ETEURULCCY DATA SAMPLING RATE (ALL CHANNELS). b/lu:.

START DAlE: 9 May 1979 (DAT 129) SAN NICOL AS ISLAND, CA)I DAFA AL'EEAGCNC PERIM5: SE min

- E STIMATED MICRDMETEOROLDGICAL PARAMETERS AT TEN METERS:

AIR TEMP. WIND SPEED) DEW POINT TENP.STRUC. )BAR.PRES.) BULK WT TEMP AIR-WT TEMP POT-Wy TEMP VIR-WfnTEMP SPFOI-WI ILMf'
(C els ,us ((eter/er ICfitus) el )P. M-/I ( Mi lutr I (Celsius (Ke.I in) (KelIn)I (Kel Vs (Ecle)1,
12.593 IL.S7 9.18I NO DATA 1011.66 13. 805 -13.( 13 -11 03 0,129

HEIrUNT POI.TEMP. VIR.TEMP. V.POI.TEMP. ABS.HUMD, MEL.H(JMID. SPEC,HUM1D. VAP.PMES. 5i.VAPV.EAES. HEF.INDLO

(Meers (CelIus) (Clis-(esu) (Kg/c!) (Peret (Kg/Ag) (M lliba) (Mlhuur) (Re)..M-2/3)
10.00 12.69) 13.836 13.9.T4 8.791 E-I93 79.67 7.1 5 5E-)3 1 1.5y3 (4.552 NO0 DATAA

-BULK AERODTNAMIC CA(CUIATIONS BASED ON ABOVE ESTIMATED VALUES AT TEN ML-TEAS (FAIEME ET AL. 978):

INFRAYtD Fl-UX PARATlERS INFAMRED INFERRED MEAN VERTI ICAL

5 IABILIIYV (t.UP,-=DOWN ) SEALING PARAMETERS VELOCIT Y COVARIANCE MISCELLANEOUS

rCRAD.RICHAMDSON NUMBER MOMENTUM FLUX FRI CTION VELOCITY WITH LON". VELOCITY AIR DENSITY

TnSteble,-Unstabize) (NI/ 2)0 (Metr/s. I Meter2/er2 (K9/e3)
-0.028 A T CN -l.05E-I 4.IR2C-DI -1.667E-01 1 .2300

GEUMETAIC MEAN HEIGHT HUMIDITY FLUX SCALING SPEC HUMID, W1ITH ABS. H"IT" AIR SPECTEILC HEAT
(Metepr) CMH-)ZIsZ2)I/2 (Ag/sec -2) (AMq/ESq) (Met er Eq/sec- m3) ( I IcI./K E el.)
(2.99 4.5sE-115 -91 083E-05 4.554E-05.415aH5SE 02

Z/L At CNNH LATNE HAT FLUX SCALING POT.TEMP. WI TH POT *TEMP ERATUHE RATER LAT.HEAT VA..
-0. 035 )Walt/,tl( (K.1u-) (MeerEe/Nec) )Icvl./Kg)

Z/ T10MTRS1 E SI2 -3.2 7IE -012 1.335E-02 5 .9 1 9E IS5

-0. 017 '(ENNEAT FLUX ROUGHNES S LENGTH VAP-P RE SA) WT LEFVEL

TW" s/ ?) ( Me ter ) (fxIliba r
MONIN-OBUKIOV LENGTH l.66E 01 740 4E-04 IS. 77 0

(M.ees-3.717E 02 SKT AND SOLAR HEAT FLUX DRAG C OEFAT 10 METERS ABS.NUMID.AT WY LEVEL.
(Ratts /MI) (Dimensxonless) IK g/ M 3(
-9.04E SI .365E-0i7 1.1 9 E-02

TOTAL KEN2T BUDGET F) ((S DAR.PRES.AT WT LEVEL
(W.t Is./M2) (M illib a,
-7.75E IT 111T .86

BOWHEN RATIO
It. u nits)(
0.147

MEA SUR EMENT ERROR ANALYSIS OP PARAMETENS LISTED IN PERCENT MEAN ERROR AS COMPUTED FROM CONSTITUENT MEAYIJVEMEAT ACCURACIES.
TOP ROW ARE PRUEL, nARROA VALUES AND BOTyOM ROW ARE BillK AFRUDYNAMIC ERROK VALUES. ALL VALUES ARE APPROXIMATE AND ARE "n-

GRADATICH. Z/L- MOMENTOi. 'NEAT SEN.HFAT SKY RAG. TOTAL HEAT BSWCN FHICTIGN SCL.SPEC. SC-POY. ROUGH. DRAC;
NO.AT GMH AT IOM FLUX FLUX FLUX FLUX ,1 RATIO VELOCIIY HUMID1TT TEMP, LENGIN L))EE

83% 114X 89% 2% 61% 5z lIz 213% 45Z 107% 'AS% ASS 895

17"Z 175% 46% 41% 103% 5% 7% 144% 23% 64% 126Z 43% N0i/

RUN NUMBFR: 796091330 MARINE SURFACE LAYER PRINT DATE: It JUN I9SO

SIART TIME; 13:33i20? ED ARE MICRO;IEETX)NJLDCT DATA SAPLI NG R AT (FIALL I,11ANN-LSI: 6'Min

ST1ART DATE: 9 May 1979 (DAT 129) SAN NICOLAD ISL.AND, CAL DATA AVERAGING PERIOD: 3U Mnr

(1-:. ...iIE PROFE 110 AND RU ARDTNAMD C DERIVE-D PARAMETFA VAL))E WEIGHTED AS A FUNCTION OF IRE ABOVE RESPECTIVE PEASUREMkYT ERRORKS
WIT H T-, 0 A LIMIT DY THE C ONRESFONDING MEASUREMEN4T UNCERTAINTY INDICATED ITN I I:

FLUX PARAMETEMS

_STABIL ITY _U P,- .DOWN) SCALING PARAMETERS

GRAD.RIEHARDSON NUMBER MOMENTUM FLUX FRICTION VELOCITY
I+-Sta~e-~UTt1B21 (Ntel )fers/sec

S0l1 ID1 ,.2JAT CNN -1.9RE-II 16.0E-021 4.009E-0 lICE-U?)
T.EIMETRIC MEAN HEIGHT HUMIDITY FLUX SEALING SPutLAUMID.
(fl-I er) MH (7ilfZ2(I/1 (Eqse 2I (Kg/IKg)
12.99 4 NONE-IS )R.DE1061 -7.379E-_95 IlIE-ISI1

Z/L AT GMH LATNE HAT FLUX SCALING POT.TEMP.
0.0a22 10.102) TnItIsM2DI (Kelin)

Z/L- AT 10 METERS 99E0 ?G.1 .D

0,0)17 1o0.02) SE N.HEAT FLUX RO1UGHNESS LENGTH

(W.tts/ll) (Me ters)
MONIN-DBURNOV LENGTH -9.13F On 13.SEtII1 2.391-OH (6SFE-OS:
(Meters
5.794E (12 VATY AND SOL AR NEAT FLUX DRAG C?!IENT L0 ME lENS

(Walt '/el)1 (et ers_1)
-9.04E a 2 IlOEODII (.3/6) MI. (4SE-IN)

TOTAL HEAT BUDGET FLUX
(WaIts /c2)
-RI5E 62 (3,OECDII

BOWEN RATIO

- MDM?9 10,081

DIFFERENE BETWEEN THE PROFILE AND BULK AERODYNAMIC DERIVED PANAMEIFR VALUES AD COMPUTED VIA THE TTANI:AHl. I') 10N1T EROM [111:i W TH
ABOV WEIGHTRD COMPOST VALU YR .IAURRMRNT UNCERTA)NyT VAL))E 1(AHI1C EVER ABSOLUTE VA) )E is LARGER: ALL VAII' AR5.iE
ITD IN PECEI DIFERENC AND ARE or;

GR ADRICH, l/L MOMENTUM LAIMEFAT SENMHEAT SKY MAD. TUTA) NEAT B.LWEN FRICTION SE) SPEC XL: .9017. RICH. 1PA
NO.AT GMN AT 2DM PLF LU S FL UX FLUX EI 1 LK MgRAT u VEI C ITIY HUIIDIY lI re L LNT.)1. 1 11

1731 IRAX 6Z 34% 231% It 6% 318% 3z 375 coax P9 5

A ERND OF DATA RIM )7



MAR IHE SIlOFALt I i MIL I Ik 3I L O1) (t; 1I 1CAL EXPEkIMFNI

RI[- ,H b tH I , I .k11

P.I!4ItI o I ' I'-1 4 i "1II

II ~ ~ ~ ~ 5 At~n I IH~ OIN411

r''hl'1 li ''I0' 
I  

I 1 , 101 LAI I A .I/

A 41 OII: L~, PI 111 31 Mulli, ln l 35 , 1 DATA AiVE Al, INC, AF' iD 3lH

p6lp N11110 17('P' (D-AL N, I, ,1(j ~~- Li ,11 I wI I N. I') vfi D I EJA I It "!hPli IIk - P FR LE E ,) tI EANI

I ~~ ~ t wl Ii I(, N; I I. b, ril ,{I .) I4 Ill " 4, W 'I) W 0, 7 N b , 09
'il ' 11 ,,'H i ' 1' 2' .1..4 71ll111 DLII 701,1;; U11141 111111) WIN1 1.I'FI)t Ii0Il.I'IiI'.,' Soc" WAD WIND 1110

oil, 6.4/1 L . 194 4,'/3 0.,6 4,93

Z ., 'I; I..[ I W ,' til A It i11 "4 :#), t "1 "

S " I t I l I I31 joL 2 D,

D" i 
, 

M., k, , A' i ifL ' t , 10, A- WIND S1'ILLID LIt2ARPMLNI ( , t0ION'

. . .. ' h t~l!#l
I 

1¢1 l~tl Ili'7 1WT IE, I0 ,~'k* , Atf't w11 Itfl l'~ I~ f W,E

II l .I I9 G. 14 . I CcI ,

.11 ir , p31< l1i (Il / tt' 1 If.J
b  

- 13.1 i S(C 014I In 0 2 0 (413012

I. ~ ~ ~ ~ O 11A1 10 1,91,1i ".kk
I
r ~~ i I V 4 "'c FllI kIi .( I 1 1, W.L TIf 1.'r A~ At4[ I.[ tkEQL,, NhCYl

I V 1I, . 4 t, 74

.- ' , I I III, I TIlt 1), I,-, I I ,t'l'1 . f F mt ,I 12CO.t1 T ll7 b e) TR. NS9 LAIL-D INi LN(.N1 R IN LI. N U ITS

I , itI 1, i1 A1;i.it il i "It ti t'l'Itlf,4ll1'.4 1n~11i.1 1 II' I01L)1 4.I 1 1 MI 110N ll MP

'H P I , 'I 4 1 Y l- 1 71.44 7 5 13 1 14.9l , 2 1 111

-I 1,1 l ' 11 "1M1

11-1,( i)',l - iCI) 11.1( '011 -1 0t $-W1 t L SI iH'm tt

.1P, :1 .1211'1 Jl (LI DAT Hh, AI ING 01011' 3 i

•I l 1 AR V ,I) C R l 4 .hiCl .L1 C,'."[3FL I
.l ii .i l'h i.l - Du i hI 3Ai 81.i3, It),. P (ii , hI.h'? t'0P 1',HI ADI 'fb, U <- , .PI IR.Wl1 - 4I ,,1 E2 1

;.1 
i Hi 

U3 IIII(4- ,l- 1, '71 1 4 1b r ( e T f

' ih,,t , tt,.Ik N i,.'if' ,' l '- , , 47(1 4 W/-.) 1'PLI itl I3i-to.,t 7',' (11 4r 1ei A.' "1/5T,1 ,-1 ii I,9 1Itu t, C,, ,i I4 , ,I m 1I :, 3 - i. J'FI pc/ L 1s.L,, E I Ii

,,;~3 1,i1 .23 pl 11

',. Ii HI i,11. .1' 10 i",.t 711 31 (l o ~ '

PRINT D.lT' 1I,TU 9]

T I 1 . -1 L' " i h R. L =Y TAT A A V.ACING P 10 ' 30 M th f
i;i0 I I ill 0 y I 1( -11 ,4 1 11l 1., AS

I 
-'i t., ) , I .I , ,H r r IT.. CRI , F V I 'I It1WER I 2.1[.

i &l[
t  

,' '. tf'] t ,l [ Al.91 (ItIU U ~' Tl t; LI I tI'i4 1 (,4 nI'ITln i' 4< .1 1 (1 1 lM7i3),i:

A ., I A-,"01 -RVI lt 1,41 C I .
1

,
7 
VA'4 It;1/17 b,110, I1-3I131973'

' AR Am I I I> Pl f R1 i P I I I, E ISt LUP L
i~h ll'jlh, 

-  

DO 'N) 1 1', 11 ,t A , ; PAP T1IAt I p I VW I,',' ,+ ]Nf,-.Wl t - HtIGHT I

,* t RiCIIA:11, , I Af limt NI I 
I 

L. It 
' 

I4I V i , m I If .INE I 
'I

M
(t ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ i I:l le Ih.l ;t. ift L 1IIIt,, " t I(N i 7 ]' l 2 z Ii I t&~ P I) L -P ] IJ

1 2 LAl IC Mt L"I- n I- nTIJl- 'Gl I IK
' 

3 IN )

',Il i N _ lFi i [H hld D Y I ' t, I P [ tW.lii o/iL'[I .P7 h t1 ,'4 PV-I ll P E tr~

, r14 ) 1l 11 1 1 1 "I 0 1N141A4

'It 32 i -( "n I ill r 0v

WS SLDPI H'"t -61

.i bG t L-A IA Fit iX

(w Yt> A-tl '/l2 INI.[ O P I I mkiI I- l HUM IlDI If ,K I ) N llt HIII, I t ,!, 1

,1li Un -HT4 MM- 7, 1 2CHLLAI A. I

.7s 
o''H[' I 67, 1- 2 DS.,1 -@ 14 (16 P f I !; 'ilN HfAElR i I APL 1 ". (14

i6, ; , . tllN ;il LF 1:[H P (Kel n 11) N-POT L q 1 t
(m ll I -HI 1!H 7A. . 7 Il IL.I,T IM) Vf.e I A. I

A It'[ SO, AI, M AT FL-iJ I47j V4 IrZ v2[- ., t : s ,

'W " , I I I -! " I'

lLH i i T P IIitI"' 2k 4'38I' I IUDC.I I FLll- "I H H Im) V.t' A

, i.L 1 1:, B . ] 41 1-; (1 ; ILtP N ) I

F' [, , i ,'I t ', "h I? .: 't. i

1 ".11Mi I CE(LLAWI OUS

(i~~~ o I ' i il, 1 74 1, ,'1 o l I t 
I
f 11 , 1 ;) 3

•~~~~~I Z, ,; v ,A t II ]C IILAT

Ii ,H, t It b~ , 1 1,r WATEP LAT HEAT VI

. ..... ... . .. ... . I(, T4 1,It?



811.4 NUMK K 7YUG I l411 MARNI! SIL4'AI'L LAYER PRN 08181 11( T' 1(9 01
MARL 1,1 14 344)",' 1 41 NIL 1(. LELIR[LLOO (ALA 'AR11L LN(. vAIL (ALL I HANOLISI- 1./R
IA! DAlE; 9 Va I97 (DAY 1291 SAN NJICOiol !16S ANtI, CAL DM ,A A0VLRACI-, PERTOD; 3(. M

.I1,11.li KOHL4 IK l-tI, LICCR PAIAOLEKA AT Ti N METERS.

AAl, "I' "IND S50 11F LILA LOIN) lrt.IALJG. PARPRES . EA11 K W I ITMP ALA-WI :ceh Pill -wI LEmp VIA-WIt TMP v501-,WI 168

LLCL.i9. ~eer'.. I~L',k . (Let. XM''/3L (Liii ('bar LC IUN (Ke g I (KL'IL I~Ln K]40
i2.AG LIA 9.2 4 IT DAT 1 011.51 13.81 -1' -1 17 U-L. 5134

Hi-11.01 L'LI.LtP. TIALLI'. V POL.ILMP A Its.OLHiI ID 1L..LHUM ID. ,P;LLLI~h I D. VAR PLI. 5A'.PARES. REFINDEX
(Mlr. .#'9I LLLI.I I ININ LKt/ 3L (k&i,.t~ q L/Kg) (nIL IDrb LMiLIibdL'sL (K"I .8-'/3)

LI. Id (4 U (155 13. 913 A A3.11 -1 -3 hu. a.r, 7 Wit-13 I 15 1 61 1 DATA

I14:11 K AR)tL'NAMIC CAL.CWL Al T(INS 80510 T N ARO/I ESTIMT 1 D1 0 Al OtS Al TEN M; IFRKS (FRLILf II At .1971,11

1141(4111X (0 AALTLS 1r1.t NI tRAI S MEAN VEALIICAt
LA IL ILI ,t.IJ",-'-.D)L SCAL.ING CA.I ILi' 0-IIy I. 11) IOI ANCL M ISCtvLI ANE9US

CAAD.KR(H LALo:UtN A IMIcILN 8L(NLNI~L' 1(40 FKICTION VI LICILI WITH1 LOW-.1 V. 1, L N IL. b11N'1Ty

S- 104 Al G)4) -. 3.10 4 355F 1 DL- 4 (11 I 2 7$

Wr lTALl4 H, 11.4 YIHSI ILILS SC-ALINC;GP rOl LLM I D. WINI) AlP. 1 11,1 1 f ,1 il 1) (ItIAl

IrrlrIlN,-IL2.(I2 (Kg/e (IQ A/Kq I (Mete 1 .. , '11- "tai/q vie)

A/ T 41 i Gl) AIR)W Fk1 '( CA) INC. PLLI.ILL' ALTO1 PSI IN '( 1)6(1 4111416' ti,!4A VAI'.

1.173 __3 3.01-) 1.3,11) m, 9119 1), ?
s/ o L LI 

(81114)

MON IN-C04d1.40V LEN4GTH (.3, 0f 2.5 9S-DR I% 7E,

-4.3t3E U)2 "KI AND 01648 OAT fLUIX 1.10). CSI AT4 IC . ILLS 4145.ouilb AT Wl LfIIll

14.3S 02 - .391)l. I- I01 e-) )2

LILTAL hEAT ULODGE! FI IX LlAL.('OS .0' AT I I/L

lwatis/-2l 1.14Itiba

-7 0 41 TF? (((20 '1

I 8,0 IJRLOI 1T 1)4.14) AN-'SL. lk -411,8,1,VR'f IF 5 I (5110 IN Pi('I 112101 816.1 O [4 A34; GOA.'LJIED F1)1 I141 0, ITortd 8161)16 ,N W4 ALCA-I [5
I4( .111 Al R 'I, El I (RI'0 111 ; i.ml) 10111(8 8i'W ALL it KI A i TI AlIL9,t14411 944(1VA1. Sil I VAli AWL 4004091 I MTI ANtD .k.

CRAD, R01 , I4H1M011 I8 tLl OIHAI'UN HtID RI StK, RAPl 141 U R l kI 1 lw N411 ELILTI(!. - S' .1 I 5<' .101 AtII.J( P461

10.. . H I (A, TOM IL Lit)4 f(4 I 11 1() 84110 L R TO I I.'Litr )itL'I()T1 TIM li p E([NII IILL.

T3l. (IS'. 845% (1IC91 .) 11 :16% 44% 117% 5 '4% VH'S

I-,) % "" 4,, 41 % 1((3% 5 7% 144'0 % x L4% 4.1% 4,1%

09 ( 1 INO, I) b4 I 1.-a

41,.' oj181. I '.441 MA 866zs I At 51A11)1)11 PA INL T'AIL s:jII Jtll 19.11A

,61 I 41 ,. IT,~' - I. I ' 5. :,l,, A , IS .0 6 0614 ATA 4510 I)1 Ilt.i I- I L

9 ,Ap 11 1,'. 1-~ 1- )NI 11 1 -II;14 1 t 1-I'AI.I I, A4,,4411 A '( 1 WI I-At 11 AG A VERALTLI I' THE Tit'') 14>1) 1 L,,.LltI TI4.1'

lIt It (, I 181 I' 1,4 00)1( 01 MI/ . *.SI ' 1:14110'14101t tOL 140 IN I

1LLV4 ('4866 I N'-
I, F4(11 it, I l, S, '0,9 S' I LOG 1118614) ILL S

LONAD L((t16, ''...'L 14(9142 L I 1 1)1 OI1,l V.,LI 1;:II

t..18L41 WA,, H11 I t ' 1", 1 11 t~l .~IN., '.PtL hUMI,1.

',.tl I .Mit112( -U (l 'I4 I' 114..1q

Z2.1 4 I- ' (<( 06) 7151 '( 3.9)t I-SI

UL . 11 IN 0 WE ILL>I t.

1)12 1..' 5 ! (('1 LI ( ~ ~ SN~' (1 4 0;, 114

81LL'L 4It.' (4t 1,.t 11 1 ' 1 1 I l) 11311 '7.1,- (4 161(1[ 1S

4 7679, ' 1.,11 A(' 4 T41 IU 1( 1 Y DIAL I Ii 6) I 8' ItN',

-14 It Il I1(A1- I I T.1(0,8 ~

I I !0 I'

./1'.' tiI~ti~,It9l''LtiJA''L44 ,, ll:ttiL I.91111 .A114(11111't tWlLI 'JA,(l. I',, I4L 1 All V1AI1iLI./lA

(111 trItriI '.II't4. 4.*e.1-IRlL([_4At N IkItIIN 0 Ci;,":T ~,I, PAl

A.41 8L.t 1 i' '8 A 19 11. 1 IA It4 10 ,Li 80' V(I I~A '141 II IlllI ''i 1''L 1i INC. I t It

LAYS I-%1 tI -(021 7t 20 x1 45 -.02% 1(%

*END OF DATA R041 489



MAHINE SU11<FA01 I 80004 0IClouuoLOJJ.IlllCk:. 0I190tNIML0r

A I Alf" Nt ' I. 44 HAT'HY

'A.,wi2E I10.00001RHIt: III H lill A4 51 10ON
804< .10><1 ISLAD CA0IF1400A

* l 'It k D~M <,11 0.0110 t 001A0<IA..

HUN Nt010b<01< 790t301 4.11, 01014 DAil . I I JU1 9; [l(

ENA 1104-: - 4:10. F51 DATA A l VI 4121 ['tl. INt W M;
'18 AM, 810F: V Mo, [97 DA0Y I,'?. 0-O1011 81181 I k 1 i.1..1 'I .00~ I IVi I

xANAl OG 00101084 RAW DATA OAoOLWsotO Vill:I

l6 14,b F4.1 c11 ,4.t .4. Vot 4.

IU..o w
1 

Mo, At. iFtottUL, A;o ' to 005,nI:t4 I L,01,.0 At.4
0 

Zo P., I. 7 Ii

I Itl.1I00 0-1ANo40I <04W DWA iAVLWO'0 f: 0'o:.0k00. O ,10 0I If10 (AC414lt. AND W10, >1 f to0.t.. 100 I (150

I ~ ~ ~ lWN NI.. 11110 tlo''wi,. Igo,, t ,01 A LI'>. W91.. I I,,

A1 1 9 1Mw.1 41Ik0 I,.,o 7 14o1,41I0.o7 e M'<l' o- 1V:I- '.., i0: C< 1 I , lL

14 11 1 20h /7 14:-I [70.4 1.,, 1- ID - 300, 41'3 .0' '

TS HI.14 - 11. II0I'I l. PikOA0.. tIOIII 106. l T 01 0421. otto1 t,0 I .

tOtt0l :' O40tt "I'll , o 034 i<. I. 000, "F', .1, toll -' . ., HO i rA' 1 .1I ,1 0 : I..i . . , , :4. , ,.410

oo. 3RJ0,, NIC-i ruo.I 1N1i 7.A: - .*.I. .01371ONGIH 0.;. L AI,. <too t , Ao 1 19.' 0'. I -l10 ;,l ', I - t'. I.

1004 43 . J1 O P A31 , i ''3 iliaLi71

.00041 Ttr I 1 1)ol ,7'0 I Itt-A 11 01o1.V ' I",i ,lt 31 0.m 0ti VO-, 1.. 1 ', ' Mt-1 1 .
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O8, ILE CAl GOlv 011.33 I''. tIo 0.012 4 0 NV1<,0r AND Ckt 00. 8108 D 4 Do IJ, i' 131tJ k.IH,13.

01.11< 9800<001 It' L00 1.0 0P00S
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RUN NUMFEI 1905091430 MAWINI SLIAACI LAVI R PRIN) DATE .II JUN) 196L
START I~o .b 14:34: 0 P-I AR I AITCRME I E I)IRUL0GV DATA 'JNE 11 , AILt(El I I itE1i A

SETART DATL: Y May 9Y79 (DAY1,'19 SAN ATCOAO ISLAND, CAL DATA AVERAGING, ylIOn: -SO, ro

aETITIMATE'D MIIRIMFIE6AOL0V;ILAL PARAMET1ERS At i N METERS:

AIR TEMP. WIND SPEFED DEW POINT ITI'V.STASC. DiAR PRES . iL K1 WT l1t-t/ AIR-WI1 TEMP1 P01 TA IfM VII , -W T 1, Mr 1, Al-'T

12.649 1209 932 NO DATA 1011,2 TARTS -1169 -,LST IOU I', L

HiELICNH PITIEM S - i IR. TEMP. S.PlIT. TtNE AARS.AHIMIOID . MEL . it(MT1D . SPIC OT(AM10D. V,19P' FE VfAK FES VEF 1bILE

INMtr C~~n (ClnuM (E1n) (KgnA /90)n Im I~/5 /t,-inr (Mi .,-: (e ,t /I
100 214-1 13. 91so- INeJATi 3U 701-3 ) TIHoI3" 7 ?F713 II (.5 l4:- A I

*l KI AERODYNAMIC CA' CUt AT IONS, R-A50 ON REDtO.V ESI IMATEDF VA) Ui S AT TEN M, TFNAIL (EW I LF L01 Al J9HI:)

INEE" RI I UK VIA ARAtI (KS I NEERIDL IN I-ERR I) MEl,H VE RTIIC(Al

S TARILITI I(. l? , -DOWN) SCALING_ PA!(AMETERT V4 L OCITY EVATIANLE M IS,71 I AIL( ' -

GRADRICHARTIOA N(IMRLR MUOt ATOM 6111W FRICTION VELOLITI WIIMLN.TLGH, syDN)
It~a~,~nt.~I (NT/IM2) mI tr-/n_.,r( ( Ae r'/nr/ I (Kg/2cl1-.020a AT CN -2M6-0 4.570c-S ?/.OSCL 1.23

UOEOtLRIC ;tERN HEIFHT HUIITIY ELSA SC'ALI NE; *P E,.HUMIS ATTNW1I AT'S. F UM I DI IT Al ;1H T I ,T I[
(Meter ) CMH-(ITZ/(T/2 (Rq/ncc O2) (Kg/ Kg) (Meter Eq/n' - A) IT..u. lEqtl
12 .99 4HOLE- b8 St 6E It, 4..,?5,l51 41 -'1 32

Z/L AT GHH LAINL1AT F1ux SCAI IRE POT.TEMP. WITH POT ,TEMPESATJRE WATER tAT.SLAT 041'
-0.00 6 l(W tn /itO) (KrTVn 'Iete L"cl/neil .1 (I1 'K 5

0.200 2 -3.0451 -62' l.3rTE--S TAr LOS
i/L AT3 10 METERS
.0 0D2S L:N.HEAT ELSA ROUGHNESS LENGTH UAP.EEES AT AT 'F VEL

MON IN-OBUSNOV LENGTH 1.73F ST 3.546F-04 15.77,>

-5A0O3E 02 SAY AND SOLAR NEAT FLUX DRAE EDL.A' 10 MJTERS AR1S.MHUM;!V AT A) LEVEL
( W" tn/MO)2 TO mn_lu-nI... (Kg/ , 3
-7.70E 02 T,42AE-T3 T1.19-1-

TOTAl. FlEAI BUDGET EIO liXAR.;S,, WT1 1 l VEL
(RWit tn/n) (Mi llubar
-6. 32E DO I121.43

ROWEN RATIO

0.144 t'

IMEOV7UR E MI N ERROR ANAL P011, OF PARAMETERS3 LISTED IN PERCENT MEAN ERRORXA COMPUTED FR09 ETONSTI ITNIMEA 1IRLEMNI A-~I'4'1.
1(1K ROW ARE PROITLE ERRIR VA) lfIE AND EWTTUM ROW AWE El))k AERODYNAMiC ERROR ORtI lIS. ALL VALUES ARK APENOTMAE I A.ND '..2 I'i-

EPAD.R TIM. Z/1 a r umO~ LA? MEAT SIN.HEAT SKY MAD. TOTAL HEAT ROWEN ERIT N 1)1 SLL . PFL. TILrL .EO P ELLS.i '111, - ~
NO.AT GMR AT IDA ELk-Uji EIJ EK L UAI EI U ELlIS MATIO VELOC ITY HIID IT, 11,KP. I'En IGl j'

70% 905 7AS 1450X 5 50 lO l97% 395 TOSS 12

1_70 177Z 461 41Z 101110 50 7% 146X 21 h.4% I;-s NI :'

L tLIINUS I)VLSOW

R1t4 NUMEROR- 79(SU11 MAWINE SIIREAVE LAYER PRINT DATE: 11 10.9 i9A0
'1TANT 114,7F 14:34:U PT R; RL MTENE(MLEE)ROLDDT DATA SAP In ilol ( 1,ALL I(06661 LV. i 'M-'
-TART7 I, IDTE 9 Ma IA/ I9 DA) 12Y) SAN MNO0) AS I5 FA AN, CA! DATA AVERAGIAr PERIOD 1: 3l- Ri_

* IortrIII PAVI( i ENSl -II AtWOSOPIT DERIVED PARAMETE-R 001116 WEIGHTEFD AS A P((NCTION P ILL AEGU',E WF ITIVI E'(RM)l
WITH THE IlW II F1 CH TOWWIPITNONG HEASUARENO UNCRT AINTY INLG IF IN I 1-

ELUX PIARAMETFAS
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AREOSE WiI IF D40( COM iIIE 9ALIIE IRl F ESUJREMiNT ((,REERAINTf SAl 1) (WATER fAIR AR SIIUTE VA) 1( 1I i ARLIAR I At I VAL ((El.
IVTITED IN PERLENT DIFFRENCE AND ARr E"-

G;RAD .RIEH. Z/1 MOMT IN I UMOATi.HEAT ) N RHEAT SEJ MRAD . 1(10W)HfAT 14OIWEN FRICTION qLI 'If C ' - 0 ' k Ni 11 I 1(0W-
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*END Of DATA stif 491
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1
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S1 . . 0'l~l It91 0101,1 IWINO D1R. PAM ('HiS I 06 44. FoLK W1 1E'.P "FAN AIR TEMP
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oII... DAT 4. .0 (A ,',tA41010R(7
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It, 9, I 4.IZ?I/ E'r o:9P/g ZMIOII'NT ZMoterHl (=004 M) Vrt.A.ON

AS SLOPE- 1,0(4 D
Ai Cr8 LAT HF AT P LIIO

I.1( (Ma I. , -t ',--AL 181, P0ll. TEMP. N.VFITF.HUJfIDIT1 (Kg/KgS N= SPEF.HURI DTE 1Kg/
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M
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(I~ 971,1 C 00 1.7 0921 -83 1.13' -00 1.2Z64
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R UN RUMBES: 7905091I"SR MARINE BUAFACI LAYER PRINT DATE: I1 JUN 19B(1

"lANT T IuE: (2: 4:210 P~l RitRL MI CRSAMETEIRCLGY DAT A s AMPLINGGKATE (ALL I HANNELS): S/Mis
lIAR t DALE S, M ay 197Y (DAY 129) SAN N ICOL 1AS ISLAND, CA) DATA AVERAGING PERIOD: 30 Misn

;FI,)IF 01lE RIIMETERROLOI(G1. PARAIMETE RD AT I N METERS:

AIR TEMP. WIND SPEED1 DEW PIT TER.OTRUEC, BAR.PRFS. BULK UT TEMP AIR-UT TEMP POT-WI TEMP SIR-T TEMP SP:OT-UT TEMP
PeuvL (Ie re I rClis )K.i.M-2/3 IMillibr (Cels.ius) (Kelvn)1 (9evn (Kl1n (K elI I

12.7(5 .6 ) RE5, D ATA 1 011,. 17 1 3.T 4 -1I.AR -0.9 9 0.ESS 0. 2 3

I-iE.I::pT P:(T.IFHP. VIR.TFMP. V.POT.TFMP. ANS.HUMID. NEL.HOMID. OPEC.HUMIS. VAP PRES. S.VAP.PRES. REFI1NDED
(Meters) (elsu) (elsi) ICesius ) E'g/n] (Perce nt) (KM/KR) (MillD.Ber) IM.is a Il( eI.ixM-2/3)
10.00 I1?.R14 13,959 14.2 .777E-1 7.8.1E- 1.580 14.663 NODT

kI AERODYNARIC CKSCUIATIONS BASED ON ABOVE ESTIMATED VA) BED AT TEN METERS IFRIEHE ET ALISTA8):

INFEARED FIBS PAAFIFAS INEERRED INERNRED REAR VERTICAL

STABILITY P,:P,-DOWNI SCALING P ARAMETERS _VELOCIT Y COVARI ANCE MISCELLANEOUS

IRMD.RICHAR DDON NUMBEIR ROME-sTUn FLUD ERICTION VELOCITY WITS LONG. VrLOCITY AIR DENSITY
Is,-Stebl e --Unst. bl , (Nt/nD) (HPetes/tiec) (MetePr2/sti.r7) (K Q/nA )
-0.02 2 AT CNNi -?.2 7F-Ia 4.304E-BI -1.6 :2E1-I, 1 .?269

P.IIUitTRIC MAA HEI ET HUMI1DITlY FIBSX SCAt ING SPEC.HRMDD. WITHABS.HMIT AIR SPECIFICVHEAT
(TterIII.) CHMH-)/ZIP22)112 (EqsK .2 g/Kg) (Mete Kgse T3 aI l./Kg Eel.)
12.99 4. 7:, E-305 -. 0 EIK-IS 4.757-I 241E5 5E 02

Z,/I OAT SM,) LAT;HEAT FLUB SCAL ING POT TEMP. WITHPOT.TEPERMEBRE WATER LAT.HEAT SAP
-0. 23 (Wass/1"2) (Keli-n) (Reter XMel/ec )ITcal -/Kg)

IRIE 02 -2 .9 06E-D02 1.251E1-02 S .9012E (5
11L l ID METF.IS
-O 622 1-IREAT ELBX ROUGHNESS LENGTH VAP.PRESAT UT LEVEL

)We t2) (Me ter,) (~ln
MONIN OBIUpIHOV LERCIA 1 .5.1F a 886RF-04 15.761

-A.651E UI1 STY ARD SOAR HE-AT FOLSX DkA COEF *AT 10 METERS ABD,HBMID.AT WT LEVEL
(W atts/n2 El () vnenCsiunless) (Kg/tnT)

-SAT 121,392E -3 1.190E-1

TOTAL HEAT (UDOET F)II ((PAR.PRES.AT WT LEVEL
)aTT s /n2), (M illibir)

BYIWEN RAII10
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II )WA. Plt F FRY VA ~ N IIT1 E R :) FOpPLFAI VA IFS. ALL VALUE-I- ARE FFROsIRAT AN ARE( nr

LNSD.RLCY. 2/L Po/19151Un EST.HIS S N.HESAT Ens RAD. TOIAL HEAT BI1fEN FRICTION SLL1.SPEC SEL.POT. REUCH. DRAG

lFE)AT USAH AT 1,.m .LIA F I wxV F(LTX EL TBU FLIPSX RATIO TEl IT HURIDITY TEMP. LENGTH LOREF
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LIDI lA1W 46"4 41% 109% 111 14(AY' 24% enS 1.32% 43% 40%
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.13) ((NE: 1S: 41 ('1 MCLIr" :IYRlEEIILCJG( DATIA TA""P) (NEIL HIALE - I SANNFESI: S/Mis

!LITET BAIE: 9 Rev (979 (BAY (219) ES NI<BIAS; lANO, EMA DATA ASEMAGIs) PERIOD. 3fT Min

cI r.'LK;( IL 411 1 N' II5SIlK RI RISYA.1 15:D:CV F11 IAM I FAA I (YR VAL 111 WI .((IE S SAl I(:E 1 LIlls "IF 1FF Al11 EV CnPECTIVE MEIAIBR1EMRNT ERRORS
vTA THEL .IiC ((ME 11 1) LLIRAF'FoIDiNG MIASUiLEMI~ VAEETA(NIY INDIEAIYR I IL

FLUX PARAMETE-RS
515)16 ~ ~ ~ ~ 5 A (I s T -ONIN(I ('SAM) TV AT

I-PAD C Iv.RARD!;)A SHUlP! k M~lEIN TUM FLEA El: IT ll ImkLUT (Y
I '--Sn Ie. .1-ua I IPI ( N"Int Ier / PC )

b6633 I G E2d) ATlht (Inn 7-FTE01 (1.01 0*1) 4.YI TI810 16.DE-D'Il

1.v11iF INTl lE11AN HE.I.t llII)T 1 III %11,1X"ATINI; " ,'C.HUMID.
( Meter 1 ./L72(I/ PI/t z IK) IFS/EN)
12-9 4. 1)-In lATE-1S) - 1.SIE-IL, 11 3.1 OT)

dEL 'A'T ,1.1 I HEAT1 ElLSAI DIALI NL PSI TLR('.
p. 4I 12 IWa i,f/E (K elvi)

I 021 02 (2 .0(1+01 6 741(1-U2 12.DF-621
1 OA

1 
IIC METERSf

P. DT I . 5, I,' N I0 At El IA REUGRNEYO LENGTH
(Wit t/n.') Mesr

MONAN s PIE 4 I.,-It I 55,1 I 714F0 IL L3.L4DO 2.4(4E-L4 I6,,OF -TS(-

1116t C.. iv AN D 901 AR HI AT ELlIS DRAG CUFF AI 10 RE TIENS
Iwett,/nEI(Meter%)

I.R8E 02? ILBOE-II i.E,'f-uAs 14.OE-141

T'J'ME HPEAT EII.CETf F LBS
WU_ I ts/ ;"
1-R,0 T? 13.0F 'Oil

I218s (1.081

K I .IFs) PEU 15It) M,' IFANT Bll R A) AIIOYNAMIC DLIRE PMSAML TEA ,VA) Al AT E. IRIEO P/IA .THt STANDARD DEVIATION F'ROM EITHER THE

WI ll), VI IMI .', I)IV)IP)(I OFA:IARS INCFRTA(NIT UMALIpE (WHICH (VFRARTY) VIE AU IT IEARGIRE -ALL VAIBES ARE
V,11 It. lrIM) I ,, D(Ii; I- ) ANt0" N i 'u-r.--

PU lI 1 Mnt MIIIR tIAT I I INRE-AT ",KY NAY). IOTA) SlFAT ('0T IN (RICTIOR SrI')SPEC !TL POT. ROUGH. DRAG
tlns A I IM II' -IR F ( 1) I (IS AT IT [ 7YP 111 ALMDITY TEMP. - ENGTH UOF

IL' P.S 1' (0 0 % (2% R% 345 102%1 215% I



MAR INE SURFACE L NEW IC ~,I RDLLMtF-IM .

NAVAL Ii -P 'ALIH I ilTIi
AIM1PIILIWIL Pi:P51C'; MDAN'>I

IIARLOEO ,'lrI .'MII~LIC Rl VIRL L 91,I1 I.N

SAN ALOL)A ' Iti. AND, [A: III'INLA

nILrkOmLFUAI.I f(151(9A DA.I A. ..

RUN NUMER: '9911SL3L RMINI [lAII-. I l, 19R0IIH

START lIME: 1:-34:40P fL I-AlA !,AMPI. INF. RAIL *I' I 1, I I-NI II,- MI

END lINE: 1b: 4:40 EST DATA AVFRAISLC PE L I t itI

ITARTI DATE: 9 Il-iy 19/9 (DAY .'9)M)1-r, NI A ILIRI I.11 Iv. "1 - 1 L k 1,'

*ANALQ CH EANNEL RAW DMrA (AVERAE VDUI

N. . a N-.01 N, .2 M, . C.i f l.0 N,.I'S N. N N . N' GINI '

VLj I.WRIE.A II-TOP . INDCL V IP . IHIC.2 SI '(ANTI LIL '010,1.' ALNLID CPL 1 0I AtL.L A. 1,:,1 ''. AlIO-

0.205 LUL 5t1 4.817S 4,97,7 2.11 I d. i1 I

N-L0 No .11 No.12 N4.1 I I , IS. N.

EIILK WrIFLM;7 AL: FREQUENC Y AC' VOIL LACE MNl: FtA AC [nLL Orr tI',LOEu A SARL P, V. I I R,'

4. 1 t J.7I 43 2. 5,42 .L , (I i)I I I'T I ' I., I 1 141 J

' UILITAL UMANNIL tL,,W LIII LAVoMALUF ESC-AFI'MLN I DAli,, f IfELD LA jL.AIl1,., AL. 11 .11, lAIN 1 I'~L 11N

NoL.2 111WINLL NEAR LIEWLN)L ''IA I ., A'III
ALPR FILM? .1 A IR TL MI' .2H iIIEII/_LFNT H PA'IIIMnLer., LT.Io ID. I'- . -' ll

I141L 129134 1421 L211L93 11. 113 1721 IJL -4 '.. .4*I0 1

FI E15 HLIUISEK L EP ING PAR AMl IFAWS TA ANVil AE IF)1N Ii E N(I' KNNSL~S

MANULE FLAG MRRR LOLUNT DATA1 IRE I, -LLI .1 V 111I I REF.Dn1'4 FI 11F Il- I. '1, 'Il. R4 1.,! II I -. 1lL .'oii:

l..N l~lL Ni. VN- No01011 Alt1119.Li...LRT N-LLIZ7.,5' N I,. .

,,II, ~ D lLn. 2 WIND !-EEk DAPTA2 CI'STi.lD,1:. F FAA'I'.,

(MI.is Ltie (C,, /NI ~LoI Ie M ,M-/3 (D.-IcirSE 'Mo I1

12 .89 ?3 I 019 ILL9 DfMNOAA -114.8 111 1.7.t3 b f

CA- ('IAI -LD ,,ICXI13*IE0ISELE,GAL IPLRAMETERS:

111:1,Z S.Tiii-. VIA .TEML'.I 1 V, 51 TI'MIP,.I ADS.RLJMID.I RE,.I 'III 99F l-liID I I,
1

PL1 ', VA"'A111!;I FLA . IIo

19.35 L3.10 (4:.L1 4.2'14 L.SDE-13 76. 13 6"979.-LA 11.1 451- Nl DATA

ZI ~I 2 PUT.11MI9. VlA .T~i-.92 S.PS)TIMP.7! AlI$.HILLIID.T 11EL.HSLILV.2 £ELC.1VLRLSD 2 '.'AS',IO1,I, . P,1.F..' 2 RS,7.RI N.,: I

'9R, 799 4.3 4.17 11632-03 7722 7. 03,11 .LI .1 LI 0A A DM14

*1-17114,11,1) E-LOW

PRINT DAlE; Lf LJIN" 1ill,
ALL'. 1III MEOW 2/191 30 MARINE SLIRFACE$AED1 AM Pli IIL1N,2 RIALIL I LAN40 ,4S) I,il

'AIlE: 15:34:41 FriLNPAL MICROPE FIfIESSOES DATANAVERAGIN EIT.L 1
'.41DAlE 9 M V IS79 (SAY 11) SAN NICUILAS T.I AND, CRI NDOPNEI A OEAE I - LPOII I Ic. 2LLIWFMP I f'E

P60 E TLE ICALCOIi AIrLTOS D4.iLED U)N AMUSE OBSERVED AND (AL CUL.ASFD SALVUES tDUSINCER 19I73L'

FLUX1 PARAMETER' 914i I.E S' lEFES

tTAGLI ITY(. IoI-DWNI SCM.LAAC PARAMETERS PARTIAL DERIVATIVES 0 -INCR 41111HH I GI I

l AS RILNAIID:;SNMRER MEMLTUIRLM FLUX FF111114 SI EQUITY GENERA: FORM1 SN/fl?- U,EVrAL FOViM. .N'% OIL-

O069 Al GR1-.ELI 3,156V-01 L7*ZI1/?2 IiI-N2

I.rE..MSI1 I( FEAN HEM 1';H FIMl FEUD SCALING iVFEC.IID. F -NWIND SED .91, AIS'1 ID "MIN-L,I~e7-~ EM'Z'21/2 DR/!, 071 1R1 1/KqI HELI L e nr',I /-iI/1G1 I T r Ai)
1.91.1SF-IS -3. 3,4E-1G1, SWS/D/z 9 .9751 PVIP-,AS SLOPF- 1.72. 0Lt.

IEI Al 1194 EAT REAl FELLS
0 .1 34 IW.,I/ 1 0 2) SI'ALIRG)PT MII SM'. N=lE.U'LI1 MJRIN-ME HUMID11i1 :11

3.2'IFH I eonI-liILI IZ-nN 411CA II - .'.'Ii Axo
I/L At IL M, lENS 7.577E02 DN/D?' -8.R2L L6 Ps I 'P1

o a I N, HIEATI P1111 fm 'iSPF I 6~ i'4

IEL AT 71 -2.96E uI ROUGHNESS LENGTH M-PDT.TEMP.I(npuonI N4"UI.IMP IRCL-%

SAT AND SOLAR HEAl FOUR 9.673F-5 DPC/DM= 2.lE-I Fo'12
1/1- AT 77 IW atN/ m2) FIR LOPE 7 1 'I 01
S01 a-95.a2E I?2

DIAGL COF . AT I M, tEiS N=LOIEIIE STRUt .iE.II 2')I
9114 IN SF4101151 I FRESH TOTAL IIPAJ BUDGETC FLLIX LUIf N in les . P.1*119 LI 1M Sell Ax

(M Mteer0, - tk'iN/M21 Y1 ISA 4 PSI=ON~
7.71110 0I -. 79E02I CT? SLILI'O R5ATA

P511 Al Il -U.RR4P4Tn BLSWEN RATIO
MiI A -- -i IL Ino lI

P.1- AT 7l1 -1.21!13 -'.97 5
FM? Al 71r I-II. 0214

III NEPAl CR45 (ANTS :MISCEELANI 1I115

'4114 RARMAN lRA'JITATITLN FRIIEF lN" PRUIFI F IRN SUER
I ONSAN AILFRTIN TIAPAHT T'1.1MD ; 594 HEAT , SITURE AIM DENSITY

Il01 1"n 0l. N1~i ' IMIIR1111 I, 111 1 R" TRAN'V EII I TRANA CUR[F Iq M A/l

0 .4 'F7 0' 1174 0 .74 aU.P9?103 1 .375,- 03 I2261

* E NERREOL 'I- AIM (Ft LIEF IC 11li1A1

Arco r . i~ . o~i . ~ t~d, FP, fPNi V if F~PIU Sl. sn1iM/., P-t-I0 Der ofi-f LII.I MelI
......I lin P 'o''lB I II0 '. 1, F' 4111 :

94111 9171/- HL 3I R1 1 /q, WATER tIAI blAT V.*P

I11. 'I k ' 9

*CONTINUER ON1 RENT PAGIR 494



RUN NUMBER: 7905091530 MARINE SURFACE LAVIN PRINT OATE: IT1 JUN 1980
STAR T TXeI: 0534:i40 PST RL MNIERTJITEORULSCT D AT1A TAMPI INC RATE TALL .T,

5
RNLL, 61M1.

S TART DATE, 9 Map 1979 (DAY 129) SAN NOCO LAS ISLAND, CAI DATA AVERAGING, PERIOD: 3Q M..

E STIMATED N0E.4OMKTEUROI.UCAL PARAMETERS AT TIN. METERS:

AIR TEMP. WIND SPIED DEW POINT TEMe.STRUC. PA"PRES BLK UT TEMP AIR-UT TEPR PUT-UT VEMI:' YIP--UT TEME VPITW-T TEMP

TIelsius T~trsT (CetL~ (Ke.I uR-2/3 ) (MilluurT (Celsius) )Deluunl (Kelvi) (Kel l:: (KrI-)n
02,52 lTT.2 .9 NO DATA 001.1 a 13.7853 -963 -0.6 0.5 3?

RELENT POT.TEMP. VIRTEMP1. V.POTTEMP. AR.UM IDL. REL.1L'MIE. TlPFC.HJA). YAPE RF. .) S.YAE' .RES PEE. INDEX
TMeters Ielu (CeI I I sT (CeInsun) Kg/tt3IC (Percen) (KNo/RN)I TM,11,Rars (Af lunr; b uI.TM ?/3)
11 TI 1 291 4.043 04.04) 6 .6A,1-0 77.08 7.030F 03 11.360 14.764 ET.G LATA

* BO111K AERODYNAMIC CALCUT ATIONS DATED ON4 ABOVE ESTIMATED SRI (JET AT TEN M--TEDS ITNIEHE ET AL ,1978):

INFERRED PLUS PARAETERS 1NE-D INTERN'S DMEAN VENT TOAL

5 1AAILXI ) -- L)=p,- DOWNt SCALING PARARETERS 5.-LOCITY COUANIANC7 MIS:ThLLAN: GA:-

IRAD.RrHARDSON NUMBER MOMENTUM PLUS TRICTION VELOCITY UITHN LONG. VI LOSITY AIR DFNSITI
I4St.bIe,-Unsta60I (NT/nOT Ietes r :Aeter12/IeD <Kg /N 3)

-0.022 AT CNN! -2.07E-01 4..5f:-OI -. 85E-I 0.226

GEOLOETRIT MEAN HE.IGHT HUMTDUITYFI PUS SCA INS SPUE.HUMID. WITH AbS'. HUMLI)ITT A IR SET CITIE HEAT
(Meter) CMH=021NZ2II/2 (K g/e n2)j K q)lg (Mee Kg/e n3 ( Irl/6 De)
12.99 4.79E105 -9.510E-as 4.76CE0O2 4152E 42

2/L AT CNN LATN, EAT FLUX1 SCAl INV, POrTEMP. W1ITH POT.TTFMPEKATJ.E WA TER LAT.HEAT YAP.
-0. 02 ;! (Wtts/,t2) (K,:'T-nI (Metr 661./Nec) ITral ./KqI

1 .1S 0E2 -2.b642E- 02 1.0 1TE -D2 SOVI0E as
Z/L AT 10 METERS
-0. 021 (ERN, EAT FLUX RLOUGNESS LEN11TM YAP.PRES.AT WT LEVEL

IW.tts/.2) (Me 1er-LET (RulO a~
MSNTN-OBUDNOY LENGTN 1.35E IT 2.450E-R04 15.740

-4.655E 07 SEYTAND SOLAR NEAT fLUX DRAG COETREI II METERS ALIS.AHUR)SD.AT WT LEVEL
(Wa 0is/n2? )l1ine nsuILeI lKg/n )
-5.6a2 0 2 i.36E-Il 1.189F-U2

TOTAL HEAT RUDGET ELIIX PAA.PNES.AT WT I [TEL
(Watt s/ 21 (Mill a~u
-4.00 2 1(312.713

BOWER RATIO
(tn u n ItI)
0.114

*MEASUREMENT ERROR ANAl YS15 OF PARAMETERS LISTED TN PERCENRT MEANN 16808 AN COMPUTES 160M EOSTTITUENT MU-ASIREmLENt A!.CUXACTEL.
TOP R OW ARE PRI)EILE ERROR VALITS AND BUTTUM ROW ARE 1,111K AERLIDTRAMIS ERROR VALUES. ALL VALUES ARE APE644ITHATT AtNS ARE *:-

CRAD.RTCN. Z/L MOMENTUM LATNHEAT TENNEFAT 5(0 PAD. TOTAL NEAT R OWER FRICTION SC) EPEC q"Ct POT 1. Nu~Jc. DRAG

60.62 CAN AT 198 FLUX FEDS F LUX FIuS PL US RATIO VELOCITY E:MTISbI TY TEMP. LENGIH COLE.

76% 1290 932. 157% 620 5% ITS 2i9% 470 11:0 TOO 670 93%

160% 08% 46% 400 1169 50 IT% I56X 2 63% 1 39% 64 40%.

*CONTINUED BELOW

RUN RULIBER: 7Y509153T MARINE SURFACE LATER PRINt DATE: 11 JUN 1930
START TIRE: T5:14:NV PST NRE rtRCROE'TEE)DGLUGT DA16 SAMPLIAC. VAlE (ALL_, )TAAMNLS:: f:/Mun
STARE RATE: 9 May 1979 (DAY 0291) S6N 6100-AT 10. ANS. CA) DATA AVERAGING- PERIOD: I, Nun

C EURPUSITE PR:FIET I. AND 1061 AERI)SYT4MIC ST RIVES PARRMFTER VAL 1E WE IGHTED AS A EURCI ION OF THE ANU(VE NEfPEET 1, FMA!CuSEMERT ENVURYS
W1TH THE LOWER LIMIT O F (NE COkRSSORNC N MtASUVEMET U:VCERTAIRTE INSICATTFYJ In 1 1

FLlUS PARAMETEVY,
STAPHj ITE .~UP,-.DOWN) SCAlING1( PARAME TEAS

I.RAD.RCFAORN NUMBER MON!: 6113I FLUX ERI CTI VELOCITY
-EStaRle,-.VnstA.e TNt/nO MetesNc

0.043 (01.021] ATbGCR4 -1.79F-01 16.01-021 3.7911-IT1 1661-021

IGvOM TR:C ARA HEIG.HT HMIDIlTY ELUXS TEAL (NO P-G 600
(Mtr GA-ZI Z2IT/ 2 (R/ec 

7  
(Pq/ ,")

02.99 4. 9-05 1(OFE-T9) . 7_17,r K5 30 5

ilL AT GMR ENATAIF 1(13 YE:At IRS P TEMP.
3.066 1 0,2 (Uetts/anr21 (Kel,,:

TI;E102 I.) tT 6.57(fF to1.L-
2/1 AT 10 METERS

0.00s2 11 .02) SI'N.LAT ELlIS POUGHNTi. LCN/TNi

NON)IN -ORJ. NOV LEkRGIR -01.47) 01 LI.IOf- (TLC 1 1. 71, -(,4 ISLE-IS)
I PE ., S:IY ANDSO A0R6 NOAT I Ut SIRE. l"lE At I0 M1LEE:)

I2 2 1.0 P I 1 21111;: r4.DEOC4u

TOTTAL (uAT U 1ElITI ELUXR

t-5l IF 12 13.1 -0) 1

I'Da/N RATIO

0.316 10.061

N DItERAL IItN TNT PROILE AND BUIR ARODYA IC DRIVI S PAAMtITT VN)OL( AS)EH~IE VIA 141i STAR.TI SVITNFRT 110C N:

LISTED IN PERCENT DIPFERENCE AND ARE ..nur-

GPAD.RION. Z/1 MOMENTUM LATMHEAT S:R.MEAT SRIY RAD, I U(A) NEAT PuIWE N FRICI ON SCL. 5r-tE SC(tEOT. Pl-1,/H. DRAG
I3 ol t.oN AT LOt' FLUX flux F) US F(4 EI VOx I RAIO YE).OEITT IIDITlY I Tic .01ITT6 (GET.

LlbG 121% 25% 0% 0540 0% ID 165% 13Z 44% TOTS 400. ~ 4

A*N n all" 495



n-RIN1E SIWO<ACF LAXY MLI.= rldiDIR E4PORIMC8I

AT1 129 1I: P I (I'Rt 1I B.46871
MAW~~ kE l0::I~I.CAL ;" 00.1 SI 110101

514 N ILi A4/4.1' If. "ND1, '"I. I I OR (41

1.I4II... U~ 90.' rR1115 DAIL ; I I JUN 19SF
t D1I1 1 '".ttI'I.MC; RAIE (ALL (2116881 SI: 6/Mon

C' A0A11AVER A C INCO Pi(1D: 3G M i
* C=,:.~. J . ,' 41tf4 2115 :AUR I-UPP49 LEI)I, 2( 0WER LEVIEL

*~~~, . LC.v 4 11 1I4 It0.6 NtI06E N No.07 10 No.0
* , C LII Crl. 248 4121 1 1 . oL~ c w111 ANDI';FFS IlW I ND '3;90( DiRRI. KY WAD WIND DN

6: 1 .. ct.I 4. 690 1.370 4.958

III N-l I I1 N-.4 A lD No.17
f'IC d . 01,~ FLAG il. rF 2/R 14 S4150 09 5

-19 PI.r I llk'~ 17,61A. I010 jC I D L: Il

o/.~~~~~~~~~~ RAT. ~ 6~MtI .,0, E C, IOIN AT,~ WIND S1EL S LLARPMCNXf CORlREfIDSC

uUCl II 4 I0 1 C.~CC 013 0.992 0.9b2

Sa. C,,: ' I[. Fr 14- fkAN!S ,711 -2,, P IN 11 I14ICCNC RING UCOCICO.

I Lon lIAI VI' -1 :k .11 CAllC C.R4lrf.Y 7EYIRfkF.DFV AC 00' 1 FLUX AC FRFQ.FLJX AC VUOLTAC ACTFREQIIENCY
I "(N, Lid :1~ . 1 , (LSI I'C4 C., NI. (.I.V) (NC. b15/ (NC. IlN I 1VAC) IN1

IC~~~~'S I92 CI 154 5,9.66

Clii i,1, 1. P(W.C.11- W, CCC. I : 11644 NGCC IF1,4/, CRCW AND Li, 11514444 LCORRECTIOYSI TRANSCLAYES INT0 FINGINOCRING UNITS:

.:' :I 0 ~ l 1I.lCIC. U1 WC14C) CDIR. DiAI.PIICS.1 SRI dAD.) 5611 WI TM DM 910AIR 1089

Ci.~~~~~~~~ ,.-:, .io..,. Ino-i Il 2/S LD..= C1oI rI ~ t/2 I(Klo,] C gloli
1:7) , hOA 311 .13., 101017 -4.70E 02 1..755 266.053

6 1IIC 11 21427S d . 2 11) 184CANIC B1A.PRES.2
-:1.4 (0' Mxl73 Met'er 1424. Mlll- eI

"c .0 I m/ D D1A -0.5 1011I.27

Pl--. C,.EEIIILICC:L I/,IC61IEICC

1 !lIP C ICC IM TC 4. I V. PUT. ILHri.I rAY .itl:ID.I AF L.1.jM IS.1I 01400.ACMID.1 VAP.PREI.I I.VAP ....SI REF.INDEX I

:IlI 14.331 8I. 5OF -0 75.7 6,9470-63 I1.2356 1.667 NOl DATA

Ill"W. VIR. I FMF. ', kI.pn.lfMP.1' CA FI. .ICMIkCI. 2 RFL4-UC-IlI,? %PtC. HI 11).2 Y111. PRES.2 S. VAP 'AFS.2 RE:. IoIFI X2

wCe n ":i.- IC.(.-1 L. I - EI-Is lCKj/mI.3o, (~rei Kg/KqI) (millobar) ( Mi1rl l b k .oM-2/3)
C'-. Ii 1.2 4: 11411 -. 6,7Y7 7.01PE03 I 152 14.71li6 60 DATA

PRISY SAIL: F;1 JUN 1981LV:4 1:< 41 9
1
)YJI Id MAI, IlL lIACF 4111011 DATA YA9PI.1ING 81110(ALL CHANNELS): C /Min

14. ... 4.' 14L M10IKIlFrk l02 ICGY DiCTA AVERASING PORIOS 3 M

411~ D141 M, y 1.4 1/ 41111 1 SYC 12111 NILIIC 11Ali'1l011140, CT/C. lip UMR I R 11110 I UPPFS LEVEL, D=LUWER ( EVES

C',., OL/ C..I CL: .31 ICI S 41/SEXf ON AICOVCI 14/15VI 41AND CR1 C047.1.5 VAC 1[13 iDAU'3IND-FR, 19731

FLICY PARAILYI.1I1 PROFILE SL OPES
Ill11 C l I -34EldJ1, 5/;AC 014G PASAMF rLIS PAR11AL DERIVATIVES I.ISNCR.WSIH 111IllT

-T:2:lI 1-1214C ,CJ r.114'14: tilNIU4 FILIXI TP10C01014 VILIICII CDIRAL FORM: EN/DiC GENAI lFORM C INZSLDOiEo
C: (N..~l. / CCII Ii1 t 18/42 ltd-/f1 1111-1NP I/Il nII/7210 ll II21- 111-l(n2-PSI ) I/

ll 4-C -I i 0 3.013:5t-01 z7l2)1/2 1 N1 -1,12

CC' C. 1/NIC,'CI P1,:1.Ill1112 11114 112 PE . AIJMS. N-W11I)D SPF' i.Ill/se" NIWINDN SPEED IS/st-r I

W eI SLPE I. 0(- Ky) Z- ECl G11 I (R 41H F 1140 r

2 h21:1 17 I)HF 1031 41ptW 51 2/T18 DM VZr Ails9

-I. "COL 2n I 610 [

IAJI HkA '1/412

C: 1; MCIIICn 7-Hr I CH I (Metes ZIHE1UHI 4M1 Vert"A""

/1.~ /0~ -C' IWtt ix.
1  

PS SL OPE= 0,11

14.3r's 4./II GM C.'TH ()VrtAi

........ )R~ II I,.2 AT/l. CAU PI,,SLOP = 7.1110

I I : 11/2 l I FC..E.' CC.IiI A F~i 1 in ..

rt- 1 ). C , 1C,? . PS I-NOI

C.' I: .MISCELLANEOUS

[;.AI
4
C :..'ICIn F"1",11 PR5110 BUlKI I Ik

C' ,..t 0141 01 CII C FCilIC IEd514D 1Sr. F(41 MISIUSE AIR DE0171
,1411 MI, 411'.9F R0C-C: F41 -WNS C11 009. lR

9
/i .I

1; '73, C4 1i74' 19.11-E 1131 1 -5 (I 01.225Y'

C I CIi 1411 ,AIR SPECIFIC HEAT
- ~ ~ ~ m aI jIIII uA.Id rI -0,ICrII4t aOf P r rkfaIPSI ol P,- andU/or P~rttl DS.=lloiloe. 111c.I./Kg de. I

.4441.1:1: ''I: .141 Dy I:4V til aD .4 02

.2/II-,,-l Ii/FYWATFR LAI.MEAT yAP.

11 ;'ll 01 W X F.Af.1496



RUN NiOMBLA: 790t&091606 MARINE SUJRFACE LAYER PAINT DATE: It JUN 1980

SlAN inE ; I 1: 9: 51 P I NIL iIIER T/iETEOENOL0SY DATIA SAMPLING RAIE (ALL E()ANILS( 6/Mio
tlIART DALE: Mey1. 19/'9 (DAY 129) SAN N ICOLAS ISLAND, CAL DATA AVERAGING PEAI1UD: 310 M I

0%dr.,Aj~v I IIRLMIEUOE.OGCAL PARAiTETENS AT IEN METERS:

AIR IfNr WIND SPlEED DIW POJINT TEIMP. SINUC. BARPRIDS. BULK WI TlMP AIR-WI TEMP P01-WT TEMP SIR-wL TEMP SP:OT-WI TEmp
Eeso( ()trv0I(esu) (ReT. zR-/3l lMi1liS, 'r) (Celsius) (Kelvin) (Kelvin) (Kelvin) Kelvin)

IT12: 113 D)1 NDTA 10111,7 1 3. 7SS -6.91 IT 1e.8 03 0.31 0.41

'L I ,H ) PUT .11.1P. SIA.TOAP, V.PI)T.TfEP. AliS-HUMID. REL.HLMID. SPLEEHUMID. YAP-P. S.S-AP .PRES. REF INDEX
(ees ICelsts (C<s Ce i-S(I (Kg/nMl (Pe-rcet (Kg/Mg) I~~virI (MiIlib rsI ( IeiM_?/ 3)

Ii Id .. i, 14.073 1 4.17) 849100.3 76,63 7.0040-0TE3 1 13 1 4,797 NO DATA

b 1 K AlInJDNAM1C: LETILAI IONS BASED ON ABOtOS ESTIMATED 061 UtS AT Tv/N MAZTFRS (PRIEHE El AL,19781

IAIE AII I ) IS I PARAMEFAFS INFERRED 16EERRtI)D MEAN VERTICAL
SIAbIL) I' IP,-DO WN) SCALING PARAMETERS FSI.OITY COYAMIANCE MISCELLANEOUS

L-AI.k)C$ARSS'_UA NU.IBGR - MOMEFNTUM FLUX FRICTIOUN VELOCITY WITH LUNG. VELOCITY AIM DfNSITY
_-lie - sut ' (NAlM) lilett/so IIetEll/sIrI ckg/nA)
Al Cm. -2.)9C-II1 4 .22SE-Il -1.7 8SF-I 1.,264

G , IFI R)IL ME AN H (ICH I HUIMIDlITY FLUX0 TCA)1ING S-PC.HUMIS. WITH ASS. HOIMIDITY AlA SPECIFIC HtEAT
M t-,eICH1ZvI/ (Ag/se;i V21 (Kg / KgI (Me t er K9/e 3 ~ 1 11c.I/ K Ee.)

I ,9.0 4.90 01, -9.48SF-I 4 .9 11E-% 2AI5lE 02

CI , A GM,) LAII li I Po SeALj I NC )POTT.E IMP WiTHPUT.IfMI'EMAIUOE WATER LAT.HEAT DAT.
-0./ (W"1 /? t~lui (Detr Kel./sec1 I .1 l/Mg1,210~~~~~ 52 -24E0I I0F-I2S96E
Z/L Al ILI MEILHS,
-10 19 II:NAKAT [FLUX MOUGHNESS LENGTH YAP.PRE S'Al WT LEVEL

IWts/I (Mtes (NiL Inlet I
MOIIN-OUJHUV tENLIA 0.29/lI .77004 1 5.71 1

-. '40 0. 59AN)) SO: AK INT FLUX SEAII CUIENAT_10 METER1S ABIS.AUMI(D.AI WI LEVEL
'W"'s/;' I D .. _vvL i.s l (Kg/It1
4.70F Li2 I. 51- 3 I.870-I?

IOTA) HEN) BUDGET Fo B ,X1AR.PREDAT WT LEVEE
(WatIts /-t) (Millib I
-33 61 D 101a,2.3 7

)iiim1ILN RATIO

M:"URE(N (clAAi 1'5IS OF Er~AAMIE1 I ISLE IN Plr~lN MAN EnRol AT COMPUTED FRlOM CONSTITUENT MEASUREMENT ACCUKACE.
l1lt lli AR) Pjt Vi I 81)1 S kII AL IlI)S An 11U) IlM ROWA ARE EiU) K AT RODYNAMIC ERRO3R IA) loFS. ALL. VA) YES ARE APPAOOIMA1E AND AR Enr

LRA), P ICH. I" NI:N .i 5311 LA) Af NT S HE-AT 509 MAD. TOTALXHHEAL BOWER ERICTION ICE SPEC S/iFS)O. ROUGH. DRAG
NL.e) GL-, A) TQM 1 1 111 (Ill (LI LKU FLUI RATIO TEEPCIf HUMIDITY TEMP. E ENGI H CUFEF.

7112 13'O 91z IvI% 64% 5%x 11% 225% 49H% 117% 16% 68% 97%

P-7.21/ 46% 40% 120% S*G 9% ISIZ 2 3% 63% 143% 437 40%

(I t II)U I S I IA

i:I.0. N0.10P,':t.~ti MARINE SURFACEl LAY0)k PRINT DATE: 11 304 1980

1,1(8) II,F IF., 4:I VI DAL ,4TCALI~iETE~i1 -A,0GA NI A SAvIPLINGGMATE (ALL. CHANNELS): 1,/lio
>110 iI 

9
FeIY

7  
(SAY 19/I SA.N NICLAS I.. AND, C'DATA MUERASING PERIOD: C1 Mi,

(I I Ol) 1 11 1N -011. K AE6:IDYNIIC DI 141VI 0 PARMHIl1k VALUE" WI I1 THE01 Al A EUDCTI0IN OF THE AFOVE EESPF 511V11 REN>IIRETE1 ET TAORS
81)9 L I,'r LIMIT 0 INK COA0S

t 
U, .s0 IN-;,tASIEM In ll RI tslEI9)0 INICATED I N I 1:

FrlIX PARAMETEL

.04" I 11> v 5) )> IIF Ei -0AT N,414 (6.A11-02)3

(2 Gm1 4II LI1 It 21 1 1.233 IT (I IS)

I. il IE II L Ut,11I 1 1 K h M

123 i .Ii4 171) Q11) ElI 1591 TA LI l n"

Z7 t IGMI 1/ AoTti 51,A U r~ lio Fi 1 1, 01 T MET R
I Wo ." /i;) i-elerI

I I, ": 3 1 I (tn I Il Ii I I I 00 G 111, N ,l

ki AT Fil/ I .0 ux

AII .1 (10 Ill

I in ~ut i B T E, Til Pkil) TE641 J Al~j EOITNI)C1 0)16 FI~AMIW TIP 08~l~,0,A~lt)MUIIEI A I 5)6 4'TANDARDI Il VI[Al IONRIRUM E ll)IER THE

I: l"M r' lil S I VIl0.,I Al IAR I A.l(tN V~O)III ~ 19O I LWIN k!,N vM I TE VALIE I I A -f RI . AL) UAI 0 AE
Il (P. Rj 911. ,)EF)I KFNE)i ANY ArF'ir

(Ply RI It N. MYlvlt, 1(wv. H A r1 N, H AT 1169 RAE. IOTA' HI Al BJWI*N I(IIC I [ON S;/I Il :44 I E;lI VOL Il E0171 RAS,
1"IVI I.,!" El Al Ot I 1D 1) 1)1 1 X 10 I i 11 1X RAIT 1 0 VFI c IY I I IM11I)I1TY Tit MI . I ENSIA (IlIF.

I1Dill 114% ITS S/1/A % ~ 1.,9% l6t 45% "B% 48% 301.



MARL'14 'I. I i
!,AN N '11d'

RUN NUARIA. 74I5091%IAO"i. -

IND ITn 3: 5. 0 P'" No Il
ITORRI DAli I ' f nM 19 /y DAY 1''Ni 1 o . L I IOY

An Al 0!. CrIACNFI. RAW U,1 1 (934 RAGE n

NOd , h 01 Nck. GIcY PLO o l N, bY ot

L,205 0.0GI LAL 491.' 41, 43 Orl ''4/ V.T76

No.1 I 401I No I.' N 1 Na4 NoNI,
lK 1T TOm.. A! IWUJNCT AC 1. JiAll, MAN.". 1,9 A tI .~ ,(. 9 VA . Fl T

DIGITAL CIANNVL RAW 1901A IAyj fAt;, EOIOUTI NT DATA, FiD, 11 C,, IBNATLION ANl' W11' .f IU ftA/-MLNI CuIl9RL LI(,:.

NO.I N.-', UPlWLIND NEIAA 4'IN oli AND , 1!/ I W'- L1"- 1 ElLC. ZUL <C

A' L ..I AIRP 1E9. I LNI /IO.-NCT9 'hTMLAt- Ites LVo k I 'Yl, fc~= F2nI 1c4
141 1 1 0896 1 4.A u'7) . ATL ILL3 -21. 3.19'. ' j 72 i!

ftiER HAll,-Ai l LNo 99999' ItNIw lOAorAl INTO CNLI(IL IC09 ''

19LNYWl 191G .NWIWCOUNTl 99:131I Vol 1.1511'N~. LS. T1v IO RF 1 100 V 20 PCc 1,; 9.2(i
s, I AL . 0, .. 9 I .1,2, '913>

UP Tl-'.CC MIYIIcll f UI G 9 AL) P9.3949 (LAS 'INt! JD ING; T1O Hi11(19 CAL. AND iOC.NPMI NT C0OR0001T190". 19, 'N.l-AlICY NAL'.o.kiL(115

Al I[RT0 .1 WIND SPff71 ;W10 i I3 A I111 TrT
1  

R!,01.1 WL ND D I R. U Ff.b1 L .9 1 RAD L L LI 'p MI AIR CR4'

(cel sI )Met er/. I COLS~oO 19. .M'' 3I 1L3.,OTrti , II -,.Il (W.t/2 I/ Ce sic 1 PI LO:I ,3.792~ ~~~~ 12.4 7 3 NDAF )42ILY '.55E ,2 13/d 2T.5 704

ARlR.2 WIND SPEt 9. D' ' PIIINTC I, ' "' 00 2 S11 [e2. L) 4'kloS.i

1:'.779 11.56 91, NU 1141h 0. 14 UI 7

*0111ATE) M10,)IISEEItIILD1IIlAL '999991905,

HEGHZI PO[T1 R'.I Y;19Il I Y.PIOT .T1MP. i AILS .1lHU;,IT. I IRELHOI. I SPE(C.91l910. I 09I'P Rls.T s V, L.YDO .Iw I EF.19-L' I

18.35 AO 41 4.,9' 0.663-t 77.19 ?7,IE '[ 11..35 UlY ' NO! DATA

v,219,9 PTTII .7119 3 PliIFn'.2 TA~~-IT 2 DTL.)YJPID 2', PC .IAl9lU. rP')...4'11..!AFLo
tl-sntItI" IC1LN LCC!I~ Ll ~ o. '0/3 -Tec'~ - KgO) 114', 1~cr MiP~I Ir 19 ..r2,iS l

Y.21)I0z 2) I 1. I11, 14.107 R 972.'.9'T - /1 29 4 7 .1 1.317 3 I 1, 1 4.2 . 130 DATA

PRINT DATE: iI J10N i19)Y
014,4 NU1909: 7905091630 MARINE St-lei-AC I-ATER DATA '2l49PL1A[ D ,AT IF 0 I CL ,HANNEL S): 6/Mn

A.1P01 TIMOE 01:0 o 9 ICR9IT)DL DATA AVEcRACING PI'01): 3lL MoIn
DTN ATE: 9 M~ay 9,29 (DAY I9 PV) );A NICOLAS 1 (10AND, N U1 N~LNI 91993: I'=UPPFR (COOL , 2-1 2490 L EVEl

OPREEFILE CA.CI, AT10NS 99090 ON AR0(7 0010(00,5) AND CAL CLII WhOr VA! Ut,9 IICLSTNL2
1

,197A1 I
FLIOXPARA 790II-b'L PROC ILE SL I")ESfly_1 U3 It~I~.lo4LlL43tl OGALIAG PARAM/I-I' PARTIAL D900I.ATIVCO (eoTAcA.W1T9 (EOIIJ

YO.,AD.RIC4AR1,:.ON 91111011 MDII 67)9 F~ll) FRICTION V. LCI22TTY 0011) 90RM:DN/DZ= (ENC:RAL FORM1: 11.9

It'SdhIp.-!lI09 INt/n7) (mI Irs/oecI ILN1-N2 11/ [IIA1T Z/221 1)I- PS 0)-"ILt22P I )I/
1.004 AT C1l -11.51F-62 2.635C-01 IZ )I/ , IN5I-NOI

I,11o991910 OFEAN 99T12HT AIM I TFY FlIY) SCALING '297IIROWAlND S999(11M/sec) NoWIND '29(1) )ti/t~'1
L.1'I Gfl41721 K If3/c IT 1014/K04 (1EGH ,MOGN 7oHf C, I 1A1 Ve:.A-l
(2.3?V 9.293-) -2.874ET 5951/l70 7.5&F-02 PSI--P3ilT

NT SLOPE- 1,52L 00
/,I- AT GMM LAT HEAT POLIOX
0 IA 82 Watt1/1 SIN)LACING POT. TEMP. 0'DEC,MUIDTTY 4q/0.31l N: 0P3'C,0MMI)T11 10kg. 01

2.299F 01 (Ro! n DO 100 I ~ teN T'417 1in ,R ('or A7
Z/L AT 1 icmrcEs 7.,90OE102 DUN/DZ' -0 .92( '06 0)1=00111

0,.14D 120.H003 OlI.) ' PE -ie:E0

Z/0 AT 01 -2.35 '% a,0)719909 LENGTH A=P'1I.TEP .....~n NzPOT T0'leon
l~I eIer.) 7-HF I-13(ees 7 -)-ELI 19) 'm r Al

SRY AND 59)0MAT FLU) 4.941-7 DPT/ Zo 7.3 -2 1S
//1. Al 72 l(Watt/3 I1 tI InS .21

0.29 .. 5 ,

OR AG 0029 AT I0 RI1109l NmL _EM 5300/ ( 2'31
Il,(LN0tIOI 9l,1' (.0 9TH TOTAl HEAT 9010020 FLIIOTA nnXnl~ 7-H0 r1t II (RI 09 tA t is

7.13)0E 01 -3.56E 0.' C17 S,0[iI'NO DAT A

PSIl AT 7>- -. 20832 1 010WiN RATIO
pr,1I AT a -659J07 In,90.

P'2AT 120-'19 9 -lON
Sp22 AT /2" -II8AI 1658

*GINFRAL CG090094W; MI DCOLIANEO)S

VON9 EARMAN T200VITATITI9 PRRIELE P0 1 11.0 B91 BULK1
TAINSTANTs AI200ITRATI1O T UlRPND. T)0.THI0 9*9 HEAT RIIISTLIR9 AIR DENS11Y
I'4s onutI (M/v c 2) N9.490 NOIRRR 1RPNFP.CITF0, .IRANAECDO, O/AT
0.4 q,7939 0 .74 0.74 0 9?E -03 I 37F-03 109

ft UERNE 9011 i: AIR OPI210IC HEAT
Wcood cyp lInitat ito exceededl ftr M*WS-t*RPI ofPrOofil. Slop, and/or PartaaI Deroet~o.( ).I/R 0aI, K .1.1I
riteputation *ecivr4 bp noortion of: L.IS3 Ia

091 '042- .!- .090- .4g/Og. WATR LATHEAT 9109,

o I2INTINLE 09 ON )0 PADO 498



RUN NUMBER: 79050T91630 MARINE DU.EPRGE CAI N PRINT DATE: 11IT l JUN 7.4
STAR IRE: 16:5R5: 0I P9TNR MIEHIJMETETOLOOY DAT LACE INC NAB LI. 911 , it,

STARTI DA TE: 9 M ay 1979 (DAY 129) SAN N IGO0TAS 1% 1 AND, CAl DATA AN.HAGIN. RE 1 I Mi':

* STIMATPID ILEROMETEURNI IIICAC PARAMETERS AT lI-N METERS:

AIR TEMP. WIND1 SPEED DEW ('DINT TFNC'.SII .IiAR .IR'EF I 16 IT TIME AIN-I i PuUT TIT ii L in . I Ti

'Celis "Itee/ I '(Cel u KR .IX 7-2/31 (Ml Lbu I E_ 'Kli:) (eyt' (el,, YI::, 'I
(2.792 11.66 97,017 NOC DATA 101.17 13.738~ -0.4 , Y'40 L 13,1 1

HEIGHT PITTEMP.1 NIRIINP. N.PO T.TFHP. ADS.IIIR(D RIL1IiMI. .I FIeT. VAT ERF1I. OA'(E.lE N)

IMeter-1 (Celsius) (Ce1,.,u.) [CI-ss) (Kq/el) .Piel - I: I~/K T M, tir iTia iN.-
10 .00 12 ,89 0 1 4.028I 1 4.6 , I 1 871TE- 03 78.1 2.1 ,:: IT IT till INI' ..:

N 011 K AERODYNAMIC CALCLA.I 601080 DAt D ON ARGUEF ESTIMATE-D NAT U1S AT TEN ME (IRS lFREHEN Er AL , 1971131

INFELIED B IUS PARAMETIERD I NFE RRED IEFRA'R RN ME NYI I' ' I TI.
STABILITY I- U P-DOWNT SCAL-ING; PARAMFTERE SFi U/OITO GNVAOTNN7.Im r:' I I mUsl I

P.WAD.ROCNARDOON NUM"tER MOMENTUM ELSA FRICT10N 0,-CO/ITT I'lN LONG1. C"IINII SI Il:.T
l.-SOt.ble.,-DRnDe (NY/cTX) (M et ers/Lcl ),t'ier P/s~ _ ~ /

-. 09 AT ChN -2.34F-0 4.363t-01 -1 904EO 01/s

f;FNRETRIT. MEAN HEIGHT HUM I 101(I5 F INSx SCNTNG t1'LG.NDANl. WITN A"D (*910111 AIR CPlI T E'C i-SAT
(Met er)G ONH=IZ jiCZ)I/ 2 (KM/e e2 Kg/Kg) (M eter Eq/-r- ep Il~l.11K KelI
12,99 4.RTE- 15 -9.aIDElI 4.2E1 4 TN 02

Z/i. AT DM9 LAT.HERY FLUX SCALING PUTTEY'. WEITH POT .TEMPERATUJRE WAICIE LATI HAT VA".
-0.024 IWyts/ I2 (K.,ayi (Me ter eD/sc)I (IT- .1k 9

9(E 2- S3E0 ((TOE-I? 5.91SF 0,
Z/L Al 10 METERS
-0. 0(LE SENNHEAT FL US ROUCHN EI LENGTH NAP.PRFS.A IWT LEVEC

l.ITIN/-2) ~ tertIs (MIIlI b a rI
M0NIN-0BiJKNCS LENGTH lN . H I o 3.026ED64 15.69,4

(Met er S)-5.464E V? SF0 AND SOIAR HEAT FLUX DRAG CU/FAT1 II METERS AAS.U.LMID.AT UT LEUL

(Watte s/ Z (1 'MhenSoo _eI To (g/ , 1
-3.5SF 02 1.AlOE-DO 1.1 IR7E-O2'

TOTAL. FI bUDGET Fl 1,3 FF18 PRED.AT IT I ('sEE

-22 ., 0/ T) 02.37

l'IlWFN RATIO

uI. t' I

MI ASURE M ENT ERROR ANALSIS OF1U PARAMFIESS CISTED IN PERCENT MEAN ERROR AC' COMPUTED FROM CONiSTITUECNT M/AC'EMENT ACJNACIES
TOP 811W ARE PRII II LEANTIRVAl U OL'i ANT 1.00I JIM ROW AR1 111 IFHIFIDY NNMIC E RROFR VALUES . AL.L SAllIJE ARE, APPROXIMATE ANiD HRL n1.

GRAD.RIGH. ZIL MOMLiXTU., LAIEA1481 A SF06 RY HAD. TOlTAL HEAT DOWEN FRICTION SCs.SPLG SC./LEII ROhi(il. DISC r

NU.AT URN AT (OH ElU St ,~I F) K ILUX FLU XLI RATIO VELOC ITY HUSMI1011Y 1P. L EN/TN EDGE-UL

83X 153% lOS% 1 69% 737. 5% (IC 24(1% 547. 111,% 197. 747. 1 (1

18N/A 18I7. 467. -I4 1/ 17. 17. 5. lI 1587. /1 647. 1411 43. Air's

SCTINTINULD BELOW

RUM NUMBER: 7905091630 MASINI SUNEALI 160tW PRINT DATE' II JOIN IS/l

ST ART TIRE: 16:35: u Pt,1 NRCL MTTI iAMETIEI'SILDGY D ATA ,AMPLEIKC RI E IAlL CMANNSE) $: "'1Mm

START DATE: 9 May 1979 (DAT 1291 SAN NICOLAS ICItANO, CA' DATA ASEHRCTRINC PEERISI'D:TI' Min

*COMPOSITE PROI$ lE AND FIll k 8PRIIDTNAMTIFS71F18110 36T1 :E UtI,8I1F0 D AD((NO I UN I~ I IE .11.1* RECECYIYP ME 6' (TREALFl4T 06,(86
WITH THE CNIWFR LIMIT OfTECONRESENNDENG M I ACNMiNIU SERTA[NTY INDICATED t

PENN PARIETINS
STAT.ICITP IUPN -DFN Si/AINC PARAMETERS

GRAD. RXIGCAR D'ONi NMBlER (MOlNTMF- PLUS FRIFTION ViICOITY

1053 11;.021 AT CNNh -1.89F-01 EL-/ 3847E-UIC IA.OE-T21

GEOMETRIC SPFAN HEIGHT 608I111 (iI IACING qPEGNHUMID.
(Metr)GM.l111l/7 1K /sec ,7 KK)
(2.99 4. D7F-iV ifhiE,1' 6T 6.R2TF-TO 13.IOF:- 05)

OILAT DAN,, CAT HEAT ELIIN SC:AlING PUT. TEMP.
0.090 to.021 (Mti/21 1"'I _)

lOOP 02) 1/1S2.LSLTi COE-U?)
OIL AT 10 METERS

0.1069 10.021 SEN.HEAT PLUXSE RU'NE'S9 LENGTH

MONIN:-O~bIIHOV LENGTH -9,2lE 00 ITtETC 2,09SF-4H IbIL-eS
( Me ters)
1 .442E 02 SO AK i AP1 RENAT FLU AJ OGLF T TO M' PERT

(Watts ,/t2) (Metes
-.3.5E 02 leOFtOT I i, 7 4.SE.-D41

TITRL EIRAT '(lOGE I ('C.N
I W. "tNItM?)
-2.0(11. (2 13.11tO Iul

06YnWEN RATIO

01.335 ((.CR1

DIFFERENCE 1IRTWEEN THE, PROFILE AND BITi N AT-RUOiNAMIE0871 AFI I I, iD'. 11 .111'AM III In T,: 61 1.'I',-il '

A1BOVE WFII.HTID EO. 'MPII)SlI VACITEFIR MFAfiSNFMFNT IINIIAIATNt III ol N 1 i 1 S,') I l.1 .i,'NIRlij'li( (A

LISTED I N PERCENTFIV DIFFERENCE AND ARE i 'ar -

GR ADRIEM. Z/L MTTHENtUH lAT ERAl SON H.O Ar I S 89011 1111,'! HiAT I 1; I 1l, Tl1lY I. / . I'

NU.AT GMH AT TOM F1 1)A REI t Fi tiX Ii IA] It'II' IXI, . 1 T 1 i !i lI I (E .I 'i 3

104% T1l% 4X% ?,6x 270 L% /0 ('4. /4-7 W4 T1lL '

*EMND OF DATA R)84 499



tAR I NE S-IRFALI I ATEkl T. R04f( It 3U:0 1 :AL 60068 IMENTI

NA'.lXL -l FA 11 LA! L'k.TOAY
A (911o911.k 14 F'i!YSILS BRANCH6

,,AR L,,, ,1~D.'1 lIltR '4! £11. ""' ST ION
',A.N A L ol'- I%,i AND, CA? 1:1 019(

1% 01.1 E (TkA~l 1,GI616i DCAIA. .'.

',.'.'oi N lI 'DAI : JUN 181
'AT 61, .~~ (1; ,.( (L (ANNE LS): 61M.0

DA .0. N( I A' I9 U6'. -DCL.Z)E LWR

'I t, ' t! 10LN NL.65 " No.06-11" ED No.671LtoS 8 No.9

CI "3f 5 "6 L, 6 L . I(19 4.6 9! 1.8 DE S. 61

*N II 91 o13 N.o14 N.; 4.16 No!
A . MA', 169)) F, At. ZERO IC) 5%841 A 998 AR Ud 1 - L,

<Ii I u JI 1 44! 2u,

'A.I d ,.' k9) AI: 19,91 HMNT ['AlA, ILoil' CA I '4A911)N 6.4' WIND SPE~f, EDLARP01ENT tLOR6LTIUN5:

,1)1111 NI -OAIl 111118 I ANI) .1' 61470 C. 1CAL W I LEFIAL WS3I6 LC 61iLE6

- :, o. 1 ,.' )91 )6)l',l!U INIO ti,.I) I ht,. ItoI)I'.

V11"9. I 1 1 I . REFElVVll 1.I>93) T.At RE 1- 718( V 80 P DiCV 1C V ULT .FLUX Al:l PA6Q.I-oIX AC VIbILTAfIE AL: FREUENCY
1,14 ctvl 11No . ltL'. (N. . 662", 18,. )5%,' IN..11) 14! (H,)

(hI E. , V.: IV ('oAf I1E.'i ((111t UEDItC I , A(102- UL. AND 6127AR1PM, NT CORARECTIONS) TAAN3L AT D1810 INTLECNEAIN, U)N115:

WIND '(L< fL[Itl, '110 R111 EC!' ' 1(6 1 1ov IT! DIN. 1'PAR .P4R65.!I 'K.AT6.) BUL K ATY T~ 15MP811Ak To9I'
- vti;,e.) 695.9 N! o81'3L'0) Tr i iir . ) Wo/7 I Le Lso (111

1: 1' h9 I. NO 661 -I(i1?.r wt I / - 051 2 (c.13 J 65.9K

4'! NO V6( 0.41 1111T.26 E2 1 f

II L)' '('9.Tt"' I 61.T .F. Pm .1199.! AEi.Nol9(D.T RLL.HH9U'.1 D966.6IHAID. I VA' ...... 5.vAP.PN66N.1 REF.INDEx 1

3.1 ( 159 14 .120 14 .2 7.42< 779 .1350 (1.546 (486 NODT

1 :1,1 TorI .. (.II'('. 2 V.9lT ... '...' umlD.2 861.969 111. 1MI~ t(L., 120.PNCS.2. ! 1,14P.6A(O.2 RIFINDOI11
'.te,~,') 121').,o ))t3i9 Co]T/i 01 1K/, (PrI', I b8/1 I~ (lier (IlTITr. ) AKl. Mn-3,

4,) I? (4.>'? 14.117 9i.946 0 3 7B.91 7.17F-03 11.6(9 NO79 90 OA

PRINT DM6E: 11 JUN (986I
0)) iMo( 9 95699 71% M4AR1NE SURF8ACE I AER (181 A APLT NG 6R1 16!E L I I(61181-65S ./MT..

T11 C07 91 NAL 01111A6J4616U9L009C DATA 806883186 P68(0, 2:, Mi10
DA16)( 9.9 (979 (DAY (2 91 SAN N108 I ('A2S860AN, 696NOMENC.AITJAF: IOUPPON [IJI: t , 2'!I 0868 I IVEL

1. LIT0)61. 699(343 3149170 ON4 A01(9, 0016896i D1AND CAt CGoIED VAT HI S (060 1CER , (973(1

FLUX1 PANAME11'39 PROC ILK 611)9616
(T!1 T, rY"HP --110,) SCALING PARAMETER' PARTIAL DKAIVAT(6'FT i(NCA.A(99 AFIONIr

.8 !)(0. 1 N8IAF IOMCN6H01 FLUX 66101106O V9660GB~ 1 6656886 60990<10< 669688) 608RM: 'N'DL O9F

8109 A M 1.4 K-01 3.1S756-6! (7(121/2 ZN(8I'

'1 'll 10(1 l .668 81L!H2 (till 1010119 )U SCAT ING19 'iRIC.H1118. N-WIND8596(0 (9e(/-16 N-WiNO SF6.10 (11/10Ii
019 IM-I(N'.I/2 (K/et01 (Kg/Ag) Z- FIG9I (Net's) 7=0161091(M)1 Vor1.A..
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S I3503 DATE,: y Ray 1979 (DAY 1./93 SAN 5305.65 IS) AND, CAI DATA AVERKAGING P ERTOD : 3T Ms

ESTI(RATED NI:RUIoMF T( I.ROU3ICSI ('ARAPATERTU Al IIN METERS:

A IR T1 00. WlIND A1E1l DI1w POINT T(P.DTRUO., DARPIRES.) 1%I1K .i tIMP AIR-UT TEMP PUTl-UTYTEMP DI-WI TEMP SP:OT-UT TEn'
(Tlij, ,ltst/tr (eI,-, (d ' M-/)(ll D( (Ceits (KM noel (Vri vil (e tI (9eui 1

1262 1.3 9,1 NO' DATA 111I',it 3.636 -. 944 -0..4 0.. 0.39

AEIIIGiT Pit.ImP. VIA (at.p V.3'TI.TtiiP, AS.H3JMID. MEL..H~i.ID. !,PEC.H3(jMID. SAP.PREh., SVAP.PRED. REF.INDEX

(Mtr) Cesu ttlts (elis (S/) (Prcnt IRA/NM)_ IMtllobr) IM IlIsarsI 1KR1.,M-2/3)
II0.3)) P 1.79o 13 .93, 14 13 8.78 F-D 79.34 7.157-3 l.586 34.64 1 NO DATA

ItT))K AERUDTRAMIC EALLUI 811093 PIASTS ON ADo/i EST;IMATED 051 ULS Al TEA MFTERS (FRIEHE El AL, 1978) :

INTrRN~tO v0 PARVELH INEFAWED INFER)I) M EAN VERTICAL

1TD ,IT (U,-DOWUN) SCALING PARAMETERS OFIOCOTS COVARIANCE MISCELLANEOUS

(tAD.RIC,1ARDS;ON AcIMPI'S MOA(NIUM FLDX FRICTION,,ArsOCITS WITS LONG. TL-OCITT AIR,DENDIOT
,O-1,1bl e,'- U nsta ble) (Nt/n?2) "SIterIec (feter/se,2l S/T
-021 A3 C~ -212-O ASC-D -1.729L-I 1.227.

I. I~rFTSI. 11AN HFIIIT 1UI)D(TT El (JO 'SL MNG ';PEC.HUJMID. WT313 ADS. HUiMIDITS AIM DP(TCIF1C HEAT
(rlaee) LM)(/Ii/231/2 L Kse e) (Sq/KXg I (Meter. Sq/sI T.3 1 a1cM/S ReD1.)

Z1 .r? 4.'tES 05.7051t.-US5 4.44/CL-OS 2. 415,E 02

21AT Cm.I A6THAT FLI-D GLA! INC PUT. [EMP'. WITH PDT.TTMEERAT1UOE WATER LATHEST DSP.
-0.27/~~( (Wtsn)(l-i) e,_etet ds(ITceI./Kq)

TI 2 -2.5 31*-2 I.074E-02 5.9014E I5
//L AT ID1 METERS,
-0. 1)2C ((MACHAT [LUD ROUGHNESS l.ENGTH USP.PSEO.AT WT LEVEL

(WT T,,/ m2 (Me ter-,) (Milliba
MUNIN-ODUVASA ENGTH 1.3SJF DI 2b"62 --04 1 5.591
-4 882E U,' SEY ANT SO AS Al-AT 343 ) DRAG- COIF.AT 16 MF7TERS ADS. HUJM ID.AT Ut LEVEL

(Wets s/ Z' 1 Tm ensnl e,; (KSg/ 3'
-4.5.5E 01 1.3/IL ST I.178C-

31151 sF41 BUDGET PU(lX DAR.PS.AY WT I EVEL
IW.T -s'12) (MItllIDr)
7,78E 61 1012.46,

DOWI N1 RATIO

0121

XM;, Aa:UREMINT Fe3 AS cOOS OFPASANItTERS IASTED IPEENT MOAN CER500 AS ,CIUM'OTE.D FADO4 CONSTITUENT ME ASUJREMENTA ACUSACES'TO UNW All PRFJF ILF VRRI0 SAL t S AND POT ((3 RiOW ARFT lI S SRnlDTAMIC ER N VALUEDS A3IL VALULS ARE AEPSODAEAN ARE"or:

GiAb.RlI-H. Z/L MO00,751DM LATAL14AT StiNS/ST SKY RAD. TOTAl SHLAT DOWLN FRICTION OCLSPEC SCL.POT. ROUGH. DRUG
Nu AT TI' .H I I , 03.90 F JX LUX 11.00 Fl 00 EKLlI RATIO TELOCItY H3JMID11V TEMP. LENGTH COEP.

NU 1,(6% 01% 346% tl4% 7T 74Y% 204% 41% 1067. 17X 61% Siz

I,9 (,Y% 46% 41% I127% 7% 11111Z 29 31L 64% 140% 43X HOC

1711',1I NU. D1 . I134

NIII, 51bF 9%,9,3 MARNIC SlIIWEAGF 1533k PRIST DATE: 11 JUN 19Sf"
i/AT . IS: 9 ) 93 AOL MICRI6lIEII..f(LbGV DATA TArEL IG RATE (IALL TIHANNLELSI: 6/Rio

13:) ;0 '' IF 1- Me 9 [. 7('At 374) 54')l 61001.32 17> AND, [AI DATA ATCRAGING P051I)1: 36 M-t

l -11 -n11)1 I 1Al, , II K A, !-Y.ilNeMI2 II O lTED PARAM: 1cvR 55U13 lTOAl)) AS A EtI(S0TI,-N OP, IE AtEOVE SESPECTISE SFIArUENT ERRI
,Il,' ,I( I (IT~ I: H (Al kE 006 (" I NG M. , iAEMENT UNI.UM TTN TY INDIC 1T1 D I N 1 1:

FLUXO PARAMETFV
1I I1t SCALIN(3(4 561. PANAMETRS

is~~ ~ ~~ ,, U~.cic~,Ml I.: F1u iI (In FtIrl VIVIT

I I 6 ( 0.11 4,t I (/t 1P.. li/UMC) F 0

.1I I I/I I is. 24-TI Ii I.U? HUlY- 4l lE-

G.. I n, I H3 . 61T F (llt PUT It;F . IMP

I,. TItl0 1 3 1. 71 32.3 01
!I, MIT''

UIl L A iC it 0. .El (It L S3.(T, -C4' 1 6A 15iT

A, HAt I./T' A( Ur tr. A ;m !

,tIslsVI..~I I.3 bI 311 LI 1J~tl (.43-04 146.304i,

NO8.' I/' c. ,,f k~ ''1. ARY IF A-W f:N A 1) ii At, D0l "Li 0~ .53IR TA IAR' 36IA TON TI 07 II ( N

, U: ,o' i % A" Nttt .11 1 " IV N l- I II A II: I R1 % V TtiS A E

14 ~ ~ ~ ~ ~ ~ ~ I IT L:.H'LIII I111 1 1 1.4'vl I U'1 (4 )T ( I , I I IlY 1 1 N .

124% ~~~~~~~ TIC I116h,41,3X .,,1 5 16 LU Il

ENII~1,6 OF DATaL'150



MAR INE SUROFACE k(0 AYRMIL kL~ff I[.ORO, OGT21(41 EYIt mENT

ILADV OLr FART H IAL')RA'L)Rf
AIMF)SP" R1 It IE BRANCH

MARINE A1ILG,PH ILL.. OiACO1NLALION
SAN N dEC.61 IL3: AND3, CAI 10046111

MIERI'D i,,OAF:ILSi\ DATAo

RUN NUMBER; 7905D91R3D PAINT DATE U L"'Tn

STARtT TIME: P';3:I IL ATA£6)[CN: ALEND) TOM- 1 1:10 PI" DATA AVClwAGIN C PClt) LI" o
START DATE: 9 M-iy 19/'1 (DAY IL/i, IL-NCIAT0AF . I1>1 [101I: L

It ANIILOG CHANNEL RAW DATA (AV, RNE4 IDOL:

NoD N1.11 No0 o0L N.4 NSc.CT . l
VTT DIT.RFFA TPPSRI:E. I TFi L'.N..2 1O 1),LI [L PUu W~n IIL2L D"n! f.'". I I..> tF *.) I

N.0 IT P. .I7 No WL .O I ci N.i. i

EiU.E WTI TMnT AC PA) SL~tNfl AC AILL TALE ODOUR' IF o I 11 OfF SL. A OO t' A. i

us.939 B.42 2.4l 0 .0 ItF I.ilII 1

* DIGITAL CHANNEL RAW 10534 LAVDR"AGc >: CSAEOM,-N) flON, F I L CAI I EkI ION An .1 1i' FC L: t,o?

NT No.7 OAIND NF.L ''W*I0 I A,,L, !.':EE,: Ill. .
AI EP IR TEnD.? LOELLN PAHn'4 r. (i, I

141 12464 7 1421 1251677 .0.'Jii -:7

It SYS TEM RC'USERFEPING PARAME TERS IDANOL ALLYf IL 1fU 2)N-6I ' LO I ON:Fo

MIANU'AL FLAI 1 1001R COUNT DATA w66 10. 6 C' ).Tn LT/-UAL10' O w .

*OFISEFRVED LDCRILMFTEORO ILGI CAL l'ADAWTEDL L -t) LCDILTL; TI!, 66.10. CA. .N On. ECAOLT D . A 1 f j ',1- I 1 :n :

404k C.-P. I WIND P14 DEW P2001r lTiP..-L IW-n, I'll (F. .. .) .:jN

(Celjs .1 ~ e/oc S'L~nn (Del M1 2.11 .......M' 0' 'n'' :

2,.465 iOT B"2 NO "TA LI.3 1)' ' i'

AIR TEMD. WIND SI'E,1L2 DIEW PU1NT? h1,: .04,. b.. TAI RUPon

1.568 j0.48 9,2, NO~ DATA 0c CiM

* AL.CI).ATED MICRLOETEI80LDOICAL PiIAAETERAS:

MEDGHT. 21 Pi3I.TEMT .I VIA To. 13.PLLI .7TM0. ATL. I:imLD H'' . I I 01 SL , I L '"PL ,,11". LLlL

El.35 2.645 [3.: 13.17 LAU0 .0IL.C , 0 L 4LL . 1

HFI .T O, 72 PLLTIFPT DI R. 1-119. '4.6PO). TEP .! 641 '.0 ) .6 M ).2 I44..) ''o )5 A-,L1 -ki L i 'I
LIM I-c) I(eOtion) CL1OD Fi0 sLj L'F Pq-c? (1170 IL 'ii)0PL'- oi .3

1L
0  

LtDSA 13:11 3. 901 (1.612.1 ,I n:).1' 'II'1 .I". L91 FA pAo

oCOiNTINUEO D DELOW

PRINT DAILI: 1) JUN 1'.1
RDUN hFLOiR: 790009(133 MARINE T.)FRE ArL 'AVER DAL416 31110 0. LOLL I i'.6LN1 I t)L.-.Min
START DlNE: I.i:3T:IC PST NAL MTRDLT$1 GY& DATA VIE41. A- 0' L:N'
SINTAIT DATE: 9 N4y 1979 LOAD 1291 SAN NIOLAIS ISL AND, CAL NLLARL. NCI36 A, 100 oDE. I- WILF I-t 1.w0 : f TI

x PEQEILPI CALCUILIN 0104 6411 ON ANGELF 0600.401 D AND CA) CUi Art D VAFUiI LN'L',0NE.'R, 19731:

FLUX0 PARAMETLAS PR)) 1.4 S31)-LOS
STAFFIL ITY LoP-DOC LAF 1011 PA41. TfnS PARTIAL 00EIl.AtlVOS -~ .l'rWlI " F.L'iFI F

(.NAD.RTCNARDOON NILONOR MOMEFNTUM FoUX FRICTION4 oCOCITY GENERA E,)OTM:ON/OZ"' 0,0.6,) 1000U. N 0 C

0.006 AT' DM14 -2.790-1 4 ?67f11z ZIILL/0) 1 & -621

G&141TRTC hFAN HEIGHT HIDTTI),J FLUX SEAIiNG SPEC HUMD. N-WIND SPEED I(Mn-, n-WINO 13901 FILNOL
IiterI) CN-LZ Z2LI/2 (kg /co *21 LKTq) Z-HE[CNT IRP~ %2 FLIGHT IN' Ver'.A,s

[2.99 3.231.O 63,3oFDS LI a6/2 6.0a0 L'DOPS
Wi SLUPC' 8.39i-0I

7/1L AT GM LAI HEAT PFLIX
-DO. L 8 W.t11nM2) 13:6015IN POL. TEMP . IOODPEC.N04[OTTTLol'KQiK N-D"EE'HJMID)TY 1013/k4

9.2103 a (K Le 'o,o T -1 ELIHT LZ H'. !..H.N FM' Int An'.

Z/L AT 10 M NTfNG - I. 1650.-C? DalY? -6.2)0 _U.'

-0.4007 t.L AHEADA FL 1 SN LOPE .10D

7/1. AT ZI NOTnE 00 ROUGHNESSL LENLGTH -7).I M".<~IsnooI N.1Flt. TLI N iili'IL
-0. 1.' RICL7H )11Ieeo zLLILL: FM'l Vt?

SHY AND SOLLAR HEAT FL04UX 00 ,1/i IAO 3 SI S.

Z/L AT 221 (Wat1/.2) :L 4:0 -tI 01I
-1.0 a06 '200 0

DRAG COE- AT T0 AL TIRS N'LwTL'. i1Pi:1.1. 2/3
MONIN-R1LRATLV I ENSIN TOTAL HEAT B060CM PLIOX LD~menonlo[PN. ''60(1 1.10 1V-I LA.i
(Met._l (W-1?N/n21 .11),T PSINONO
-[.5340 03 1.06E I?. CT?' SLIE1-O DIATA

P!411 AT /I- 0.04?513 BOLN RATIO
PSoll At 72.- 0.028TL7 (n tsID
P1312 AT 711' 0.02S944 G.0660
751r2 AT 1T 0.1 1231

oGENERAL OLLOTANTS:. M 11.CE15 L :t A-

VON KARMAN GRAVITATION PROFIL.P BRF I ILK R
CONSTANT ACCELERATION1 TIJAPRANDIL TU.O41DT SU HOO M",IIU." I AIR DONS)))
IN, ontllnI IA/ne , t NOONRR bInDER TRAN!;F,CLF I TRANSDEIIOLI F0/ .
0.4 9.79"1 0.74 0.74 09.090F 1.3.'w1 122

ot OFNE'R&A NoTE,: AL IM A LR IPCc Iil 6
Acoor~c a mt olo ceie 1o MOJ1o.ni of Proftle Slop. n0/or Pa~t,! Oe.Ialmic. L110.i.'

1
K 6w.'.

SHI-H2- /- BC-3KII/qRATER A 14EAIOO VA)'.

L, 1,.L '
5.90241,I

It CONTINJUED 0ON N) Ry PACE 506



P1I NuMb:1 790'NI unSL'0410 9AI., 14R PRI'Yll 14 1 913.. Y n. INi fI, 3 ) I MRIt"k Y floltD DAY) A F1I I.1 . cAlf 1A. 111 HA1 1 , 'n
YARl DAIL 9 May 1919~y L.VDAY NICCL.AS ISLAND. CAI DATA ASIMPAGINC F.IIID 30 Min

.1AED.11 nilHIMEFDI'l LIGICAI PARVOEYEAS AT (Oi, METERS.

ALA IT., WIND SPELLD DEW POINT TLM'.SYM1Li bADPAS (k WY Yin!' AIR-WY YTMP roY WY TEME VIRt -WI IPY V P0VTW[ Tim'

0255 1.5 9.28 NO DATA l'"1ll 1 I 8 I 02 09.9 6., 3.
tPUT,0 EI(Yti'. VIRTOMP. V .1(1.1MV 41(9 nUMYD. Fi IIHMYA '9Pff I!II010. '49Aix Pk VR' . PAit REF 11

....t..n (Celsoui ( Celsius) (Cots (u) lIqe0 'F- ((R. O/4, (M 'llibas (luib a ,'1 Yi'
111 0 (2.6 3 13.1(7 13.9n5 8t 112 811 ,3 42A 7 1 14O I.74 14.!, 7 0l DAY.,

EAT) X AEWLYDINAMIG 02ALCUI ATOONS BADID) ON ABIL1)I, EIMAYEOT VA' 080S AY YEN MFO k YEAS EH kFA000 I Al-, 19791I

NO (4800 I1100 PAAAMiFTFA1 I N, WIID 11(001) MOR,, t, VENYIICAL
STABILITY0 (..OP,-=DOWN, 9LA.l I.L. PARAMEYLA VI. OClt COVAAILANCE M1SCLLNIOd'(:.

LOAD 8 10HARDSLJN NUh!RA M,(OFND(lM FILA (LY 0(9N Vt1 (If v WITH LONG - VOEOCITY 9 41 DIN-lyI

01'27 Al CON -1 .20-a1 Ats. 1115[o -148601-U1 1 -237

'/0' 4 OnE 0', -H '.30) 3. N03-0742!J

!a IA GmY MI (01, 000 101% 9241 ING, fill Tool'. WIYH PCI .TEMPEAYU9L WATER LAY HEIAT VA9P
-03.4 'A., n. 1I.lon Meter Ao/%c I (I I ,DqI_.

9I TOf EE' 
9
AL 01 -' 1164-U l.IAFe1 b.9&-21E US5

0 0 1-6 ME01 ADA InU, R(IOGHNRESV IENGTH VAP.PREO.AT AT LEVEL

I WtI /M2( IMeten "Mb (A I .,-'
M ON I .-0S'lsYO LENGTH I"F 01 1IOAPE-04 5 4a

-3.VAIL 02' xlf1 4,11 bOWAN tixAT FOLUXIO DOA C1HAIIT 10 11TE1 ADV.AUMtD.AY A' LEV)II
TA.t t/m:') "' T..os on I ."n, 'Kg/NA:
7 296E Ic 1.32SF-CA1 1.1 7E - G.

TOTAL 1A NEWT I 000111,1 PA0.PEE.,AT AT tk040E

WItt 21 001012.9

1,0Wt N RATYO

0.137

0MOAOURLM. NY L!FOOAGA,0015 L.,IP PAR1 TEAS, LISTED IN PERCEINT MEAN FARA WVF CASCOPLTED. EROM CJNS TE*NY MAEOIYNI MNA(.T.JOALYD
T W DAAE P01(0 ILO FARrO VAt 1 E AND 1(011G OVRLWA AEn K1( AFROD INAMIC ERROR VALUED. ALL SAp-JIG ARL A PPRL0ItMA1E AND ARE.,-

GRAD PICA. 1/L. M0,1ENYUA iAYHOAT SIANHAT SAD PAD. TOTAl NEAT 1(AAEN FAICTION DCk SPEC SCL.POT. RAJGEN. GOAL
No. l GINl ATY (TM I F LUX 0190 FLUJX 'LAX RATIO VEOCGITY HUMII D1TT IErF. 100NG I) I LO

136% (36% 91% 152%z 112Z 15% 133% 265X 45% 162% 670 65Z 91"'

140 19E4% 40,% 42% 1 12% 05% 370 154% 233% 1:26 1% 4 3% 40%

CONYIORUED PEIOW

RUN( NEIMOED: 7905091830 MARINE SURFACE LAYEA PRINT DAVE: II12J0N 098P
SOTAADI TIMEi 18:31:10 PST FRL MICROSETEo(SlLLODY DATA G ANFLING RAlE (ALL Cf)ANNE(.SL (,,Mil
START DATE! 9 May 1979 (DAY 129) SAR NICOAD 101809, CAl D ATA AVERAGING PERIOD: 1 C (n

* CD RS0EP)FII F AND B(T(K AERO'YYN.1YC DERIVED 9.1RAMEEER VALUE WE.IGHTED AD A FUNETON OFE (HE AFnOVE7 PO.qPEETAVL MEA'lO)REMFNT ALo'
RITH 140 L iWER LIMIT OE THI CORRESDI'FIG0 MLADS EMENY UNCERTAINTY INDICATED IN 1 l'

FLUX PARAMETERS
Sf1l011T IT*T O P,- DOWJNI) AINC PARAMETERS

LPWAD.MILNARDON NUSREWR MOMENETUM FLUA FRICTIA VALLOCITY

a .15 1oa AFC6 OSED .EF/14,9E0Ic)I6.TE-023

(:00001G 000 HEIGHT VISI FIM DO y Xl INC PFEEGMHID.

IMetIerl C GH(1.711/2 1(K /seL , 2 lk/KqI
12.99 3.1.9,0-I (STO-ODii 7.720Y-05 13.1 -0b)

1/1L AT DM4 LAY HEAT 0(03 SA'ITNC PAT.TEMP.
0. 019 10.111 (ATTs,/M2(I (DolvoFln

9.820 01 17.O.0IY -1.61,2F-0? 12.00-1021
IL Al 00 OETEA'O
-0.00%5 (0021? S DN;I.HEOT 0Fi0 ROGN4NFS LENGTH

MOtiIN-OBU(00IV LENGTH 1D 01.0017a 0(1GEDC 2.8IAF-04 16.00E 05)
( Me t a r)
-6.667C 62 000 AND DO' AOR HfVT El DV DRAG CALFFAT 00 MC TEAS

(Wa tts/nm2) lMe te-)
7.26E 00 12.000011 (St. S-uo , 14.00-041

loYIAL HEAT Ii) IDGET FLUX

PGWREN RAI III

0,112o to 08

DIF'ERFMCE. AC TWELN THF. PROFILE AND PUI K ATPOIITNAIIC 0001000 PANAMFYPO v01(1.S AS C0M,.'D VIA TH IAI' 140v1( Lo lAY liN IwlOS I I, R TO
APIUVO AF IGHIED COMPO SITEVA '40.1 OR i900IAIRDIIPNT :NCPRYIA INYI Y VAI HE (WHICH I VFP Al92(11 DYE VAt ((0I1, LVANGRW AL - AIE OR[.0 10 0
LISTED I N PERCENT DIPFORTEENCOr ANlD ARE "(or-":

GRAD.RICH. ZIL MOMENTUM DAT.HEAl DENMEtAT DKY RADl. TAL HEAT DOWER FRICT 1014 9 : .E L Il3 E''-( WA'.
MO.AT 0MM A0 1PJM FEVix Flux Ftolio PLOD f t X(( RIl! 13ITT FT I hmIAITE Y It I 0tH. I , I,

510 50 24% 4% 37% a% 7X 32% 12% 14% 470 190 .nX

* 1E4D 0F DAITA RION 507



1.. Ilt NL1.04FAC I ACEyV141..,0 11 0310 116144111 I10 le91*4?N

9441 RI 'Jl AR11i A111 AiA1113CC
4I "2'31'R4. I y,1 ' ti I:' .41

1119 I NI " 10 ' " 11R I L IC I RelI 1', ION
SAN NC '.Au ff4V4N, A ' 14 1 I NIA

I x 11:l(iiW it URlI$, DATAI ' I

I I i. £ 11 :211 . I .114 '3.911h1f, IC 4T I* L 3PC9N CI (/1

I91 C1. 9,, Ilk Iti YC 1>1,1 IAiC N 117-1= I L'e1k Il I L'E

A.N,-- I06 .IC= 111CW L,,,/C CC Vit. C

N:,.1 I I ~ , N 1 NC Li 9'. ;1 ,t 14 -4 ,> L, .1 NJ 1 I4 11 N 9
" I I Il-iCs lICI, C , 1'TII .21, if 1 1 W31 V ; vi':,I/, AII.I'V, 1) 1 67.. '.pI'1w Et, CC R " IY It9 4 W IN"D 118

L1. G II I 4Yo 9.:. 4.2 I1 t,:L 4.744 -1S 4.1 19

C~~~ , ' N:,1 ,11 NI.,4 1 41' FC: q0
I 4,"CCII,9CC.C' , NACCrl CC-G I1.34 1 N4 /911, 4>1k( A 4111. 4 1.1111 1.

C I 1, 3 L1'N .9 ... .1 M: ,,tCC'IC: I',1 9~ l D.,,C, I k1C t I, Al JH: 1113 CA A l; W .11 CCCI k 4 I SP'ACIICLNT L11..4041111 .

9.-'1" 0,'CI. 1-C Ii'] 4', IC. I wCI& 1.., 411;1, t 11 w1-7.44E

m14,. 1- 1 'IN, T.USI ,o, 4 C't - 'I"C N., I t144 3"? N3-972

RC U. I I CI .A, A,98

9 1 -1 .= I tC9C 11 = Ct, (IALUCINI iHC 41.1/,-, LI,' Al'l- . ,A' L It I. ,II il:-- 1994 1, 1914I 11rINItIC UNITS.

1, '.,1 1 0 ' -! 11,1 C pI 'I I 1 : ILI 1)11 1'N ;,!II b '- f R,011 1411 AT V1: V$149 AIk TEMP

*~~~~ D..C 1' ',C'.''' I. '9I .9/l'I.-;C i 1,u,r . IA C~7 It U 1 1 CCI IT I 9,-
'I 'C '.1I -. 1 '.TA31 . I V.,', C 1C I's 5.42 69t.9 4

'.1.1. ..9 . 1 ', L 1b.1, 1 '5 T1 4'. 1 1," !'

.-11 , 1 11 11 1 4'0lC.C ,,1 1 .11,1D.1 149/M. T'C e I "I -i U INQ I , I.,11A .C-la1r ! 9C P1 W-
1  

C11 el.xN-7/1

e4R 1 111: Il, 1 jUl 98M

3~~~~~~~~ 14 1.,1:. ,"4.'13 ,,14 :1114 I ,1( 44- ,41 19 3411 CR..I'910: 7M
- 191 11.1 ' 1- 9.411, M~:1 1 TI 1 E -03 011 1141 ;49 1 .901!1 V ( 1 NOAT

.1/.~1 ~1C'. C C,', I't7~1449 11 1.1 9141j144 II 4411 r4 "'991 4 11 JUN491 1911. . 64I

1L119 P4AAM4113 -9I4'" ILl E I 5LCI'ES
I11.1-I 14 I*UP,-.111A,4 8>94191114,_p >40911~s 44,91144 110444T1V, I 19'INC4WTH 144;141

C-AT Ill449114 N'2
1 

91'1,11I1 FLU 139rO VL-1T 4414310 411071111 4>141 019 R1912 ML A 04. 'N 111.10

-h' I '',l.1.1 4/1111*19'/ I 1 NI3 1/tl , (71 , 21 I iC1~ P ZT - 5 1 CIZO12-PSICI

1 49 A 4T4 5.1 -1 5. 66L 1 10.,190 1/2 1 TNT-9 I

"I 1914 I-. HUM1 1.9 911111 IOX19N ';P119 I C11.'11111. N-'WI141 7111E1 1 3 /-e 4'41N11 1,0111 CM/NI,-
49 91 4.C .7.11' 919 N/C- 14)/9q1 7-HE014 I (M199 -=4 4 ,9 ZVHrt7 I M " A

41 -4.1 -6. 4. ? 9 , cws14// 9.71E-02 4SIt14TI
AS5 SLOPE' 7.60-1

I412 1 1 1 ) 1',TI 1 .IGi - A / I'll)>T TEMP . I'SE'44.911910119 14441,1 N'0.0HU11U$113Y1I 149/"g1

L 14 6 , It~ I .854SH18/117= -Ia'. 90t" -061 p S 1S12
-0 N4' 11.14 H I -1 44H SLOPEz -8.41E1 I3

/11I Al ZI I .710E1 oOUHN SS11C114 L09
1
1 tIl.0 P 11(e4,1"i N'POT .11M.911. l I )fl

I.I1I 1PC 
9

1/4141I I e ( Cr9 C-H 7=1I G9I (M9 , tr V . A

'341 4911 l,11At, H4>1 P1114 5.72144-44 DPT/117= -P,551 -03 PSI>9111q
3' ,,I / It1( W i/,q.; x41 4 14 '-2.9..r 01

I ;K 1.V IN fACCE IIA 1144 COI Ii 9,II 144WH (M)T9 V-48 14.4-1/

I AT'V1 1116 .1~ 1 l 0 L191 11

A C-1 AC O'C. 11 1 73.1 9.1419 LANE114

4'..KAMA I AC "3' I A31113 HIAI :

'..y999.9 4 ,11 11 , 'RC 14 C14 fi ;II6 14 [ ', P

CA. ~ , "I 91 1 -411 497 19 11-5 P-1 1 194CM31 K

= ~h 4I TE~ 11'41 111 1D1 ( 141

51l",.1 /11 1 XA 9 q WATER LAI HEAT 1149.

5.05 ICX,i

* 0 1) 1H11, , IN 91 x0 I 41.1 508



RUNI NMB. 'LS)I~ MAnRIN l Hi LAli PRINT DAIL I1 JUIN 19AL
(IlA,,T Ill i'? I .9 PT1 AWL MILVITDI TFIL(JCY DATA AM INS H ATE ( ALL ( flANNELIS): I, /M I

-LOT OTI, Ma I'1/Y FlnD (29' SAN AILD;AS IS' AN)) CAL DATA AVERAGING; PERIOD: 0D Mi

F'> k M;1~ ebA'MIT1 R FlIl ,(,AL iA.n E' AT Titi METERS.

VI Mi "IAL 51, 1,) PiIN TM 1TLK ""1,RF 1U XBUT PIMP'T.1 IR9-. 11TEP P. 1-AT TEMP1 VIA-UT TEMP APO.T-AT TEMP
Il'.n. I.e., .'n' ',l" in IC. K. M2S Mijla le, ') (ein) (1El vn) iR*Iiini R

Ij3al .' ' , MI) DATA "II 199 (354 lC -0.908 O2 ,iN 0.352

", 'd 'TTA A M PIT I'MP ' HUMID AlL H(F'D. ' P"C HUMID1). VAP.PREt, S.AAP.PREO. REF ,I DER

-9 (263 :3_.796u O,1 3A ) H-TE T03 no.a 7./249-L3 E1144" 1 4 .5 03 NO DTAT A

1L U1 AL.R~I('OML T LA C.t" AT1 I.1h kRA . ID N AHOCI1 LATI0MAT I 1 VAT iI.A AL T IN MOIFID. (T'kIE.F IT AL,1I9V1i

NI HA'R 0 I-LOA PARAMP (IR51 111 ItH) INFR R 1V1 MEAN4 VETI CAL

B 11II.IT 1 '1I 1,O .- D(AIN) SA IIL PAA", ERV VEOCITY C[OAKIAAC MISCLLLANEOUS

n-A~L .RI (CIAA.1.(mAJiLA MJ:91 Ii FLU PwrrO (C TOO OCiT WITH1( ATTNG . Vi LO'1ITI AIR DENSITY

IT115 AT CPUA -I .91 UA I 1 9A5t - UT - I . 572E - D 1 . 228

"IL'N-TA CI:MIAN HE ICA GHI PUMID)TD IL UV 'AtL, 81 tPL hUMID1). WITH AI's. HUiII1T( AE DR PL C(R'C HEAT
Meter F .AO'(7I 1/. ? K ik/,nceI, ,O iqIC MetIer gIQe 3T 1 iITcal./Eg Eel.)

L,4.02 15 -. 411 05 4.IAE-05 2 7IE 02

:- VT I'N) LAT.HFAT PLUX SCA I NG- PIOT TEMP. WIT'H' PTTi-MEATUVF WATER LAT HEAT VHF.

"I I' M METIFRS9 9 1V
-V LL24 SFAHEAT ILiXn ~ AUHiIlmI t ENGTH1 VHF PRES.AT AT LEVEL

(W.1ts/e2 (Meld-.') (Mii m11 bal
LOINi-OLLVALV LENGTH I 37E T 12.720-04L 15.S07

-4.1202 SKYVE AND DDH AT PitX DRAG1 CLLAP AT IT N1/T11, AAO.VUMID.ETAT LEL

(A,/,N/ LAR Iinsnnee (A./_)
i.N6E OIL I 144E-0.1 I 172EU2

TOTAL HEAT BUDGET Riili D!AvRLD.AT AT lEVEL
IWIts /"'?) (MRi I-)r

I2E It' 1013 ('

('OWi N PA ID1

O 1 2D

MLHALLM-NT EWRO ANALy" DA OFi PAVAMD' ! TEASTED500 IN EIA ,NEAAH L''I FROM1 CIOAST IUCIAT MASUREMP T ACCURACIES.
IIl? HiL AI 'RiL.L (CF FR'(IR VALUE:S AND 1-01TOM HUI ARK IL Kl AL WALLUVAM] iR AR I~ IT S AL I 'A) iFS AVE HPPRDVIMATE AND AR Enn'

CHRADRile 2/L RLF ,T1 Aol L-T'. H AT If N. .IF AT R AD) TOTAN) P11.41 N PP iiT0 T 5' SP5EC AL PU P OUGH. ORA;
NOUA AMA AT 1 (4 FLUV FLORX ILK l I Ix OxHATID VLi AL. Ty HUMIeDITY lED?. LENGTH COiF

1 G74 lV7/ 837% (477. 82%. 10. 1I" 22-P 4lTD.741 1067.x 415 6IX R13%

IL" I US%7 A6% 4:. OIL%. Io 3'7Z IUS , 2)% A" SX 1367. 435 40%1

RUN NUD, . /YSOIJTD19,1 MAN) N: S'Li A't I [All I PEON) 0A1E TO juN (9(0
TOR T PiNT 19: "'2 Pi ARC MICRII.LF.TTL'CGP EATA 'Am[' IN nNEESL)IHAA~: A/Min

!lTAR) DIITC 9 Na0I 1971 iDA) 1:'?' VAN NICK AS, (V. AND, CVATA AVLRAQIN(P ('R100:3( M I

).~'~ I I IL E END L IL 1RLDm I DIV,0 0) PARAIS? TP1- VAL T WE I GH IED AS A iIC ID 'N iF THE AI'OVE RESPE CT 101 MEAEL'REIENT ER RORS
WITH X'I I LP Hrf Li OV'CIRF,'li)1N5, M' AULLAI Mf AT )ImFRTAtNT( INDICATE[, IA I

RLUX AAET 1

-A[ Lel H-)'AiNO,1! . A) hiI In LI--A1' 4.4 I7I-IT (I0- 1

el'N, Lii ''' .1 L1iL il ' T. , L HLM I

m1 1)5 1, 1 1 LA 2' I (I Gl I LA~ 1L-L)

4LSI .. L~.m' 
DlilL1,' 1 1 1'

*A IC AT fL 11. LI " i
1

TOM
AT Kiln 1-I ,,,I ALJ...i'iI, 1)'I

LI'11 - AR'''., III~ IT II Ii ILL!)) 36.4 LA I It. -LM I I

TI "lAC 1 L 12i IL -II I I 11llt (4

.2IA . , I n I.PT T I X

l I' I V'AT LII

CtH IH i ALI IN (Al ('ELFI) i F Ail FL.P AL FliPT~iNjI' I 1I PAA'I H V:A 1.7)1 I e TANIlAVD DFVAT ION POM EITHER THI
All', WI, 111 U fiA(~( '.'AT Ii ItR /I I AtiLiC *I M! A) ITA)-~ Y~ Vi HIC (AI Rl) OTE I DAVL FI I ARSI RI ALL VALUED ARE

('1 ON P,,!.IANT VIlfRIRIAL AN)' AHE

I.RA)' V 1:11 /CL M;, 1)1: LAH (I AT SN 'Ion''':,A RAI IIT AF, ViAlI ViOt N FRICTION I'LL ISflfIP DCIEPOT ROUGH. ORA
ITV.A) Ni AT 1D LM 1)( I' 0iL HL.L I1iii ,'TA DV O.I TY 1,iT11TDII TEP. I11111,38 lOP.

IT 014 V DATA elin. 509



MARINE SURFACE LAtER R[CROmiFToOEO OGICA EXPERLCoT

N AVAL R1A~r tIAFTIRATORI
A 'MOSPHRAC PHYS1)". BRIANCH

MARINE AIMCDPHEEEIC Al !;PAR I H SIA IITON
SNACOLAS I IA , 1), LALIF(1RNIO

. It . Ir nICAOREFkOADL1,,L DATA1 Ao...

RUN NUMBER: 7910099311PITDT. i ~A1w
START TIM E: 19:31i,10 P'3( DATAI 'DAPI: ROl 'UNP)HOE I

END TIME: 20; 1:50 PST DATA AVLANCIN, PERIOD:31 n
SIANT LATE: 9 Roy 1979 (DAY 1297) SI9F N[C A IL i ,)PF FoI 2 LA.PT

* ANPI!OG CHANNLL RAW DATA (AVFRAUR 0027):

DIT.IPF.A TFMP.DTRU1C.1 T)FP.STRUC.2 01. WP0101 DPW P.1NT? W It *;FISI WIND I.9110 I E. AR.R.2 0 R AN WI).:,.
..20F5 0 .000 0iSO) 4.954 5.3 'R? 55? 4756 -5l".

N.3 N.11 N-.12 P1o.3 No.1
4  

No.2. N-.5 N.)1
FLCK wT LIMP AC ERT5UeNCO AC 910 TAG. MANUA FLAG 1,1Ad RE' - STARE A SPOOL F 001 ALLI .i-
3.00H44 3 .6H4 2555 Oia) 1 0,A1 0.20 U1 I331 '23.

o DIGITAL CFEANAFE RAW DLII) )AOF-AGFT ESCAOPP/NTi DOA, fIELD LAI IFRATID., AS) WIND S!ELl) ESCAPM-T 00..RLCI 10?

AIR TEMP.E AIR TEMP.? 'CTLEGAE1HMI.S (VoloLct.' LO,.. Po,

1411 12450 1421 125731U2 1.3 a. 0.3!)8 3.5 ..1 3

o, 001409 ATUSEKE EINIJ PARAMPI lEANl T RAN SLATED1 IsIS1'11 E NE I VN:: UN:LI tI.MANLIOL F IAT. FROD HIllYT DATA ['A; VIII I R. AVEDV ."l IT F LE -PR /TAD NIT D" Al: VIL Dl IIO A(L Q Ri : ' 1:20 iL Al F RCo: o
IN c.S.cat-)sI(Noseno LNo.-I ALNo ,. L60DSV) F- It. IL 14501 LNo, 1.00201 (No . 15V1 Nc .) I7, SC

*OFYTAVED MICASNEtEORDI TCICRI PANARC.,TERT, IINI'RDtiNC TAP AFOVt CAlI AND RSAYTTCUAPECTIONSI) IRAPS: AtoIss LNCPIG.tIII 119 I:

AIR TEMP.1 WIND SPf015 TYW PO101 IPItPSTIC. I WIND 1110 EAVRAT I Toil R ELI- WI ir IA.CA P,

(CelsooN (e eSc) lK~s 1Ao . 132A lDqo. True _) ll~e (M 1Wt/2 11n L' b e

12.450 112 9.,"7 N0 DATA 319. 1 1011.17 14C1 .. 055.

AIR TEMP.2 WIND SPEAD2 DEW PO1012 IFMe.YINSC.2 TIDE TASlLE FAR.PATO.2

(Ceou ( Mte/ rl ICe;) K1*. .- 2/3)(L Itr Dse) MIa I
12.573 110.42 9-S.0 N DOIRT 0.7 3 101.7

*CALCUI 0100 AICAOMETEI)NDPDCICAL P'ANAMETEAS:

NEIGHT, 21 IS.EI. 01.F ~ RPTEML'.1 AFS.R",AIDI NEC .RHUM I D5P E r.H, 111 Y AP P1 '6 f111 R IFl"

POT ret;) I~Ioos LVI:,1 2., I (Kq/,31 (Per net) I NO'q I 0q)) ,Ilb: 11.

.35 12.638 13.7110 131.890 8.84 C-3 B LO8? 7.0- 3 5L63 1 1" N O)

HIGHT1,1 22 111:.IEMP1.72 1IA.1FRP.2 '.YTEMP .2 AID.IMS . TL .R.1MLD .2 hlP.CFI.. ,F10 .2I 5./Al' .13I . RI 40.1
19. I5; -~los (~llo K(4/ss L~/

3
) (Petet 154/-31 191q I al MlI0il ' Al- 3'9./ 1.63 13 ;3 V3.:: 5.103 '0.a 7.1SF0 4.73 14.1' Dl

ot CLIHTINSED FELON

PAINT DATE: 1IIJUN 198'
NUN NUmFFA: 79515091930 MARINEP OIAFALE LAYER DATA r59491 105 RATE (ALL CHANSNELS' : 1,/Mon
&TAND TIME: 19:31:40 PSI NEIL MIEROMTFIIRO.LIC DATA AYYAAGING; PERIOD: 30. Mr.
START DATE. 9 May 179Y IDAY 1291 T APNICOLA1S (I ,AND, CAL Nf;1PENLL.ATRT: 1-UFELR ETP0-I, 2-1 OWERS I 00)..

oPROFILE CALCOI OCIONS DOSED ON00)OV OSEROD AND CAP C~IIATED VA) US9 (IFS190E01973)

ELLIS PARAR1.TE.0I PILL- IL L 0 E

0201:11UI ITO lo.=Up,-DWNL SCAt INC PANRAM TENS PARTIAL DERIVATIOPS 1o"INCA.WiTSHtc KIG IE

(.RADAICHANDON NUMPIR MUNI N IUM ELLOS FRICTION VELOCITY CENTRAL EOOMiDN/DZ" GENERA 0009. N 1,, OP)I
LtDobl,-Onteln (T/c? etr/I IIN-Dl(12/2 1((I -P51-I I n2-P:.II

-. 009 ArLGNP) -. 6.r'-0l 5.441100 1221.2 t-

1.EUO.TAIC MERN HELTIEAI H1-.1IrTIlY ECUX SCALING SPEC.HIotO. 3-WIND STEFI D III/NR N-W)ND 1.0IT' C,

"~eter ) GN H-2IZ 1 ? IKg/se.., m2 INq/Kg) Z-HEIGH TI (Me ter;s) 7-HI-I H) lm1 09-
12.9?9 4. 10F-05?)I 6.4351E-T5 OWS)0LIn. IJ30F-0, P 5 I S

US SCCVi -1.
/P Al G99 CAT NE.AT ELlII
-1.112 (Watts1,2) SCACING PIT)I TEMP. N10.HIDT 1q/l N.STE:'.HU1D1L) o

1.11 I? (MI v-n) Z-Vt lOOT l(te..I h 109 FPH, OttA.
IC AT II 10 0 ?.IIIE-0 DSH/OZo _-8972-06 PS ePOL

at.0a .N':EAT2F IIISX7 SR lOT) - 8 t!, 03
(War ,tP.Dl

7/L At ZI 1.3E II ADRJGHNESS LENGTH N'FYT.TEMP.LKevionl N-lOT.IM-.Selotll

SK Y AND SO~LER HEAT FCUX 6.3971.-OR DPS/D)7- -2 79 - , 141P .,11
Z/1. AT Z2 (oW.tt"/,;'I PIKS t. .. IEa I

DRAC COTE. AT 10 MICENS N-nTCM STROPf -OtM. 3,
ONIN-OBUK)TV I 100TH lOlAL HEAT FROG) T FLSA IDirensionlC , /.T Il C, V: A

-1.49E 03 1 .341 0;,I il/OGDT

Poll AT 71- 1.06016 AT1WEN RATIO
PS1 AT 72_" .093 1 62 (no lnitsl
PGs2ATZI 1 0.03 7211 6.128H
P0 12 A T 12: 1 .019"169

or GENFRALCOEINDTANTS: MISCELLAN AOL 1

VON0 KARMAN IAAVIT ATION PROFILE PAIIETI E FOL BLK AlE
CONSTANI A-CEFR ATII TUA.PRANDITL TSR.SES HIDT SN NEAT MOiSTURE AIF bENSIIt
(No ott ItI) 1, 1/ott11 21' A/IDES NOriFER 7IRAN';PFF .C, TRANiP.CEE fIKgbo.11
0.4 9.7959 0 .74 0.74 I, 92T-03 l.37E-13 I.2285

It cf AIROL Not"I: AlA OPEl (FIT HEAL1
Ateoreat ..oato ... '"I'd for nesrce 1o Profile Dlope and/or Partial Dertoatoo. IIT eI./NK Ke.I I
Eo puteoIotn e o.-,.td 69 ;nIr.o of: '.(.1 I2

SKI -547- ./- .ORE-3 Kg/SQ. SATES CAT HEAT 0
9
P

( 111.0a F"qX

5.902,41 /

oaro'EIUEI ON NI IT PAGE 510



RUN NUMBER: 7905091930 MARINE SURFACf LAYFR PRINT DATE. II JUn 198

INRT IRE; 19:31 40 PiT NOL MICIOEIEr)RULOY DATA CAMPI IRE RAlE (ALL CI.HANNELS): tMIn
START DATF 9 My 1979 (DAY 1291 SAN RICO! AS ISLAND, CA DATA AVERACING PERIOD; AT Mii

N ESTIi4AlED MICROMETEORILOGICAL PARAI.EIERS AT TFN METERS:

AIR TEMP. WIND SPEED DEW POINT TFP.STRUC. BARPRFS. BUK WT TEMP AIR-WT TEMP POT-WT TEMP IR-WI TLME V.PUT-SW TEMP

(Celsiun) (M.ter/,ecI (Celvius) (ReI.iA-2/3M ( tlnbarI ICelsiusI (Kelvin) (Klvin) (Kelvin) K9elani
12.559 10.52 9.35 NO DATA 1012.18 13.529 -1.969 -a.871 0.289 0.3 7

HEIGHT PUTTFliP. VIM.I tP, V.POT.TErP, ABSHUMID. REL.EiUIl. £PFC.HUMID. VAP.PRES. 5.VAP.PRES. MEF.INDEX

(heers) (CelsiuS) (Celsius) (relnus) (K/n3( (Percent) (Kq/Kg) (M111barsI IMillilars) (MeI.aR- /3)

(.08 12.657 13,819 13.916 8.901E-03 93.79 7.244E-53 11.737 4,527 NO DATA

BUt K AERODYNAMIC CAL CUi ATIONS iSTED ON ABOVE ESIIMATFD VAtUES AT TEN MFTERS (FRIEHF ET AL,19781:

INFFRRFD F1 UX PARAMETERS INFFRRFD INFERRED MEAN VERT ICAL
STABILITY I=UP,-=DOWN) SCAT ING PARAMETERS VELOCITY COVARIANCE MISCELLANEUUS

I.RAD.RILHARDSON NLMBER MOMfNTUM FLUX FRICTION VELOCITY W7TH LONG. VELOCITY AIR DENSIIY
li-Stable, -Un tableI INt/e2 (?IeTers/secl (Meter/sNc2) (1Kg/ )
.0.026 AT OHM -I.SeE-Il 3.R30E-0I -1.467E-bl 1.22.7

GEUMETRIC MEAN HEIGHT HUMIDIJY FLUX SCALING CPEC.HUMID. WITH AbS. HUMIDITY AIR SPECIFIC HEAT

(Meter) GMH=(ZnZ2)1/S (Kg/sec e2) (Kg/Kg) (Meter Kg/nec n
3 1  

(ITcal./KK e1.)
12.99 3.91E-115 -n.298P-05 3.90 5E-05 2.4 1.L 02

ZIL AT RH LAT.HEAT FLUX SCAING POT.TEMP. WITA POT.TEMPERATURE WATER LAT.HEAT VAP

-0.033 IWantn/r21 (Kelvin) (Meter KeI./sec) (ITcnI./Kg)

9.65E 01 -2.725F-I0 1.044E-02 5.9a21F 15
7/L AT 10 METFRt
-0.2 5 I;FN.HEAT FLUX ROUGHNESS LENGTH VAP.PRES.AI WT LEVEL

IW-tts/Dt2I I-)rv (Mil i1 r
RONIN-OBUKHOV LENGTH 1.30F 01 1.925E-04 15.496
(Meers I)
-3.9 26E 02 SKY AND SOLAR HEAT FLUX DRAG COEF.AT 10 MFTERS ABS.HURID.AT WI LEVEL

(Sat ts/A1 lDinensionlenss IX/r,3)
(.46E 01 1.325F-03 1.171E-02

TOTAl. HEAT BUDGET FL1,X BAR PRES,T WT I LVEL
(Wa tn/ ) (Mill ibarI
1.24E 02 1013,38

BOWEN RATIO
(no units)

0.134

" M;ASUREMENT ERROR ANALYSIS OF PARAMETERS LISTED IN PERCENT RPAN ERROR AS COMPUTED FROM CONSTITUENT MEASUREMENT ACCUPACI E.
TOP ROW ARE PROFILE ERROR VAIlIES AND EOTTUM ROW ARE IUI K AERODYNAMIC ERRUR VALUES. ALL VALUES ARE APPROXIMATE INS AR "ur-""

GRAD.RICH Z/L MOMENTUM LAT.HFAT SFN.HEAT SKY RAD. TOTAL HEAT BOWEN FRICTION SCLSPEC SrL.POT. ROUGH. DRAG
NOAT CMH AT 1ON FI_UX FLUX FI.UX FLUX FLUX RATIO VELOCITy HUEMIDITY TEMP. LENGTH COEF.

100 Lac% 78% 144% 76% lax 1145 221% 3y% 105% 37Z 59Z 78%

187% (07% 46% 42% 115% 10% 35% 158% 23% 65,% 136% 43% 4X

CONTINUED BI OW

RUN NUMBrR! 79X509193a MARINE SURFACE LAYER PRINT DATE: 11 JUN 1981
START TIME: 19:31 :40 P;iT NRL MICROMETE(ROLOGY D ATA SAMPLING RATE (ALL (HANNLLS). 1,/Mmn
START DATE: 9 May 1979 (DAY 1291 SAN NICOLAS ISLAND, CAL DATA AVERAGING PERIOD; 30 Mn

CO-IPOSITE PROFTIE AND BUI K AERODYNAMIC DERIVED PARAMETER VALIE WEIGHTED AS A FUNCTION OF THE ABOVE RESPtT(VS MI ASURl tENI ERXORS

WITH THE LOWR LIMIT OF THE CORRFSPONDING MASUREMENT UNCERTAINTY INDICATED IN 1 1;

FLUX PARAMETERS

STARILITY (=UP,-=DOSNI SCALING PARAMETERS
. .. .. ..... .. .. ... ... .. . ... . ........ .. ...... ...

I.RAS.RICHARDSON NUMBER MIRENTUM FLUX FRICTION VELOCITY

-0.015 11.021 AT GH -2.4RE-61 [I.OE-GI2 4.427E-01 l6.GE-01

GEOMETRIC MFAN HEIGHT HMIDITY FIUX SCALING TPFC.HUtID.
(Meter) CMDD=(ZIMZ2(I/T (Xg/nec tt2l (Kg/Mg)

12,99 3.99E-I5 I.IE-aO6 --7.584E-0 13.6E-351

Z/L AT GMH LAT.HFAT FLUX SCALING POT TEMP.
-0.020 t.o021 (Watts/O) (Relin)

9.87E 01 (2.OE+1lI -2.16PE-02 12.OE-I21
Z/L AT 1O METERS
-0.015 i1.021 SDN.HEAY PLUS ROUGHNFSS LENGTH

(Watts/it ) (Meters)
MONIN-OBUKHOV LENGTH 1.33E 01 (3.6F+061 3.799E-04 16.OE-US1
IMe I r s
6.63BE R? SXY AN. SOLAR HFAT FLUX DRAG COF.AT IL MFTERS

IN, tts/n2) (Peters)

146E SI 12.SE4TII t .79,-. (4.XF-I4)

TOTAL HFAT BIDGET FLUX

1.2/PE 02 ITI017EII

ROWN RA1O
Inn unit.)

0.132 :1.,81

DIFFERENCE BTSEN THP PROFILE AND BU K AFRODYNAMIC DERIVED PARAMtn1R VALUDS AS COMPUTFE VIA THE STANAI 1IIE/1inflO., RoT EI .1R ;

AROVE SEIGHIFD COMPOITE VALUE OR MFASURFMFNr TNCFRTAINIY VA lHE (WHICH FVFR AREOIUTE VALUE IS IARGFR). tLL VALIUTS ART
LISTED IN PEREFNT DIFFERECE AND ARE "tie-";

GRAD.RICH. Z/L MOMENTUM LAT.HEA SFN.HEAT SKY MAD. TOTAL HEAT BOWEN FRICTION SCL.SPEC SC.PUIt RI; JlH RA,.
NOAT DN AT (OR F) Ux FLUX Fl UT FLUX FLUX RATIO VfLOCITYY HDIDIIY lIMP. IvNs,) M )f:i

442 42Z 30% 6% 2% S% 5x ;% 195 131 19% 'VX .1,

END OF DATA 81lM 511



MARINE DSiHIACIF LA YE M I CRU.-r- o F OC 01CA: E XP ERiI MNI

NA9RAL 11:1171I .O1OR JURY

A IMI' 'PHE IF L Pill S1CG BRANCH
08kbI , ,p1P1C k!A4..RHI4 SilI ONE

SAN NI14.418 AS I1 AND , CAL IF UINTA

I, MitILWOE 111001,1 IjGOOEL DAA -

4,11 c. 1','lL FAINT DAft I I JUN 19101

Il, TI.-, IT 3C IL P1., lTA 41AIN PERIO:2'fr
.148 ,,1L 9 M, "4 19 111 .34) 1p, I91M(1141AI41. (I'UPPER LtIE) , 2=1.OWFER I.1.140

I.4N1, LII (.I-1 1100w 1-1 A % AV.,IC k 411 AG ol

",1 I, " 2 ",.13 54 N: 1- No1(11 N.157 N.o.08 N,.09

'.,v: .s 11 1.1 .. I IfP7A:. ILLD PoITl lo 141 11W)F01i-1 , Ib W1I ND 'LIII bbS 1:AR0 I'HPRI,,S.2 SKY DAD. WIND L1111.

I.1.L0 0 .IL:! 4. /, 5.0 C41 ',.517 5 .771 4 .780 -0 .105 4,987

:4.0 .1.. N.1,1 No , 1 4L I 4. I , .161 Aol? 1
I F"IR! 1) 1 , , ;AC) A.,Ili A ' "I,' RIl 11 1 1114 8 FNF VT . RIF . 11.1

J.1 ., 0.01 1. 3,1 40 1 1 0.43 J 412011

I rA1 iA ('44: ,.',Tr1, (Ay. kACI' I £0 'Pht J01 1,:, hl, ,[F1 0 C4l.16)11t,?A N) )41N 51101D ESC:AN.PMFAT CORR4ECTIONE:

:.I o'IIFIwo0N) ,F 1,1 Al 1.,e n "NO C,! AL JP;PIlCAL WI ICA. W5101: W5906

H11 1 It. I~ I~.. H E 1./ENGl4 FAIO l'e eM s (Voie Y) I IN) ' O1015 (Ce f2. ICe.9 I

'.1( I 112C, ~..It 14, I.Ash,l AL) 0 INFT1 NI'(:Nft141,N UNITS:;

91111),~~ I.,- .. ,LI I t I,-, 11.21 /8 -11 I ki Al (.11V1 '(IIIhF 1.1FF . l 114610 1 CC CDLI. 11. AC 1100.1 LU4 AC CILIHOF AL HEQUJ NET

(N. ml -" 1.11 N .I u Oil,: (...2 111..154 INo. .0I)20 ( N . )5V4 (NI . (141 (1,0IV) IN,
I I' IF 0 111.c1 5 9.69

.1c.P' mi C-4,- FL .1 20 Pi,AkwI IN 1 INCH 11110142 141ii 84,li(E CAL. AlND ESCAYPoRMINI C-ORRECTIONS) TRAN~t) RAD 1INTO ENGINERIHNG URITS:

I4 W. ... 011, !,112 0-W P111,11 1(1 f ",)14 L26.I1 RINI DINA, I R .PAVS.-1) !,HY HAD.) DUl WTI lOOP MEAN1 AIR TEMP

.1I M,.'o~t.'.: '41 . 411 2/3' II0Ire (I11 bh r (W.aI/n2) (CeIls (HeloI_
49 i,09' 10 ('AlA I314.11 ll.%,4 1.41&E 01 13.5130 75.H

11 Y-13 N') JAFA 07 1012.64

-06 '1 (Ttl. V~(I111.. V.PtiI.FLII.l 1410.HUMI91. HLL.HUIMI.1 SPLE 1,19ID.1 OIA11PHOS.I D.IJAT.PAES.1 HEP.INDEY /I
I ~ es~s 11()19 NU~,o (89j/931L (P.roI n A4I4 'MFIlIobr A 1MI IDA FI (HHI .M-23)

.51 I669 13.849 E.9141- 117 725t5.-03 10.74 1376 HO DATA

.'tI hl',1, Y)08.1L1111" .77.91 '191. A11':.-l11). Aft 1 I'll). 2 " ,PALIIYii).7 L'IIF.FHIS.2 9.'3APACwS.2 HOP.INI7I.D P
''1:., '.> c( ,~c los) (CI'(oulls (Hq'sS() (' O iLIIOtI (R9/ 9' (M:O-1,1r" 1 h]0.Ibar) 1He1 .TM-2!/3

I I J13.1 4. 0 -0U43 7.1901.-03 11.1400 14.5113 NT0 DATA

PHINT DWE 1I 2JUN 19141d.o&.uoc MAH 0 (410 LAFEH 40818 CLAYER I PINL, HATE. (ALL LI4ANHOLDI: 6/910
11. u N..: .I( III' K41 M11, 11 141 Ito' D)ATA .1411£HAING PEA 101: 21' Min

I1', ('"A4(1 7 9.7 07 (1481 S71 AN NICOLAS8 1',I 4911 CAL NOlF I,.A(HE : I-IIPPIH I FUVEL., 2--I1P 11101.EVIL

!I t:D.1'0f 0,0:. S [' 014 4411/,I )411110H11, RHO, C/140,A I AI9 (1414 (E70114014.173)

FLUX11 PARAMI(I- PROF1 ILE 0 (Sp ED

it1.1 it, 1:'- '01,41 '/HI IA): )M 9111(1 18 P1411118 0:1 IVAIUE 4114T WITH HkIGHT(

41 A L 1., -. 41 4.1(14-01 (zl*721/ 2) 1N.N21

,.. ""I:I I 5410 11 11(0 9I12 A( I0NG ';P0 . H11,90. o'W1011 91,0l 19/sec 1 N'.iD SPEED (Hi,. I
-11" I .,-? l//. (1Kc, 7 (Hg/Kg) Z=4.,l1IL, H (04,1111I 7=11016411 (M) VelAXIS

I.3.41.S A,. 410'E- OnES 0 D917" 0.,73 -0 2 PSI4PU.

I/L .1 .M.LAIHLA FLI S 01.010" 8,30E01

,1 (W ti9 IX -MP08 .11NSfCH.14Y Iq/
I 44'! 1A0115/M21 9(4~SC1,1010 PUT. ItEP N=SPEC.Ht(MIDIIY(gK' A0E.TM0I H/g

2/1 A il IC r, 18 m 237 -6201/07= -11900 P01=11012
-0 .5 1(4941 F1, 1 OH SL)PE- 11320 03

.,I. Z. I 1.341 OI 11011149415 115N111 101P01.EMP.)H1II-0 N=POT.TEMHlio

411 6911 SOLAR 9441 FLUX 4.247404 DPT/D7 -3.07t.-03 P w S 12(W1.t I sII/171 P11 9041100 -V.471F 01

DRA COPE01. AT 11 91111119 N-Lo10911.1TR114.lk.M-2/3
IIIINN0(.(11.,(0 N;I TOTAL1 11018 11181 G I'0)4 FLUT (1)Iiesil Z. Z.HPICHI I Ml Fel Amo

e011. 1W 1. ii M1 2.449, 0. P01H0114
'7.tIlltS 02 1.2301 0C 612 OLD ]PE'NODA081

PIll1 AT 14 "1047,41 P1100 118110

pI I o - .41 4 04 '111(411

.55.10.1 (3 4:.111,110.MI SCELLANEOUS.I

"II11810 IRA-,.,1AAJIILI [4N In~ LL,, 111011(0.F 01.1 I1X1109
I(:,0(AC, k.31814 10 1 P A01 T114.NCH iDI Ci N 1-1Al l 021,,1. 4111 DEN011Y

I ....II.1111 21 R:)91 514111 TRAP .0111C IF 18 161 .R~FCE ;0(q/3 I
9791 0. 74 0.74 0.9N71-03( I .37-03 .291

(IsOAAL o,'ICS-' AIR StICIIIC 1411AT
A, llllOIIl I-i~ 4I4 P,91'~0 I4 P . I .l1-' ld/o 1 ParnIel D,.l e (ITr.1./Rg 911.I

u,1111 11 II~ .- I by I.V 11 oH .4 157E 02

09'L8,1k/Ill WATER 081.1411 1481.

?09261E It

11e 11' HI P8911 

512 
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RUiINUMR; e: 79L'IM9260L MARINE SURPACE LATER PRINT, DATEN; A1 MLI R JON"' ATL1.A S

161 P A ' '2 Ra, 19791 (DAT I1, SAN NICOLAS ISLAND, CAL DATA AVi'AIAL PERIOD. 28 Mih

"I, 01 i Is mi ko 4li, I ,IIWiTLIGICR)I PARAMETERS AT TEN METERS:

VA ,4it t". WIND Si-fob IEW P11.1 TEMESTALIC.1% FASRPR. BULK WE TEMP AIR-ST TEMP PAT-WI TOME VIk-RI TErMP YPOI-ST TEMP
lil- t--/t-' ~esiol (AIi M-?/3 I.IiSr I .'nus (At-lin) (Eel .ini (Aet-ci (AcT cc)

2 .9y3' 9.42 MLT DATA 10iI154l 13,530 I vT -0192o 6 24 0.34

HI-: I~ I .ITEn ViR.SP V. IEP . NA S.IMID. RFEL HUMRIYD. SPFC..HMLD. SEA'P FRI. SVAP.PRES AEPIA-DEX

10 AE..YuONAhLC CACA
T
Ir)JLS fl,3 NAA1O'I' ESTIMATED Vol LIES AT TEP MFEFRO IPHIEH-F Er VL,T9'/RI

AR. 6 1.110 PRARAWl TEUD kREFUT(T-D T,41 ERR3 RAR "EA I ICAL
2. IAI iL ITO (''tL , -'DOWN) SCALINC PARAMETERS VELOCITY CYSARIANCE MISCELLANEOUS

i-AL, -,I.RD.:(59 NMKE MITNONTTOM FLUX F'RICTION V*-EVCIIP ROOM LONEC. VE LOCITIY AIR DENSITY
>U.O~~~~~t-,i -- ~ LtsI' (Ntn1 e~tls/,C 2t-a /c il(g/n3

.1, AT CHIN -ISLE-LI1 3.SSVE-O I-T._66E-01I 1.22'94

i;O Ii, 'd TIflt iANIH HEIAT? MITM/ITTYiF El M SCA) INC OPECAOIMID. WITH ABS. (IIAL.1DITY ALA SP'-CIFICeVERY

12.0 -9.T-O -O 1ES 3.,530E1-05 24T2 ?

/LAT GDR LAT HAT FLUX RCA) INC PITTE:MP. WIIM POT TEMPERATURE SAYER LAT.HERY YAP,
4Lu1 (W .TTS,'rnT (Re in (MetIer AR/ (IT _1O./Kg)

ANT SI7 -7 .922F-02 1.4O (E-I? 2S.9(2 4F 05
Z/L iT IT RETLlS;V
-a. , ill T.INHEAT FlUX ROO&;HMVUY LENCTH VAP.PRESAT ITT LEVF-

IWaijts/nM2) (AMetI l" (Mill ]t'
MOROR-ObOAHOV LENGTH I.29F01 1 .486[-04 15. 503

-3.160TE OP SOY AND SOLAR HEAT IFLUX DRAG CO F AT II10 MI TES ARSAHUMED AT WT LEVEL
at ") 1) --( IIctscnle1 1 (Kg/nI
1.46E Of (TAT15E-0? I.172E-02

TOTAL KLAT OVIGET Ft ITS EAR.PRES.AT WT lEFVEL
(Watt s/n) (M; ITIib ar)
I1.T7E 02 (013.74

(bAYS1 R ATIO

01.44

T'MtFA'jEMFNI OB. ANAL TOTS LO' PARAMETERS ((IEDLI IS PEHE IT ME AN ERROR AS CLIMPOIFY, FROM CONSTITULENT MFASUREMENYT A CRACTES
TOE ROiW ARC_ PRIlS lI AAY VA' TIS AND TIDY F~M ROIW ARc LIII A RUADYRAATC ERROR VALVES. ALL VALUES R APPROXTMATE A ND ARE':-

ChtDROCH. iL MOALATUS, LAY HLAT SLNALAT THY HAD. TOTAL NEAT BOrWRN POICTION SCL.S'C SC) EDT. ROACH. DRAC
(OAT GS A) (JRm FoliO ELIIR FLUX FELlUKS I LOT RATIO VELOCITY HUMIDITY TEMP. LENGTH c (TEE.

(0120 102% 64% 148Z 77% 10% (14X ??A% 42% 16% 35% 62% 04%

1, 4% VN'L VAT. 42% 111,% lax 3z0% 1501% 23% 607. 1,31% 41% 40%

" L- V I IN,), 1) ci 1i0

RUN N~nl A- 7'.'u005,'L)T MARINIE SHFAT:r LATFO PRINT DATE,: 11 TON 1950.
' 1.1o I:: 2:I 3 P5T NRLAt STRT)ERTLG YAT .APNG RATE (AT.L (IMANNELS): &,/RiO

IAR DAE '9 MA <V/ DAY 1lEVI SAN NICO, AT ISI AND, CAI DATA AVCAEH PERIOD: 'a Mn

"R.1(10/,-S EI:O IL i;nD :T,, K VE-14IIIIRAMIF SEAVI (31 A,)TTi A iIF VLINTE AS A P ONI;Tli)N lIP TSPF ALOIVE ATISPEET 1SF MEALUREt)NT ERRORS
oOH TN TA L TRAIL LIMIT 0./ Tv,o COVRET(FMXIICG hi ASIJktFNY UNERITAINTY INDICATED TA I1J

PEI~xUPAAME:.F;'L
'Ti)/li IT V iyP 'OA S/VITAE.I P;AAMF YEAS

k LDI I NH~i~ IARPT': ~ ATOM EUT TOIFION Vi LOCLTY

V.0/I~ ~ III' 'A1 VIL I(1 -G I i EV .YF-/ AHlU 1 D.2

A/i'T i -, -I I/liTA ItliIVIT !;1)0 'INI'l"PLCH',IDP.

9 01? A.:Y-T 115 " 1, '<loL-J T01 rlE -T2T

(AT Ni-V £110 CA)1sTRT EM

9091%N H, % , .ET I U2,'V LE O?)11

SKYI A211 13.1/ AT HI), AFIIDY U PITG 1950A59 1 LEIIt))

'WR I t '.n'I'(m 
I e r o)

.461- I: T I., PlcII II . '6T' -11 14.(C 1'A

I llAL Hi-AlI (ITTELT FISHK

1(1y. L 1 3.0r.0T

(.(() ",.RATI)

U.iNT IT .I)01

VI I- EFI.' ', A. WIl Ti) RIE R iI aMPV i TEN9T .Ei' RAAW TI V S I.TAT'l II Il TVIA I1Ai TISSYMOD DEVIOATION fHOT ElTHEA THE'
'-':9'!1' WiTE"' T-% R~i.TI:i i iA A"i iti 'i RIIN'TY VnA) Il4 IRHITI (I R. ABliVE lE IT I, .R I AIL 040)10E0 AR E

III" FOl0(1DFIi, il R. 6 AT E ir'

TrioR :p'LNH /'c RIn in I A ti.AFAt III,.HLIR !A YJ RAIV. T(ITA XR A IFlI A NT PFTII 11IN 5> 90F IPF S/It POT. ROEN. DRAG
'., . I I I 'TM I. il I11 FIX El. 'T ILI RATIli VII Ti/I Ytit (In PI I Il' L ENGTH I ((E -

ViE 4"4 Ai4 % 4 IX GO T I 16% I/ 1TO 54% 320
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MARINE 0700011 LAver MII0Ui 10kV tORU t31 (A o VkI (l

I0M 1 .H F 0Ir, I 3 PlRA.l 0H
MAR0 N1 I i~l:I I All c A "t Ait s 01,109

SANo NJ l 0.0 A! 1 _ '., 19: 11591A

l ~ t I:: lI C-1I., :C rI D 5 - o.-.

NUNl NUMBER: 7905092?033 ,9021 i JU, 11,
SIAR (r(ME: 1: 0: It Ps 1. l F. ::E oLL10'o

1 N 1301< 21:27:5n1 PS, ol21,11,.10112:r
';TART DAlT: 9 / M ? ( (DAY (71) .1>51 Ao L'I' :3,1:.: 363

*ANALOG 09099.3 NAW 11019 AVRoO'h VO1

0I,I.O A MPIF.5(19:. I 110.IR. MP . 1 21bs: RUC "Ho' .1'.: '.1.1. In II. I I. .;,:,. L

No.0 N.I 41 41 1 ,' 1506
Nil 65 0.0 Wiio rFIUNtA:. io, n,'4,. 0.A' .. ,, ,, >:

oDIGITAL 04090(3l RAW DAT10 101.IAf:: FW~~~~ V.1/.~ NJJ-I I I b:9,'!./. T. .:,-'

No.! NoI. ;: 'l ",15:oo l'HS,.:.: ,:'

1413 1?455 1423 (1 24 7 0 .31 I, ,..,I : .. ,

* S~i IA HR0J3F11 10 I MOt'A AI,"> ill iOlvil 111 ItN. 1In ."r

XnNI IAL FlIOG 19000 (Ut:::! Doll 10.3:: J: ".. I . :o,..'::uE: .!. ,

j 6 300. '.,j~2 0

O 111/92 M101.01ijO:0061 ?ARAMn 1F. (9!: 10:9ili: 03115 (01j~ .~ AN1. C.. :0 ' <1::i1:. On. ::1 0.: .N.

09(. (11 :911, l:. PIi Io '0-1 _ :on"0lOg II : n 1:.0;IF.n4/0
Ip3Nov9.. I Meter/no: 'Po: 0) (fIo 2,1 lD" Io P41, ,1 :4Mt ,,' I:I ID- :%.:

1.4. 33.27 9.0 ;,A (1910A" 1,5. Il I 41 .i: I (ti:;~.

AIR T~lIP .2 40011 Sill 119,131%, link. sifr .211Kik.I Fo 01

3252 0.46 9.2. 90- 0414A 051, :112

* (01111 0(00 A!C0:1011::lT I:!101.rA PARAMETERS:

011691, 21 1 1- 1 (<OP. I, M0. ,I. U.FLJ.T.I'. Ai'3.0JM'. 1 91,1, 1 S lli.0.:MD I Vson91:: I S5'IL,1H I

99!'"T' 22 1 U I.YpM1P .2 '3R .1111 .2 01.9 119I9P. 2 A,!. HIM I D, 2 i:: I i-soil: !:11 -1 14: 2~l -nT:2'.,: In

o9(13811 0 1 17. (381

90101 051,: I: 2:jJ1,4t

OlIN NUj:INRA; 5905392030 OAR(91 SURFACE LAYERC I91 '2:PL fi(., It4A11: At. sII,4.'I 1 5:0:
STR TM:2: 0; 0 P5 NIL M(C ROMCIE0O-OGY '99 , nIN, l05 *l4:

3100R3 DATE: '1 Roy 19?79 1DA1 3291 SA I 00 9010 A 5 S 000I N, Co.l N11910f:91FF. I:1:1I> oI 5 I -L-I 910 .L

PAPOF ILE CAL1111. A I0300 NOSED ON ANOYF DEIS[015'O AND A O 0008011 V0:11(0- iNJS1SI tk, 1973 1

FLUX PARAMETERS 991:: 'I E 1k I111I
STAR I II: V1 (--UP, -Du3NI S501191, F000n(rTI0! FARTIOI 070YIVAIYV ,:1IC.1 01WITH

CR.0R.r(CHAR11S3: NiI~iBFR ROXINIUdi FLUX 19311100 Y. tIl! 019100: 1009M:11.4/1 IoON'F_'iLJ lOo,: 'NZ 5.;-

In-5a v0--nstaNbleI INt/nM II I~or/e. -(9IN,2I /HI 117 21 I -,i 7+1i- I1)-oh2-_ .1'
-02 AT GY;R -3.33rE00 4.9a4ti-01Z 1722i'21 I: 2

GFOO1F YR IC li-ON 90.69( 1(10 11HUDIT FLUX 3101(90 U;FC HI191MD 3 41411I 01PFf M0/sen I.,1 D10 ~i
l~tiCN0-I(,i211/? 101./son n2 Ckl~q/R 2='1GI I MeteHs 2,IGi 141 M e: .0:

12.99 3.9 7E - 5 -6.47:1-11", (10'9.IiF--i 'S IS>I

71L 0AT GOON 1AY.0E01 FLUX
-0. 016 1IWets/n21 S1AIINC PnT(. TEMP . 90Y01(,:IMTiTY l N/o 9.t, 0:1412111 TY 01

9.0a 1.1 Mol,/:H 7.9:1,1, (~tes .:91 (uI C 9 M 1T'L 0

.3IL AT It, 0: 1000 -2.1501-02 050/H9 17- -9 92-:
-0.0( 0:,01 111 HE0 F310 1 P 1,: .I0

291 AT 73 (.3 31E 0 RiJUGHN109S LEPIH N-'TT4'leI: PUT! 0/ Ce'

SKY 090 0010R 0091 130(9x 4.762L104 611:0 -2 96' 1.1 ' P'i'
7/L AT 72 1.ts/2 

11 
6E(9.. 

5:: 
) 

Xl "
DRAG 00FF. AT (0 "01 ll 91910 '01:. 2.3l

MONIN-0111R1109 I F00(9 (1010:HEA 001 UDGi (1 FLUX 11)10,.e noonle. I 1 /::I11(.0! :M I Vi, IA"':
(M. ter I I144T 1/72) o 0 -' 1510909:

-B.3701 32 . 26E n, C712 SLIIPt oND 100

9!:!! At It- I .070 5;' NOWLIN RAI(30

PI;(1 AT 77. 0.4414 U136000

PSI AT 22' .24400

009 000009 I.RAVI(1A((I T". PRI1]I PROF I I b0 j K3: NUL
I'195RN OI0FRATrDN T.PR0900L TU9JR.0U4(DY S0 IOT 0319qT1F "I 015!
I~ Int. 1/so 21" N:IMNFR N0310(110 (RAN .. C301, 100001.10,COE F'K 1 I'.4 9799 04 0.7 0.2-03 1<1 IA 294
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Conpota 0,0 o.oti 3 XQnopt ton of'

*o I o(NL00 ON NI X l PAY, 514



RU". NATREN k 9'212T MRI 162 CSi1)R( All 191 Y PI 14 SAI I I A1 19l SIFN"
ITART 11f 2No k FTt VRI ICi9I" , IILOCV 11. r1 los 'Al 'A I(14(,. 'n,

ITAR FATE:" 9 nap: 1929y ('Do 12") SAN NI1CE. AS 151 AND, CAL DAlA AVL1ArIN. '1111:2 n

* -T11.i1ft0 iMLTnTIA(I1,14 ANAM- fkS .)I TE14 METERS:

(C,.L-1 II Iie r/ r'I. I I,j- I I ei.. M,T I AR1,i llt S arl Ifln' 1( e ai' stW,' T,~ I 4'''III111M 1 1 11" P w I1

12.2111 i 01 Y. 31 NIO IiATA 1612.2j 11, bi .1- -G 91.4 21 6 21, "3

1313 1.39 132n 0AA 1.4-3 21 2 724' -113 11 39 14.4F69 Il 1(4121

80 K11 AEROIIi9RAIMIC CA! FIT,14111O3 FAT LilON All: ',12 I MAIt rVA' UI, 5 A1 r1t14 It P(1 P11) I EI I I A?- h

1016 R~,110' D9 PAATI I, n, IR, i k Ii( A I6 ,1. II I (116

STABIL I( 1t Y2. -,Wo I:9 1?... 64449 [LA 1 ,A 1.7m> I 2-l14 M)I , LI AN..I'J.

GRAD1,RCHAND 06N 0(101 MJMrTNTIm it.''A fICTO 111111 ,11> TI, If . f 11 I 4( £141. I1

l-tble,- -1lelu1 (N, ,'.Z' I'tr,',- 
I''22,2

(J.0d AT CM 1 .326-Il 3 . 0 -U 1 4798 b. I2~

(,LI~iFTRIC riFAN HF 11,91 I,9(1, 0 III LO I (IAl loS. II I (1 5 411$ Ab',. 1, 1~ 1I AlfA P1p IF IL "(61'

P.eterI GCMR' IIIIZI/2 l'q/c "2 Iq , (Ae-ap KAg.n '3' '1 f 1 /q Ie

2/1 AT Ott-I L AU .1-AT il, 5At NI. PI'3.1CM,,. WI119 P91. II9,'1 'A 11111 WATI 4 1 TMEAT Vl
-0. 035 14W. I t/,I, Reln ) In- , "RI (Ir, I iIi1.

221 AT1 19 9611149
-0. 027 IN6414 it IA' RVJ(6L- LINuTI VAP .1ES.1 WT LE VEL

IMUtIN-OFIAI400 LENC-Tll I .46F LI 1.951F1 14 i5.
5

39

-3.679E 02 S,1 Y14911 50.141 9,61 FLU9 1)11. 1011-I AT I) 1195"R AFS.9VM1L).AI J'I LE

I 46E 011 I..1L .I74C-L

TIa DIAL 1 HIFIISOUET F I P3 AR 61ES16.1 RI1 I 1911

I. 26E oI? 1L(3.9 1

9914,6 RATIOI

*M, ASOR EA MIN ERROR ANAl 9919 02 PAR4O' TEAS ITI In FLA(161 Mi As, E RkFIl A', CIIA-'iI(L, 19(1.9 1,1.11T 112:141 MrE2,JSEA(9I Af(.IfAfIF
TPROW ARE P1.111 It iFFI 01 I 214 lAN ) 11T' 1116RW 1401F' AIRFOITTMIC 1,R19114 9111,S. AIL1 .1,' AVL APPALITTATE 469 '41

ORRI1.RIC11. Z/ . MO.* N IUM tAT .9141 111 N14 311 AT PYFAT, I$114: 91141 D,1(4 N 11( 104~ .7 "E1 9'> POT. fU. C,4 v 7.4.
60.111 644 ATIIM III r DAU 1111 F.6 11 OX91 1(61 9119 9(11 12161 119 IcuIIr II IT ILI N, I61H ''I I

195% I(IF9 96% 14y% 792% I0% I 6% '22' 4;%, 1 t67 391 : 15 9

182% 1 k;% 461.9 4P% I 1 % I% 311 1'-:'%, '14 122 I(1 4.2% 4D-:

CO r910 [NU 01E( LOW

RUN 011907- 29021,)092930) MARIN14 5941913 1141ft6 PORt. 1)1411 I I Ib, 19,.,'
START 11.9: ' SI: 0:1 9 P'. I All I M(ROAET1 iIAL 9 IAlA ' '*99(14 11141 16-F (A 1(6 I ('9,1,
ATARI DATE: 9 04 179 1114 12C56OILAS 16(14111', CI' ATA. V,AUTN '1 1 12>I,

* CT3AISI IF PA'I(IE AND 1 1 9 A1A11S146V1II r DIR IVFD P696,1 RIJII F f11,0 1 1111 D A111.61(OF.IIIF ,i I TI'W 1 11 F I I4 '.l'i, RV2 $1f F.1 1 1191
WITH11 H [tC 113146 11016 11 II'll C(1-L11L(64 112919(9 911FP1A141Y IN, 1 C121 L 6 1

FLUX) PARMETERS

F-RAn. IC11AA1)501 0119111 01It' Tl(910 1 19O (( IT I1. f" I ti11 11

-. 0113 10.021"AT~"' 00 -2 2'F-' (IL 1 4 .21 kL~I I 1 11 12
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(-StvDbe,--O,(t " I e (Nt/02( (heer/secT (Meter2/sec " I IEQ16(-0.6 7 AT GMH -1.7DE-02 1.L1F-L -lIRIE-DO I.2310

LOSMEMTRIC MEAN HEIGHT HUMTIDITY PLOY SCALING SEEC~hUMID. WITH ASS. AELMIUIT AIR SPICIFIC HEAT
IM.eer) G MH=IZICT 2)1/2 T/ec n2 (Kg/Kg) (MeterI RIse n3 (I e/E Ee.y
12.99 IKl-T[IS2 -8.3 3E-05 lOE-D 2.4bEI

Z/L AT GMV LATHEAT C LOY SCALING POT.EMP. WITH POT 'TEMPER ATURE WATER CAlMHEST VA'.
-0.665 (W.,Its/m,2) Klv (Meler K1e1/secI (lLcsl'/EQ)

2.90E I-IXE 6.049E-03 5.BE-L9039E I5
1/k A T 10 METERS
-6. 512 SEN.HEAT FiOSX RO UGHNESS LENGTH YAP.PRED.AT WE LEVEL

(W ;'1ts/ M2 ) (Alr(Mill Ib ar3
MUNIR-OF'iI(HOT LENGTH 7. 53F 00 5.R7RE-DZ 15.44 3
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I',o, ~ I A; F,,:6.I N, I.4! FL AT I11 R 11 S AIFA A P141 6 61T.FI.b

P 1, I lN I,,n . I Io, 1.,, 1,. , t C!~ I I.A1PM, 141 DAl A, F IFL I- CAl 110661 [l ANI. WINE 59(1., , tIAOPPMLN1 CUNRAFI:1 hS

I. I N-' WAs1 13. ISHll1,01 -I- I:L31 W91, I1SF CAL "lI I. 1 IR1Ef, . I ' 1 n~.. o1ul E~ nul; lA!II.-op km IVttn l/l C'. I s 1c I ICoefF .1
31 12111. ">1l 6'2 ll 55-.4, -. : 1. 111 A.Nn 90951

I I'. ItJ3F 11101 F1<3691 Il: 1146!4Ff. 1.10 ENI 11i,, I 14. 1101 I T

I-S if/ LN 1114 -,A I I .1 A. V6-~ ILI N.11 I .6' 1 111V AC '/111' 1.91111 ACI1tI.11 C 51-16r.r ex1 F11E01.F01Y
tN,.Nt.0t1 A( ;,IF. ',so1l 1t5.VI . t1,P 06I.2 t;:./i1J U No ,It V (N~NJ ol H V1661 1

In.. "l3I l- 9.60

L'to I NfL')Nl. M I I 1111 l'.IIR , rn',.Io,. IN I116 1116f 11.3 CA! - 46, ESC4SP'MINMT L6111122 UN51) TRANSL-ATED INTO I.INENIN UNITS:

A 1I 1 1 -W , i.-i Ill II kItI:l SIM'3n I AoD IA fLAl.PRL
t
,.1 111' RAT. E AllY K T 1199 MEAN AiR TEMP

I). II! '3 1- NtDTA -nS 1)11.1? I(71 C 13444 2b5. 3tEE

En, ' It, .i I ot ' FE, C.' DliU POIEM I 0,- .IoII. R111 tl C DAR EE

i.762 13 tI -E, 71 DAT -5 5 326

112411, . F~f.TtlFI 1111 .I1 I 6V'UT .TI".I AEI:.A.J,'ilID.1 IT .1S16601 STEC.RLIAID.T A TAPPRN, 664.PRFS.1 AEC.INIERI II 1661'rfEILTIA 'NnEES

1135 14/ 3.0 1.45 9391-6 7.6 7.633-03 1-364 14.3/ NT DAIN

'IN I', Vri G~CiF SI'll, I [tP /AI ID (. 2 PCII. flI D. ,I ! PIqC.HIOAID) .204P.PAES.? S. A D,4.fIlk D.2 REF.IRSED 2

'4 1- I N) 1.3 361 .3741--T13 26. 65 7.614E-03 12.3 461 14 .26 t, 6K DATA

7'"'PRINT Dul1E: I I JUN 1971t1. rlID,,, 2'tlI~/3, tAAINF S114111(1 I ATE D6/TA -1 MGPIN RATE (All 17-IAN11ELSI 6/MAN
LIAI in,. IN.RIC- AOL OMTI( ROL1104 lfOG 11 DAT ATRAT P ERIOD- RP2D; RoMD,1 Al,:I o oi DAT E3SL SIN NI t)I AS 1 ' AND, CAl. ATM1111LAT URE 1-099111_ LEVEL, 2zl lINER LEVEL

* lII Al CI AT 1,4S 651166 ON 461)4'I 091116IK,5 AND CALCUL61ATED VA! 366 1B63INtAR19731:

11011 PARAMET:f P011,1 ILE S1t111 HP
to

1

. it F-l.' -051,41 L6LINO PA6AMF TFR6 PARTIAL DERIVATIVES IO-INCRNITA HEIGHT)

GOAL, R I (.HtAtIr 6- P., A ML11.11 6111$ F1,3 911110 611T 0211 0111116 E 6411F~i:DN/DZ= CENERAL POAM: R'SLIPE.
t'-SIi',jo-lln-toAe Nt/N?) ( He ter/e- !11N1/iNT/2* ILnZI-?1-(iLtIZ 2-PSIiI/

-6.DN AT 114 -. 1 A L 1.604E1-01 1 TZ2iI/11 INI-N2)

FREE T -C'AN HAP-AHT I11,110114 Fl 06 £161A INC S;PNC.6T6D. IN-AWIND 1199.10 EMI/-) N.WIND bPPEII (1/7"-t(P1F CN.Fl1tt/ 0l'~ N 4/1(g1 ZAHEITHT (Mt.-rn)G M/11411 Ucit.Axis
2.6 1.16-I,7.37qE-33 DWID 24 026 PSI PS~

WS SLOPE= 2.491 6
L IT Ni :,m LAIKHENT 91116

6.115 tnF-N.) ST'ALING. POT. TEMP. N-S9EF.HUMT6ITT 0/15 N-4RECA.UMIDITTy (Kg/kg) I'tout ( ,RK,NI 7-AFIGAT (ileters ZzH1101 1111 Verzo
Z/1 Al to, 11- I IIH/Z _a7E1 111/ .92E-66 PSIZPS12
-6.46 Lq- t4ISN I (I l6X TA SI.EPE' -7.331F 03

WAt. /
LIL AT it 75 0S0I ROUCHNiNS LENGTH N-P1TTEMPIKD "I N POT.TEP.1Kelo, , i
-I. ,161(.' .)trs /'AFII.T 111*1cc.)n 1211 '1 111 Vertxo

So At1 TILA 0IA 166 564F-06 DPIlDZN -1.67C-03 PSI_,.I2/1~M, LAHAT FLU ,JtO' '126fl~ OMER11.64.! 1 . I 1 M .61 K L - -39 E 0

DRAG 11f6t A I MI TERS N tiTEMP STRAIC. ik.M-2/3)

IlI Al /I- P iH4tif i NI t' 
0

9.15AT 2- I .7146

* tt NIRL l:rt',Itt,1.:MISCELLANI 066

C,.12ANI f LII RAIO )l.1IA6T ItN..MII 11411 M TIIRF AIR RETT
140,tlMN It..,- - E tIi~ A E MIII R TRAN 111 C TRAN6E110E1 - (FKg/n FE Y

51.4 9 1. 6 .74 6.74 6.92f -03 1,.321 -03 J.23 a8

*1 M PIFAL. ME11 I AIR DPIT 11111 HEAT
N ,t-i- . I-di,, *tpittFr Ao~~ of Pt .121 eSlope and/or Partoi DerivNaton. (IItel/-1 d

r O'0aIIy not~N0- 2.4169( 02

54, 4.'*, 14. l R/RNWATER LAT.HEAT VAR.

-3.9042E IFS

* IroINSAL 114 0 RI PAiLi 536



t(LINNUMB,.MA 790! 'X1"' MARINECSUWl-ACI EATER PRINTSDATE: 1I IN I9H'
" It. ,': I. I PIT NRL M ICRUiLIEDIJ(LDCT DAT A. 'AG HATE (ALL 'MANN.11LS): 6/Manl'

'[ir T D)ATE: 10 Ma9 1971 SDAT l3C) SAN NTCOAS [SI AND, CAI DATA AVERAGING PERIOD: 28 Man,

S) (AlEIID It WOOLt TIIHILLCGICAL PARAM IFlRS Al TIN METERS:

A1I ITM, WINO StEEL DEW POINT TEA' " OTHUC. BAD E.S, BI 4 '1 U) TEM AIR-WI TEMP POT-WI TEMP VIA-WI ,TEMP V.PXT-WT TEMP

I, 'ia) . - ) IF (Cli (e.M-2/1( (Hallabur) (Cesa (Kel1an 1H-vn 1H-vn KHilvn
'.23',1 3.79 11.10 NO DATA 10(3.1 13 444 -1.206 -1.108 .1 0 213

'LT PTl,' ITEMIP. V.PT(T.TEMP. AS.UI . REL.HL)1MTD. SPEC.NUM'D. SAP.PRES.i S.XHP.PR1D. REP INDEX
IP'tes CeLsaas (C0as (Cliu) (g/ 3) (Percept) (Hg/Hg) IMillitars (M ilabars) (e.M-23

1.J 13 .33 (3,59 13.67 7.37'/E-1 6.75 7.617E1 15.35 14.237 ODT

H")l H ARODYNIAMIC CAI C~tATIONS BASED ON ABIOVE ESTIMATED VA) OHS Al TEN METERS (EHIEHE El Al ,1976(:

LHPHHH.D H IS UXARALITEAP INPIRRtD INEERRID NEARN VER TICHE
STAlaIL1JI (c-LJP'-D0HN( SEA INCII PARAMETEAG- VELOlCITr COVARI4ANCE MISCELLANEII3T

R.H.(.ALL. UIL MUAI NTULM FLIIA FRkICTIN0.4 VY LX;'CI W ITHLONrG. VPI.OC IIT Al1IR DEN;1SIn
(4t..-e,-:nnblr (Nt/:2) (ieessr Mtr/sec2) H/

0.664 AT CNN - 1.5 1-Il 1.25F.1- 0 -1 SI 1."311

Ilt (R IB E1-AN I II1) )P(.'IIIDITT YE L IIILHCLINLi SPEC.HUTTD. WTA F.(:MUT IH SPI CIEIC NEAT

Z'( AT GM) I(AT .41 FL t tUX PEA'. TN T; TN' WITH POT. TEMPERATURE WATER LAT.MEAT VAr.
-0./.Z6 LW ITs/((RIan (Mna_ Id/i'r ill (IT 1 /ng)

2.6,E 0I -- i2t6(E'02 .866E-t 5.939' (5
//L AT 10I METERS
6.566 TIN.HEAT FiU ROUGHNESS LENGTH VAP.PRES.AT WI LEVEL

(WteI (Meter';2)) (Ma1l1lAb a
MUVNIN-ODVUHOP-TI LENGTHIi 7 Yl TO 4.028r-07 15 .426
I(Me ters)
1. .76'n7E TIY PH APD SOIAH HEAT FL/c DRAG EQFFAl 10 METERS ABS. UIMID.AI WI LEVEL

(W.tts/2) (Dnnsn-. s (Rg/M3(
I.R7E 01 aNIDE-IN 4 .166E-12

TOTAL HEAT BUDGET ElII (5BAR FRES.AT R7 LEVEL
W6' 1 l/,) (M ITI a r)
5.03FP 1 111,4.37V

BOWa)'. RATIT

x M'AUHEM.N EH141 fk ANN! ISISVOFUPARAMETER S LISTED INPERCENT4 MEANNERROREND COMPUTED FROM EONSTIULNTAMEASIJNEMET ACCURACIES.
TOP ROLW ARE PATE') E ERRR VALUES AND EDITORM ROW A DBJ H AFHGDTNHMIC ERROR VALUVES. AIL VALUES ARE APPASITMATE AND ARE .. r-..

CNAD.RILH. III O mGLNTUM EAT.HEAT StIN. lEAT SUP BAD. TOTAL H/AT BOWEN FR ICT ION ICE' SPCIy SCL.PUI. BOJGH. DRAG
13.81 LnN H ATI 1M Fl, (ix FLUT EU PLU S FLX ;LUX RATIO SE)I UCT I HUM IDIT 1 7TEMP. LEMGTA COrp.

154% 154%. 12lt- 175% 126% Lox 1aM?. 3)3% 6Y?% ItX 66% NT?. 125%

17.11% 17FX 46% 45X 103% lox 3D?. 149% 23z 68% 1216% 43% 40%

TIN iD BEOW

465 NUibin: ?')LtOG0IU MARINE SURFACE LAYER PRINT DATE.. : 11JUN 1961
STN ,JE o:31 IT :RE MICNT)JL% DAT SHP NG AT (AL CHANNELS): 6/Main

START DATE: I0 May 1979 (DAY 1301 SAN NICOLAS ISLAND, CAL DATA AVERAG ING P ERIToD: 26 Maln

aC2p/):SIF PAUL1 ILl' MANDLRUi H APHOSYI'NUMIC STR'IVED PAR11ANEIPH LSEL WE1IGATED HP A E(JNEIILNI UP THE AbIOVE R(.SPECTIVE NEASUREMENT ERRORS
WITH (HC LUW R LXXIT DL 1 COVRFSI'XNDINC M,:ASJ6EMENT UNGERTATI INDICATED IN )I:

FLUX PARAMETERS
STaE)I ITr lfUP,:=DXUN) SCALING PARAMETERS

(..ONO Ra HRD ;ON NUMBER MOMFNTUM FLUX FRICTION VaLOGITT

(a i Slbje T Uc" ble (Nt/ MD)lieS
-(1.37.) lll HU" I UM1 -I.99L-I2 IEEIl 1.250-0I 16.11-02)

UcEPTNIL MEAN HEIGHT 1IUMXDIIY El US E)XN SEE)' RUNT P.

12.9 I.2 IE-)(S, IBSEF-INI Y.924E-5 13.1K-0I)

ly I!DM L T FLUX SGA' AG PUT TEMP.
I.16 (. W.) (I, tiI (Tv'La9

2.9P9E 01 ILI.E-III -2 .69(0c-Il 1.1-
/,L A) IS ME IfRS

EMS 1.021SEN.""' ELUU RUUGHNESS LENGT

(Wa ts/M (Meters)
M0,6I -OB'LSKHOU LENG TH 5.18) 00 2.SNO lOL) -T06 16.1) 151

3. KY2 A14a P ) S U:.HS MEAT F~llS DRAG Cot) AT TO ME IERS
(Wtts./M) (Metts

I.47E Of TISGEaDI I .31t.r- -t 14CR 141

I.IS I I 3.14.tO)

FEW) N RATIl

II I (EDEN cl P1 FRfs''EL)lEE AND Ft1. H,%A RI R"IT1tNA MITE STIVES PANAM) -1II VA'U) liA),CIP1,, LON(DLVfIA 1 ANVNRD DEVIATIONr PROM EITHER IRE
E"!i'I W EI (MUL BT 4.81).: A 'IE VIMI NT IN.R AT)Yt VaI l(it (WHI. ISLIR WEHI Ul1 ALU IS I A G ) ALL N(P R

I SlD IN F'IsDFFHt'(AND AH) '..,r

(','RB) UL MU. "TLOM 1A N)." AT :tI NIA 5tRT S AT. ILIA! AnAl BOTWLN RM (ITSO SCI SPTE SC, PSI. ROUGH BRAD
F)M HT .., I) It4 1) ( )( I U PI( fI XH RAT l)) V,,I0 I lT lit(ITTIDI( I E)' YL P tENGTIH Gulp.,

"55 I' ('X %5 43% I% 4X 4H% 2IZ 55 75% 4% '71

EN BAGla DATA Rim 537



AAR INE SURFACFI (OfEo MICEOMc [EUCRO: OC ICAL LPet 'IfNr

ATMUIPHARIC 1P1,SIC: BRANHr
MARIN AAW PERIL RECODRI H1 STIATION
S't. N ILOLAS IS'.AND , CAL IPOASNIA

. * nII.AOREILOROLGOCAL DATA oo

RUN4 NUMBER: 7905100230 FAINT DAT): I. I N I91U1V

DIAR TI7ME: 2:T8:10 Pd DATA SNIP LA SA (TI:L'A EIA 61lio
END IfME: 3: 6:10 POT DATA AVERAS I N9 PEIDO d6 Min
START DATE: ID 

M
..o 197/ (DAY 03-1, AOMENCI 6104) 1-IIPPON LEA'.u 2a1.1.0k -'tOLL

*ANALOG CHAANYL RAW DATA IYEACI VVC)o

No. 00 No.01 No-62 N.03. No.04 N-.15 No.1.6 No.57 No.6 N.1

VDLTRI.F.A TIM PSTRUL.0I TEMf'.SdRIC.2 DEW POLNII DEW POINT? WINDO £9001 WItND 5/1.12 A R.r oES .2 Sky9 SAD. WINS I j
6.205 0.000 0TILl 5.44 Si 0.79 .1. NO? , h 1 oe

No.0 - o.1 N-.12 0-. (3 No.14 LoS No 16 N.17
EI.R WI . I E.l' AC FRlEQUENCY AC DLi TAGF A A 1(41 FL AL. 7ZEO REF. SPARE A S 0T V.j: T .R Al ,0

3.806 3.908S .546 0 . 01 J 3001 30 j o :0 (. 2

o DI I TAL CHANNEL RAW DAIA (AVERAGE,: ESCAReMEN; DATA. FIELD1 C.LIIRATLO:4 AND) WIND S55I C IESCARJN II I'l7(;(1U:..

Do. No; (P NAR UPWIND AND DPFEL DoiPEFfAL W(E IFCA.. '5,
ATI TEME.1 N "NI IFIOF.?) (41.TLENGTA PATMoMt.-o) (Voie 60 Vlts) :CoL~a-:+. 'O...(E...
014(1 020779 0420 122793 0.6 60fs ho. ail -0. 0.31 iV'Y9 3.5g.1

0SYSTEM NUJGEREEPING PARAMETERS TRANSLATED6 1N10 EAGINL-AIN; UNITY:

MANUAL FLAG0 PAROR COUNT1 DATA l265W. V1.LI R0-F.10EV VI;: I.1 .B.IV VEND NAP .DEV AC SI .14.1:6 AL, CDLS.F(.UX AC, vGTAI; 1W [F ou. i ot

(Nosss I..oNI (N.--)os ft(N. .. (.fI4I5 B DN 'o.(iT,5TI (No. I.Icdv( INo.)59: IN .(0Hoo 09 (Ho
I 06I8 0 a .S (15.5 o.24

o BSERVED MICROMETEOROLOCCA. PAMAIA 1046 (INCLUDING THE AbIOVE CAI AND E'$CAOPMJNT CORREC[IONSo TRANJLATLL JI 170Cis 1 RAle 010. dc (S.

AI 1T111NP,.11 WIND SPltOI DEW P0(0(1 IEMP.S1NUC.(I WIND DIR, 1616., . GEEY DAD. bL (UT (FP iAN. 010 :LMr
(Celso:'; Mee/Se-:) (CelIs--o (E.1 .oM-2/3)( (Do'4 Toe Morbr (Wsoo /sJ 2 Clsooo P 'eJ:o12.178 3.33 10.40 N DATA 10.91 (o.?7 1.47E 00 13.45b. 5.1PE

AIR TIM.'.? WIND SPEE02D? EW. POINT? TEHI.S1RUG.? TILE TABLE BAS.PRES.2
(CeOlous( (ileter/serI (Ce Isus ((1.oiM-2/3) (MeItr MSL( (MoD 10(04

2227 L.2 (12 tAT N DATA -t.1 IzN 's .3?

oCA(.CUI ATED MICAI3PETEUAYLDGICAL PARAMETERS:

MEIGHT, 70 POT.TEMP.I VIR.TENP.I ti.PDT.TIEMP.L ANS.NOHMLo. I REL.NMUMID. I SPEC.No(M11,I VAP.PRES.O LOOVP PfOLS.I RfE.LCx I
I ees (Celsot"ol (C elso- I I(CelsitoS) (N9H/COO (Peret (Kq/KO( 1 M~o~t (Mo a ~ ~ ' (Yrni3
035 12,35S 13.527 13.707 9.5641-C3 3.5 7.775E-3 (2.594 419 N61.

HEIGHT,??2 PO(T.TFMP.7 VIR.IPIP. 2 VPOT.TPNP 7 ARS.AVIMID.2 AEL,HIJM1D.2 YPL C.HUMID,2 V6P. PIOlS.,? S.YVA,.PI'LS.2 RLF IN,-:
(Mete-s) (Celsoos LI ius _ .elso) (Ag/COO (Perceno( (EM /ON? (Doil±:ar (Mol1t10: Ee.. ;.'3:
9.20 12.370 (3.60 (3.702 T.5,20E-03 87,433 7.731E-13 12.541 0417 DA0 OA

*CONTINUED BELOW

PRINT DATE: IT 3JUN 1940
RUJN NO/ODFN: 7905100230 MARINE 1.((BEACE LAYER DATA SAMPLING RATE (ALL HNEIS( G/.Mio
STARLT TIME 2:38:00 PSI N 441 MIRDMETEDOL OGY DATA AVERAGING EID 26 Moo
START DATE; 10 Ray 1979 (DAY (301 SAN NICOLAS ISLAND, CAL NOMENCLATURE. ('PPR LEVEL. 2Si hER .101:

oPEOFILE CA! 005AlIQNS BASED ONA ABOVE ZBSSRYV3$ ASS CA0,006AIED VAtUIES 5(35GN 7

PLUPABAMETFR3 PALLI ILE S: :1PEb

STABIL ITY (+ P'- DOWN) SCALING PARAMETERS PARTIAL DERIVATIVES (I;NLAWITH 01(1.411

CRAD.RICNARD200 NUMBR MOMENTUM FLUX FRICTION VL.OCITS GENERA EORM:DN/D1- GEAkTA.: P0(0.0 N SLOPE-
(-tbe-Usal( O/e((Meters/s.-( iLNI-A2(0I I/II_ n(Z//2) I(Lo I -PISI(lD m-PUI(I'

-.21 AT CMN -0.49E-02 (.991-00 (Z-Z2)1/2 'I00-020

GEOMETRIC MEAN NEIGH? ,UHIDIT FLUX5 TCALING SPEC.HUND, N-WIND SPEED (M/.-tO NWIND SPEED (M/- t
(MetedrICAH( GM1Z211/2 (R

0
/s11,.2 1 ~ (RO/KqI Z.HEIGHT IMetersI Z.HEIGHT( (M) V-rt.Axo

12.99 1 .E-fIS 80.0 19E-05 DWS/D)7h 0.44E-02 P S IPsI
WR SLOPE- 3.64C 00

DaDL AT GMN LATNE1AT FLUJX
-241 (Watts/cI SCALING POT. TE MP. YcFCMMDT O9A( A.51.:NDT E/R

2.68I 1 "It 1Ae7-s ?.IGMtT (M.eers 7 -HIGHT " AI Vert. Aot
ilL AT to MITERS I010-254D -. 2-6 0591
-RIB5 SENNEAT P1.12 So SLPE = -6.74.I

(W tIs/mD)
Z/L AT ZL IO.6E ID ROLTU.NESS LENGTH N-)OT.TEMT.IoO NuPOT. TM/I(Ro ;Ii
-0, 1 40 L7tes Z-MEIGH1 (Sts( 7-lIUST (MO VCrt AooD

OR? AND SOLAR NEAT FLUX 3.271-I? OPT/D7= -0.31E-03 PSI-PS 12

Z/L AT 72 Iat/AX 
RI P 451S-0.07.,0 1,47E 01

ORAG CR11. Al 10 RATERS N-L "TEM I STRUC (koM-2/3(
(03010-0010E5'Q LDNhI5 IMAC M 900551t 51.09 (D -.. tiooie... ZzHP001YHI(M) Veri.Ao

-5.3NRE 01 4.32E 00 CT2 SLEI'ENOS DATA

PhIl AT 71= 0.606084S BOWEN RATIO
PS ll AT 2: 0 .39R900 (na -ittI

PSI12 AT ?0 a0.4103025 0.0
PSI2 AT /= 0 D.0 59203

SCR41 C ONSTANTS: M ISCELLANE Do -jS..

VON xAMMAN "RAVITATION PROFILE PA((EILE r BLK SULK
c ONSTANTr ArCEOFRAT 0." TR K. PNANDT( T U4.SCHM IDT SLN MEAT MO ISTU1l AIB 1100110Y
(N gounis) OR/set 21 NUMBPR ROMPER TRAN'IE.CIP)Fr TMANSF.CDREF. (RC
0.4 9.795 9 0.74 0.74 0.921-03 1.32C103 (.307

*GENERAL NOT04 ALA TOO 1.0111MHI
AoooraIop LIto tcreded for neasolPMMoI of Profile Slope and/or Partial Deploato (I1 oeL/BO 0.0.0
ConputlOO5f cpu. ) bV or(I*raob of: .I 40671 I9

RNO-RN?2 -/- .08-3 Eq/Bq. WATEB DAT.NEAT VAP.
I ITool I. /Kg)I
5.9040E 05S

*CONTINUED ON BEET PAGE 538 lb tm miai



RUN NUMBR; 7901(DI30 MARINE SURFACE LAYER PRINT LATE0: I I JON. T9"t
STA RT lIAT: 2: 38131 p3 N 0R L MICNOHLTEI)AOLOGT DAT , AMP:, ING NATEI -A L IAN! )0 L ,LMv
ST AR T DATE; IX0 M , 1979 (DAY 130) SAN NICOj AS ISLAND, CAI DATA AVER AG1INC. P EW I: ;7L8 MN_

f II[MATED MIIROMEIIUOI-UGICAL PARAOETERS AT 1)-N METERS:

AIR TEMPIP. WIND .SYES DEW PINT TEHSTUC R ARPR.1 RU-K W 1e TTEMP AIR-AT TEMP PO1T-W l1t:. 0)0, -'1WI V 1CM 'CT-WI ifKl')

(Celis (Ktt-sc (Gl.
0
. U~lM-2/ )IHLbI (ce~a IHeIuI I'l-on 'U'15 0nf: 25e'sfl

(2.267 3.22 10.33 NO DATA 1)13.27 134S, -TI. -ILIT 05

HEIGHT YUITEMP. VIR .TFIP . .PIJT.EP ART.ETOAID. RELH'UH(D. TPEC.HUMLS. ON PE',S ';O' AE.PIRES- RII EX 1
(Meers (Celsiu) (Celsius) (Celsius) )Rq/91 (Prcn) 1Kg/Kg) :NIl iruL L~lUars (:IM-2
ItoS 111 2.365 1 3.610 13.706 9.26E-03 R7 5 73WLI o _A 1.54 (4. '66 "U DAISA

H I):! K AEROD)TNAMIC CA) CU) ASIANS BASED ON ABOVE ESTIMATED SAlVES AT TEN METERS (PRIEHE El AG, 1976) -

1INPERFA FL-UX PARATETERS INFERRED INFERRED KAN VERTICAL

STrABILITY (tUP,-DOWNI SCALING PARAMETERS NE'LOCITS CGUARIANCE MISLALLAt)LUJ5

L-RADRI11t)ANDGOE1N NUNRER MOMENTUM FLUX FRICTION VELOCITO WITH LONS VELOCITY AIR/DENSITY
I'S'i ,-Ustble (Nt/rn2) (Metr S/secl IsteM se? 2 (K/c
1 .075 AT CR8H -(.07E02I 9.334K-02 -RuS71E-IA 1.7 3)0

GS00ITRIG hI-AN EIGHT )lOJt)SIIT SLUT TEALIN 18 PFGEhUHS. 6117H A"S. HMIIIY Alp UPfrCIFIC fEAT
(Meter) GMLP(IIZ2)I/7 (K,,/se c K1Kq/Kg) (Meter- Kg/seL 3)l 1T 1l/oq Eel .)
1299 9,11..-lb -7.RAIT-IT 91( T 2MI:/E 12

IlLIAT ON I AT;HAT ELON SCAL ING POTTEMP. WITHePUTTEMPERATORE WAILW ur.NGUT YAP
-1.146 1WetsI (K.vinA) )ttr Rel/ser1 19a/Y)

2.25K I -5. 5 98-c 0S .2?TE-I3 5.9038C IS
7/L AT 1D METERS
-0.A T 2iN1.HEAT FII)O ROUGH NESS LENGTH VAP.PRES AT AT LL/EL

(W t.s/N) Nte') (MXill~a
MON1N-ORUNHOV LENGTH 6.51E OU 6.189E0a 5.439

-'Me,4 'r' SKY AND SOLAR HI-AT FLUX DRAG CO-E.AT 10 METERS AlLS.HMUI )I.A AT W00L

1.47E SI 8.4?3E-0 4 1.167E-02

TOTAL HEAT 1-SAGES F I(IIS EOR.EF.S.A1 WT I 'EL

4.36E 01 I 014 42

B0W1N RATIO
(n units)

I .26B9

HMCNSURK MFNT ERROR RANALTSIS OF PARMEHTKRS LISTED IN PERCENT MEAN ERROR AT COMPUTED FROM CONSTITUENT MiALOrts LJYA? (f'

TSP ROW ARE PR))FILF ERNIS VALOFS AND BOTTOM ROW ARK 01)1 K AFRUDTKAHIC ERROR VALUVS. ALL VALUES ARE ApRnxIMAIE AND IWL

GRAD.RICH. ZIG- ROMENTUM LAT.HEAT SIN.HFAT SKT RAD. TOTAL HEAT BOWEN FRICTION OCt SPEC S u POTl RUGH. TONGV
HO.AT GuNf AT 1N EGO EGOS EGOSLX LU FLUX FLUX RATIO SELODIT' HUMIDITY TEfMP. L ENGTH T'L

20 9% 20a9% 187% 2(7% 185% (0% 135X 4C2% 94X 1231 9!% 114% 107 z

1 76% 176% 46% 47% 104% lox 29% 1SIT 23% 70% (2 7% 417 4024

NCONTINUED BFELOW

RUN UARR: 9b231 RARING SURF ACE LAYER PRINT DATE: 11 1o9i"'
GIR 2IE :38:10 P5T NRL MIGROMFTESRSLT, DAT A MARP LIN G RAT (AL HANILI: ,/Pin

START DATE : ( Ma (9791 (DAY 11), SANl NICOLAS ISLAND, CAL DATA AVERAGING PERIOD: 2 i

LUCMPOSI, 1TE PRUF riLE AND D~l P11 AERODYNAMIC 5)-K IED PANAN-IER SALUE WEIGHTE D AS A FUNCTION OF 111K AEBOVE RFTPETIlI MF ETREIET 10 0085
WITH THE LOWER LIMIT OF THE CORRESPONSING MIA9UNKHFNT ONCERTA N TY INDICATES ()1N I 1

FL-UX PARAMETEHO
STAT) lIP INUp,-DOWAN) SCALING PARAMETERS

.RAD.R1:4ARDS0N NUMBER M)T)if-NTUr( ELIUX FRICTION VtoLOCITS
)t-tble;-1)"inSt..Nl,) (Nt/n?). (Htr/sec)

((26 1 II? AT CR -(.TiE-I? I'I-2 9.660K-a? (b.OK-T7i

ME LIN TRI IREAN HEll/;IT I:iIISITY FLUX SCALING CE(PC.PUETD,
(Met-)L CMH(ZINZ7I/?2 Iq/-e c21 1Kg/ Kg

12.9 9.4SFT R0-b -7,96,210I lAD0E-OT

IG AT GMH GAl HEA T PLUS SCA INC PUT.TEMP.
U.7 /33 10 021 (W tts/ K2)( eNlio)

2.33f001 12.oE*0II -3.026F-02 12.IE-0?(
/L0 AT 10 METERS
a056h4 Io/)1 SEN.HEAT FLUX ROUGHNESS LENGTH

)W"ts/N 2 ) 
(PMoter)

MORIN O BLINHON LENGTH 4.7SF 00 1( EOE I . 34E-1 7 (6.OK-lIW
1.7731. 01 ART AND SOLAR HrAT FLtUX DRAG COLEAT 10 METERS

1Wtt/2) ".tes
1.47K II ITFXI tNEon I4.0ED

T).)AL H(EAT FNIDGET FLUX

4.3/fE TI (3OENO*tI

5-OWEN RATIO

0.227 10.01)

NDIKFERENKK :EorTWEEN THE PROFILE AND IiU,.R AERUDYNARIC DERIVED PARAMETER VALUES AS COMPUTED VIA TIN. SIRANYOiX r-EIATLOSINL00 ZIO.w eI,
APIA RGHTRfD COM POS ITE VALUE 1)6 iIPASURKMRNI UNCFRTALNTT VALUR (WHICH EVER AEKUIGOE VALLUE It LARGE T R ALl. TA) I )11 ARWE

LISTED IN PERCENT DIFE RNCE AND ARE o-

GRAI)IRICH. 2/1. MOMENTUM IAT.HEAT S N HEAT StT RAT). TOTA) HEAT ROIWEN FRICTION SC ':LSPEFC SCt. POT. - RUGH c%MOAT GRH AT I GM ELUXS F) I0K)0 U I- I E)1) F1U RATIO I)CIT NMIT KY- tOGs [E

63% 62% 45 1I% 54% ox 1% 55% 111. 1% 74% oix Ra4

eE11D OF DATA RoNm 539



AN1 I :

i N I I I . * I ': .

,c.Irq' , .. ' .cItI D-~I ;I L U I'

I- A A I . . _ 1 I'I _ ' I, "

('A' I L A U ,I I 12 J , 48;'? LWEk -IE I 6L2

I Ikl I c P.1 IN' .N I, .. c ' .141. 21 ' 1 8

k,4l I I,, c4'N I., 1.111 , I WJII-1 'I W11 N iyFCIL 1I/.I

" 0,'c L N 'I . I c . ' I I 'I f, 1 f1 RI " I,' I . C .; W " I t-W c

1. I M, I11. t9

, 11 HI 'I .INI' CA,:1 I G I1 C 'I ' I 840II .A _A tt I C I EI I W Ul' N LE 1 k 11 R114? iI

X I 1 4 114.8 WILII I- I 1.71 i- 13 41. 2 1, A 41 R IL

iN 411 /I 4. 4 16.

'' ' CI t 6'U. I i 'N 1 b'L ANXIII.' p

I ~K N I-11' H,1I1I411CI

I 1,II,] 4 .:11. Ic'.c1C i , 1111 4' '12 I 1 81 I , IN C

I N , I C.I 'I A L' /1,0 0 'Nk-~ AI 'Nc N I L~III~r PN118 INc.Il,'

13' .1 111lI 9 .t1 1213 1 4 3c NO A8I14

' I_"' I, IN 'F AT'1, l',l1 VII N 11) 2 21 iI~ kEI um4c N 0 ) -pc. I D1D.2 1>.1PkL, b VA UP L1 ".2 'CIIF N

I>~~1 I,.? 13.11.1. 9 .1,3 2.4 7741 1 1,39 I 1 1, NOl DA14A

PRINT 841£: Il JUN 1931

A4 I IN: 3:tc,:21 '11T IlL 4INNIJURII,"A DATAN 8U£1143111 Ck,4000 M_141
I18 1nI I.1 Ml v 1 79 13 I 13 A, 'I _;N NICOfIA% 12 v,1) I 81 IINME IA 1811I:zII 1 R111 LkUEl c Lzl.011111 : 81,

I'I I ,A11' C;J' A1I'1.3 1111241 11, ON 111 31151t f l U/~RI' 440 CALCU, 431, 04 VALUI 18LI5INGEC11 1973':

1,111 PAR A 118 PA'0 IIW 1.AM 41111A,1,4 D

'1IlC 111 hl II3" -11-- M0:NI5 MfL 1,'.1 CItN 14991 0645 T '48 , 18 8181616 cc [I . '111 R M .81 I N 5

c. 18 10 '1 -I 3-02 921518F02 IZI 2II,7,,L142

T l lf111,11 '22: IIII 11,11 I1481 NG'A 19111 SPI-C111, 4-:140 111 11 4 81 NWI NOH 1110 INN. ,

'Nm .I 'c'I P/2 1c' q84/c2N 1 N
2
' IqI 1) 2=41,114 I M'.I,' >8,18 141F I NIT .411V

7 9.l/1lc7 D W S.I1 01/7' I .20 02 =PshI

WS SL01=1, 4.17C 11r.

' I' GMIH LA4 1,8.11,8 1,111
IN1, I -NN/M 1IN2,I I'll. NIT1T.114'. hN 'I 1 1.NI CI H111/81 N-SICC.1L.N1811 11T/191 g

72'; UI IIi'.N / I i 1 .1 PN'' Z'1 011 1) Y- 4 4

'1~~ (K ILH 
I GC. 

7 851-1 
Al/l~ 41~1 8 3

p
1

OIL15 01 414 I,1 I L91 M.11 r-31S T - TsI-p I

I M1 INPNNi, Z-111 11,8HT(M1 1 _441e'.HE ? Illc 141 ( VeN .I -
541 SOcLA, 428 H,1 FLUX a 3 ,8I:-18 01//)7 -8 921-0 45 4

I/ II U Iat/41 P I 421 4 6 ,8111 01
U 44 -'1 4

6.N41, I 1 .4) I 1111 1 110 84111AT

IN' I 'I I, I I> 1/1. *8811

14 1 A I I lA : 1 " -4 'II 1 1 IIIIN' I I II

G -.1 0 Il AT RI'4, SP. ItIC HEA

A. 4.44 11,4- P.-14-4IL. 411144 ,1 181

-K I4 4.4. 74 1.1 £92 01 I k2 -0I

5 9034E11IS

Ic ~ t[ . 041 1 l N. NI E'.c1c1 540



HO.. HuMPl .I YI, ) MANRIO N IKF~ LATE( ,1_R PRINTl;IATC: NGIi( S"' '98'.1[TIZ.I 1 1]1 A'MC4ET)AJDTDAT A"'ePI 1t. MA I AL (MAN) LS) -1,/Mi
TOOT p..)) :0 , M IV (/,I LY 130) S N NI CQIAS IUSLAN1, , CA) DATA AULRMING PERIO-2 Min

*' i 1.1.5(1 It ,TOtL.kLT liC)'STTFHT1 PMkEIILIEMUi AT lItN MTERS:85

AlA 1 CM. AlO s,'(L 11A POINT1 1 h rt'UU.) 1AT.IRES. bUT K UT TEA)' AIM-ATnTEMP PUT-ATnTEri. VIA-WT TEAF VUPOT-AT TEMP

)L-.1.- I TT~e-/,' I~11.,. Ie)I-2/3I 
1

Am11 I,b r) Celu o I (K Iva. ( Ien (Kei13,, (KeIv.f
2360 223 16.4] NRF DATA 13. F3 23 47)1 11) 11 0 23 0 33

flif, 1, 1 Ii) TI Il.T'-1'1,P. V.1.1,lEAP. AAUTI11,JMTD). A~l.,ECOJlS. SjPEC MD 'U"' i-RE; SOVAPPEE. RE~f InDE.
(P>-ers( ,/el..(s Isu; (CelIus) (K4/riT) EP- cr"t (Kg/kg) .XIlbaru (ibz~rsT IKel M L/3

1.t J W TaC 13./I5 13.(1 9.5906U F FIB4 7.7
9  

T A 2.1 3 4.3,4 NU DATA

xOT lbl K) ATTDyPA,0 C CAL CI T). N 0103) ASt D [IM AROVE EU! [RAT) VAl 01 At TEN A. LX), (FIkL FT C AL 1970I)

it"t - (1h FT IJO 'TiAT TI-FIT, INFIRk"D 1SF ERR'D UE N TEA T I CAL

SI I BLIE v I* U/,- WIN) SCAI IME PAAMLIERS ULLOC II) CUVARIANCE A!OCELLANITUF

MIAO. AlI CMMARFI3N, N1!I ME-IFMIUm F tj 1:X EKCT 159 TEI' 10 MIllt, CONC; U) L 0/ITI AIR Di NS1Tt

2834 MI CfL) -4.7,FI 03A2 113 f-LU --. 800IIE-L F33

W Ti)TI1, ' HCA (TLAI TTl ITY (() SCAT lU 'w C.ITAD WIT,) ADS. [MI TY ATM OPT (_If IC )HEAT
(9111 Cr I-7TlZ./ (Kg/sece2 (Kg/Kg) 7"le 'se ,) )Ta ~ C(2. 97? 6.171-,) -8. iE- 6 5 6 .1VOF 0(. -4 11E'

ZLAT CM,, lIAT .H, AT Ft UU SfEA INS:PIt (ip AITIM ,PUT. !IIFM('TuI WJATLE CAT MCXil VA'
-. 4U 0, C/-/ (Ke I,, (01r Pr A-,'I (IT' ./y

IL .) 1U TIC] M0iTS
23 4LP p. MEAT F) U k1 ROSIt S1 i"L ENTI)H TA" PALS.A WE U LCVEL

HUNlS 00,1,000U LENGTH 5.09) 0 0 1.3670 -TO 1 5. 4610
(M.ters)
-. 274E' LT q:T MOO Ti D , AN H/AT FLU(0 DRAG CXI F AT 10 AFTEIC AAbS. HTA1 S.AT WT LEVEL

W(Act 5 t/2) I1D Ijeensionle- ,s (K/nT)
1.47E 01 7 771 E D4 1.169E-12l

TO3TAT (-.60 ('680ET FT -,U BAR PR ACDAT WT (.FUEL
I 014 It/MT ,T11Millibar

3 T IE U)1 1)1 4.4(3E

033

IM.-A)JREM.5) EsT UA ANiA!) I SIOF1PODATII 110 LlITED INt PFEEM AN 00089 AS COMP UTED FKOM CONOTITUENT MASURIJE MLNT RECUXACEP
!I(4' 1)16 ARE PRImt FkR4 P0. U t~d 690 COT TlOIIM ROWt ARF U V19 AFPRUD)YXNAMIC E R81(8~ UPIS. AILL VXLUFS AE APPRSUIMATE A ND AXC

LOAD WH-AII Tit; AU/i, HL~T' A6 .0A S: NIHEAT STY RAE)T, 161) 8' I T nFN FRICTION SC .OPLC SCL.POT. ROUGH1 DAS
.uO/ I 1.9, A T I IM Ix CU El 00 (( t ELT 10 (1A110 UFLO IT Y (TUMI) TM TEM11p. ELENCGI tITER

21,Y% 201% I1I (St
0  

1970 ILO 1171 3Y4% 76% 22)% 1217 M9;6 15 1%

I15 47 49// 1(07% 17 '6 1) 2%z 7 0% 1 3 . 43 Z 4 0%-

IT; Win".; I.-ITCLI MAR INT '01( S Ct; p PRINT POOL. 11I JUN 1 9BP
'.1,9) (r)..,;-.',' I'RL 1tILI'SYA .,;PtAT IL INC RATF (AT)L' T pANtIFLO,;S/M

''A..] P aL VT A,1 19'.61 IL 3.N P1C0-.A, 1M4,), C A: DATA ATEHACIP)'. PAIP 2(L Min

I ' IU' (I'l-( I ')1 0(-3 V1;.11oYr/T I IVI 0 t'A0, Il/41VAT W IT IJ OI TI AS f1 ))-PCIE ('PO THU ) lE RECPECTI) ,EA.,U[MF5T ERRORS
T . 1. 1 10- L IN h / . TBC UVVA',.,NPI M.OASLT/19[A T It,,E6tINTX Tt/il'.TF)IE 1 N tI

1/,) I I~~~t 6-I,, P0315SII A"AMiTCXS

L A I, L.If.YAI tU . I'l'I.TE tMP.

-C Ti E2LII 3 I7-T II-

-- ~ ~ ~ ~ f W-L(Isi'. -A AMT El IIt DFA',. (.111 At IL; P. IF-l/

3':$ ' TI T, 0)! 1.2. -44 1OUT-1.

T,~~ ~ -F1.1 N . TI1 1 A I "" I 'TI)

1, : I , : t ( I ,1:, i.I .T ,1 - N Wp , .,I I I-UT'. 1,lA)"H HATr 1 1.WiN FIcTTOI OCT ,; OF) I : TOT1 1,)11 -I 0RA
11)11 (iPX (IL 6. MAI l) U'1,I TY I,-MI, tI) 11ElP' (OOTS I11)1F

IT) UU,.,,l,)541



MAINE SUIEFWCI LAYEt, ni UiwLci IF ILLD ((211 N;l A!nt'lE IMN~ I

NAVA1 RF 'JARlLL) III)LAI(OlY

A1MOSPNLEIIC 1'1H12' IC iRtN3
iNNW (NE ATnb' i- (11 LpH Id ' A WI IT STML LION

SA N N JCOLNS (f tAND, CAL IIOAIA

RUN ANflbit 79059Ia0133 PRINI 0411 IL ON1 A(i1-

SIANL I IME. 1:3420 D'lL 41 SAMPL Io W V 11 : C I V10,6 S . 'M n
t Ni TM H 4 2 31,P1-, AI. Ail 4VIkGINO PE,1L I ". Mi
i.1I40A DATE I MRy FM"'1 (DAY ILLI) 12,115I 411101: (.I-rL-:i tI'jFL 1LIWF I I L

AN1L OG (ItIANNI L, RAW DAT1(0)1 1 VOL':

N,41 fil 7' NS.( 6c
5  

N-04 N.9 IcA L.i Ni L' 0 1 ',1
L" 6 F ILL ALI TIL , 0 41 N, .145, _ I .2 4Li,

I PIRV.I I E, U ILI (0,4T D ~ I W WLND il'
DL.1, A65 bti (if I*01 Lt LIi 5.~ ul~L~l F6 D 1. iF, Do) SI. Ai .L 82 LL I

1.916 .101 11 il uIT LIL IL

*, OIL,) 141 HNN A DT '.,Rf, ISINL k1 04( (Id OFrL: NPM.NIr DALTA, 1(110D LI ItNIL((o AND WIND SFl 0iL .':AKL' Vt I J InstiL

91R TEM:.I A(1 IM'p.? L'Ii'F NGDIH l'Ill%.Mt'-- V'd LI T-. f

I!, I1EM H(iF3FILtfEM1N2; P A411,I (L-A'UI 4(1';! AItVO INTLO ENGIn' 1(21St. ((il r.

MA"NULAL FLIOG (00110 L.I'Unl (ALA DA4. 'CL RVF I)lls VIIII. I V <(3 "iL S ,I I, 5' -1t N.

0 1 AI C~ L, , I .~ I If,

(L§iV0 f(M OU~FLkeOCI (It 2ILIL .(1(4''(S F [ ( L.L IN,; IlLi AIL, lt' .e Am, F' ntC- tN ' L lt (P 1 CI .N 0112'.1 r

A 10 'L.-P . I WIN,)O ;l 2 1, WL- i'il:(II IVW F rTL''FM,,(L L~io I'li Ut-Li ekVlFS. I i"S, WI i ..m . nK ,

(CehsoL-) tM-/-e I~t 151: L-- V 'M ;L',3i iL'''. Tru iI-0ir iI'S',t'n't,,''
I:'.13 3.1 (3 (71o ''1 ATA (12 s l'( .'

Ni,? 5111.2 WIND !;I'r(LL V: W Po0112 TIM.:F(L; FL J111 (iS(PkE-S

HC1;,.') I7 Pl. 11.11 . :.I l.FLM1'. ; IL. 'T, lIMP AT .I;iS rI0D. I NEL.I:tI(.( 'SPF .LN1LD. bI VAL.PFRI-, I iL, 'IKL R i 0 tS.

L,~IN iCeL'-ao'.1 I~)' iil( i1,,i1f 3L ( LFc'LF(Kq , q 4M( (ii'i,(I. 1

113% 122"Is 13 6L'2 3'.L.'" Y.3 LE-03 886.3 7.6Lilt. 0.( N-v,

H) I1,41T, /21 (IT Y 1(u) ' S I LI -Ii' .2 ;l YIPoIT .I m AP 41,ILiM ID.T 2 F ,L M rMIID .S'',PL C F'UMF. 11 ,' L! C S ' .''F i 2 SL <I '

92? (('1 IA -L.1I:1 0 I jS 9.-113E--33 8115.t4 7 ('((-US 12,' 4 iL

12:10 (Ni,"D ILUF( I

PR INT DAL-I> I 'UI' I "31
0811 1,UMIiAR. >'9151uil MAR INE ;IIAFAFF- LAYER 144 (AM' INC WAL itS, '(1-11~ 1i 'M.

- i (0 MN N82 FNli 1 SIULAS 1,,1AND, CA ,IMFNCL t
0T,AE- (-P I i ;l. L " vi4

* t,) ILI CA. 00'AiLL N N090.800 A IOV OFISCR- P0,1 A1 ANY C U~l 1A Al 1 6 ((IS LLGER, 1973)1:

FLUXL P'A4MEIL'.LT 
PR'-' (i 1 I It

JAI I1 III F_?_ tiJ'-((JIt SC:A ING PANIMLIEFYS P41,1141 DERIYAFIVIL -.1. 1:1(, Ii

L.itII Pit (ilo.b OLN NOnMlO MO.M( N(LJ FLUX EAICYIY.4 Y.2L-lJCI InY FDNAI.A'. 10.1. DNY/DY' 611 ClIA IO LI N'/ .
!t-boI , '-iOni"I, AIH-2I IMNP,/C NLI -M2FU/I in (ZI'7L E If 'I1- ,Z!tP.

I6 6I' Al 1,4 - F3-1 9.972v-1a LIN2i.2 IL-,'

I. Il i I I I- IL-AN RItM 11I IlL (11Y F LlX SCALING S'PEC .H(.ILR. "'IND SF140D FM/sec)F N'WIND) !') ID 1) 'N''
L~~rI LM I-I'(1 L/? (Kq/oe Mn' I ~ S/q 20411193 F MeerF 4 I Z1 O16 4T FRI Ve't.";

17.1 951(M 7.7123 IW/O 1.112U 'SI

1,L Al (N) LAT R EAT Pllj

(WA18 l1tnim1 SCALINIS PUlT, TEMP. N"S1'EC.IYMIIF(TY FKQ/ 1,q N'S'tU''.lV4iIMI( DI1, K 14/tI9
2is 3tF01 KI Iti L-HIICT FRN1,nOZ- 2'LFlItlH ( ALli.

.//I' IC MF 1143 7.751E-03 DUN/Il' - f3.9;21M P CI _PNr)"
-0. 1. '1 5140 F N lEAY FL 'HDEE. oN

//L AT1I1 9. 62E-01 ROUGINF SS LXN(TI N'11.1M1. ~n N' F'LL I IM,' .L~',

5FF 4Y A (314 OLR-NIA FoLjo 1.21,91-L7 DFI/D2' -0.07D6M sI f,

//l 0 /2' FbI IN/tI'P(l 4I 1 ICE t. I Ll

V01 CUF 1 1.1 IF' R. 7E1, 0~ 110

F M.II'L FW -/M2I 1 L3 I PI=N
-7. l I .01 3.91E 01 C%1' ! Ltl' NIT ('41

PT~l Al T) .1 S7 Alilt-LI RAllY

p912 Al F1 1 .512 a b . C4 1
P'.12; Al /2' . 1 ()83 44

121 NIA) (-0N:1411%f: MISCPLLAN Oj'

V1;LI MN I,401144 A~ 1.451(1 CALIF IL L 'RE) "L DulU O
.IFITIANI AU,L .04 11O14 R 109 II CR40111 1,..FCAIID 11 ILN ML11l~fi AT, 11ho011I

IN~~~~~ ~ P N~ NI, R1/e (I Iiif NLMO IAN' I .110 . 8CO 21F1.I
0.4 879/ I, 74 0.74 D1O9) '0 3 ./-I OF21(

A-111roL- Io don*tep I. ~~PM~ f P-01.~ Slope and/n, P CnI i) I'e."ttantc , IF / q l.
*t'r tor , " dI, V9 llI't. ,1 if .' 411.11 12

SH( !;4,' 4/ F(IM Kq/kg. AER 1,41 11141 V;'?

5 91310 .L2,

* v I~oc ON NI II PAGF 542



RUN NUMBER: 790'1(063t30 MA 1(NE ILJFAC F LAYEW PRINT DAT I I "E" (981'
ST ARTI TIME: 3:3 4:201,P NOL M ICHRUiETEUjRGLOGT AMA ING Hl L .1L 1 ,I 1 Hn I 1,l1*

SATDATEz 10 Ray 1979 (SY I3 SAN AICOAS 10 AnDb, CA( IATrA4.cAE PEI.,2M:

E51 1(18(10 MICNU~iE1ELROEOUIEAL PARAMEIERS AT TE N METERS:

AIR TEMP WIND SPEED DEW POINT11 TEMP.IA U/. 1,A1P RIS. .1-Kb WI TEMP AIk-WI I'll ED-WI 1~ 91k-ITMPV11WIIt.

(2.410 3 I0 11.07 03DATA 1c13.25 13.51 -1 05 -694 (2- 2

HEIGHT POT.TFMP. VIM.TFRP. V.POT.TFMP, ANS.HUMID. A(L.HLIMLO Jf'.-CJ41MID. P. PRE, . S .SAI'I.PRES. HE' IsAT
(Net-,) (CelIIus) LCelnts) (Ceisisls) LKg/T) (Pe.cen, ) (kg/kg) ( MLL1,1Dbrs Lhli (M el 'U.,m-2/3,
110..3 0 12;.5 00 13.730 13.820 9.3571E-03 85.63 7.6SF-T3 1 2.332, 4 431 DUAT41

P11(K AIMLTDTNAI C CAL CULAT IONS bASCl N01 ARIOVF ESTIMATED VAILES AT TEN fiLTERS (ERIEHE ET AL,1970L:

INVFRRD FLUX PARAMETFRD IF RHED 1 NF6000 D YME AN4VERI!CAL

STABILITY LtP,- DOWN( SCALING PAMAMETIERD VkLOC I COVARIANCE MISCELLANEOUS

LGAAD.RICHARDSONA NUtMBER MOMENTUM FLUX ERICTION VELOCITE WITH LONG. VELOCSTY AIR DENSITY

LcStbl,-L~stblL (Nt/r2) L(M rssc IL/ete(M 2/s,-c2) OlA
-. 1 29 AT GM'I" -9.R5F-03 O.Y4PE-112 -6.619E -03 .4

LEIJMETRIC ALAN HEI(,lt HOMISIIT IELIX SIIAL.ItG SPEC HIIMID. WITH ADS, HUM1DI31 AIX SPECIFIC HEAT
(Meter) CI4H.'ZIe/2L1/2 (Kg/sec M2) LIg/RgL (Me ter k"g/_ c ,L3 (ITaI./Og Eel.)
12.9,9 9.60 E-T -(.7b11 S,.AI4E-(6 2.41641 ID

2,1 AT CMII LAIX, EAT FLUX S/.Al ING PUT.TFtLE. WITH POT.TEMPERHIURE WATEX LATT1EAT VAF.
-1.202 (Wett/n2 (Kelnin) (M I r EelL,c ITrulltq)

2 .37E 0I -5.4 00C-L6 4.833_1I a ' TL3LE 65
Z/L ATT 10 METERS
-S. 925 (TIIHEAT FLLUX ELLJIPHtXS (EN/TN PA' PRSA WE Lt(P&

(W.ats / M2 (fet'eril (Mi I ibat
MOHIN-OBURHOV LENCTH 6.02F Of, 3,706E-IS 15.486
(Meters)
-1.61E &I SKT AND 5000 AA FLUX DRAG COLEF AT LI HiTERS ABS HU M tJCAT WITc ((EL

L it/21 ED 1een IyesL (Kq/r3(
1.47E 01 0.345E1>94 I.L7IE-cer

TOTAL HEAT BUDG11El LiIX kAR.PAED.,T Wot I (DEL

(Watt AIM m (Mul 11arL
4.44E OI 11(4.4,

DOREA RATIO

0.253

. MEASURIPIENT ERROR ANAL ISIS OF PARAMET ERS LISTED IN PER CENT MEAN ERRXOR AS CONPUT ED FROM CONSTITu/7NT MEAqUXEMFATN A CTU.RACIES.
TOP R OW AR E PROF6ILK ERROR VALUECS AND t5033GM ROWe ARE 1(11.K AFRUDLCTHMIE E RRODR VAL-UES . AI.L VA LIUES ARC APPA(OXIMATE AND ARE te'

GRRD.RICH. OIL MOM(ENTUM LAT.HEAT S HFAT ISY 040. TOTAL HEAr 01(14/N ERICTION E,',: SPEC XCI FLIT. ORAL. 94

NO.41 GRA AT 3 L( FLUX FLU FLUX FELLS RATIO VELIC TY HUMIDITY TEMP. CIUTLIFbE

2425 242Z (00% 2L7% 217Z Il% 131% 4345 94% 123% (23% 114% lea%

(Ho% IRIS 46% 45% 105 10% 20% 113 73%xPI 6H% 131% 4.35 4371

* CONTINILeD BELOW

R UN HUMBER:; 7915 U13 M4LIHC SUAFA(F EATER PRINT DAIL:,,11, I T In(99
STA RT TIME: 3:34:211 PU SRI MICRUMETI,RCLOGT (AA CAMFELt. AnL (IlL L I 110t I IS) C
START DATE: (0 May 1979 (HAS 130) SAN NICOLAS IS.ANO, CAl DATA AVERAGIN 9010 28ME

a L6MhPTStI POLE ((.1 AND LOOK0 AL RODYHAMIC D)ROIVED PARAilFIR VALLUE WEIGHTED AD A IUAETI(.H V4 THE 619:1. RLZiI'LCT SF IEp!..IRENT ERIELD1
WITH THE LLAER LIMIT 01, THE COnk) IP:OINN M(ASD.VEMENT LINGCERrTTf I ND ICATfDI IN I I

FLUX PARAMETEHSi
STAll)1 ITY (.', -OWIN) IN.(, PA.NAMET(TRG

L.RAD.RICHARRSOH NMBER MOMENTUM Flux ERICr117:1 XCI OCT19
I t-t.e -Usabe (Nt/DT Ii ete: _/C 1-0.7 15 11.0214 AGME -I.6 3C1-2 16.0(-021 9.150E-02 t6-.1721

O UE.U.IIOC MAA AF.IH H(LAISIrt EGOS DUAL ING fP( C.HMIO
(Meter) GRN.'ZIe/2(I/7 (On/sec "T) (Xg9/t"(

12 .99 9.-"/E 6 IXTE1-L,6 CA(.37111-I 15 3.0) 35

O/L AT CR3A LA4THEAT FLUX sC AL jNR ,E ( PX.TLKfMP .
-0.766 10.1131 L"",t's/e ) (K I I

2.37E5 G 2~TI -TL 2 0[(21
7/1L AT 10 METERS
0.590 1001 S*N .HEAT FL ILA Rjij.24I / LENGTH

(ATi t/eT) ( Meter-)
M0NIN4-OR-UR40V LENGTH4 4, (1 3 1 3.6C+e111 6 22 (l 6.92 I5:
(metear-)

-1.69.5E 01 S. AND SO AR HINT FLUX 6SAf. co:f AS It METE/S
(W ts/2 Itr
I1.47E 6T 1.I.I 1 I 0,oL ,.1 RE- 041

IdIAL. ((RATI NL(SGE, 1 1 1,

0,190 11"801

CiT 0FEREOCK IT ET~t EN THEPU L X;1,NO0 X0) L.FAODTNIATIL ,DI DF I PARAM.1(X R .:5 A.: 2 1) 91/ 101(551 LT:[snI 11.616
411S WE (ILDT COMPOSTE IA E1 I(FTlRF;0(NT 9HN( R TA) MT Y SAL WE IA ( IR NCk(I.(ITE TAt '.I' I LC.' .Ll DVA). Of

I TTE 1 IN P ER4CENTI D IE FACFN AND ARP 'y

GRAHRICA. Z/1 MO'%NNTUN (ATHEAF SEN.HE AT !;nE RAF. l(IlA; H:Atb OUWEN I(kLtiION Tt( S ./ t, .MPOT . d'
I0,N a A AT I M Flu IR I ux F IX ' 1( ELIA f11 RAIO S E LL ITT AFITIIYT( lI dM1G, I0( Irf

60x 670 7% 1z 615 65 7% 595 7I 65. 7/1 ox S'"

E0D OF lAIR XLIIIM 543



MAP INL 5111,. L I L MI.' ~ lAM InC- NOT If.(3 AL E001 ITIIN I

o.'01V:,, I11i AO tl I ARWRT,101OIT

089TI _0 PH'. , 9 00.0.81,
h.,F 1,'i rT,LoU~ I10 L80080 1.

1,10., "P ,", .41 101 JO A I,4T,

4T1.'.ITI It (1410. o06141 DATA.

MBEI1 00,. 'o09100411, 000 L AIL.; i I 0,0 1530o

To1 . 'T.O: I- I I. T A5W1PAT;oil; P11,1 : I 0 TtI iT,
;kI o I'I Mao ill. ol Ta', 4NIMtO.LAoIOIRE I -UPJPERo LI.DL, 7.LTWPN LEVEL

N III N,11 1c.. 0.4" 1 lu .. 40 N.08,1 Ni lot,

.11810 , (lL, 104 c.9 L.9- It Y48 4.01 -0:. 'a,.77

I0 '0 ,1 N, IT S .14 n., I A11 r',, ;,l N. .1I7

G.1', o,., Ai - , 111 WV,0I, : F'.L OPNNI DAI1A, IEL ID O0LtITI0AITION AND 0141I'J iT D E1..0P4ONT LIJRECTIONS.

.', 'llON '1. 1111, ,t ., I'l.oTf AL 80-10 I IWI1I1-CAL. W5I88 LOS2EL
:Pl I I,, :,C1 '4,, ;,A it. , -, , Ot, , 0v.0, I000 I1 c 5 I L- f

0 OAT, 'I11 0 0, I 'o 91.' 0

I 0 M 0H 1,-,
0

I I' I ro. I II,0 ,T loP 1 D I ri 1 L I II00, N' O S.I~( 400 008 ITT ME.O I TEMP I

F k;1.T14 A0 I !,01 I V .0I.,4 9!', VU , ,I 1 11 6: '1 JrIoI 0 ,~r '0XoC'I I UX C I Wo., A )REQ LN

.<I0 D 70 ,0.8, T0 010 -11. -.o,1,. tD.OMD I ,, I0.51 1 5E. 8I 80.08. S 00 POS , OFF , - It.O c

1.1 ~ 1.94 137101 N 13.,- 9.03-0 8/.6 1 4 O 12 8 133;,0111

. ,0 1 . I, ,0 , - , :.L oi 
,o[-)

I~~~~RN DO1E IT 211 10:NO01 - A3

I',C01 1A4 ILI 2.48H10 0 I0 40V.,1N1c,10 15 40 58004 1-00 0 1

'1 H I : T! PL~ I'. 10SFit V 3 I1R0' , '. 1 "1 14 DI 10"1 Io Io I 840480HUM11.0I VT 'P10S 8900 , I%80 I[E

PoJ' 1 3881111, 7aES 80!4, 1U0'3 F -8 , 44 .888 11, 04) 00. ID'71'0 1 7 -? o3 T 1 'o A1

I , , 0 Ivl. P4V0048I1M0, 1; i MI ) R U 1) 'PC D';VP VPOOL LESI ODESII-

1-P I 1 I''3' -010 1,0:5 1044 1- 1 0414 DE10150 b '48 M 11 RETtOI .l)

1-000018941194 0, ., 719 11P 1 0 0161110 .05 110?jEoj I 1,030144 1.0 0412 5084 4 Nil DAT '

AP j T IN ML 1 4' e2T it I1,P I ee4'c 0~ 1(4 471 A 'VEA ITG 0T71/72'. IR 1LZ-SM--o7P1
5.330R 01i:II 1 614 , -III14 '191i LI;IA '03: . . ,10 No47T M2 1N41-071-jP R I-VI 21 )E IL

I I I L TAO.1 4104I POLI R1aOD O lAl,1,IU NV ADLI U 11 k4 1,T VA 'L,50 (14D1. 4=4140 P190 04 ,
0 

NWN 00 4'

512.00 IT ''8-110 9.3941-01j, P109/11/ 0,R 031A 103VT~if 081 19 1 IHH

(oL I0 04 04 .5i0 1111o0I TIItI AI l~ tIr,' ? _ G N I L" 11 S I E

I0b0I94 b0,'.r. I if80, N~l lI O 1, IT 1.O480tIDDI 00,4 C 908I 01T SI OqL/OqoI I
6 '40i 00 TON -NO =0T00 Te ET 'M rt..'

o:1 01 L Ic' -. 394-03 6S/? -. 92 I011312-I/IN

-O 480 I ( H5t141 F IX- ITl bT 'N M, DPI'N -5.7oE

Iii- 33 IM 490 DI x

8440; ,1 I, 810 .- i 41H (M- I I00 N84 1 OOTM) V 4..3'

lOO toMO I. Icc 0'tPY-34 63DH/r,, 1 E 6 p PSF I-,

8,0~ W. ,- II'3 00- 0118
11 oT 0 .8,20 (/, 4 -j ROG''5 LNN NPI TM'',- NPGTM

(Mel i0 I,,T4 THI.00r 1 7 E " ( .

/1, 41 7; 401 D50;2

110001C-rl A 901 1.14' 10,41:, N ,M SLAN ,800

0.4 :374, 074 I 07 0.200 AIr 32-0 If

01 '.100 000' "N.o t Il,1,.A AIR 00~ 1 10 4 1

7W1'1.'." oct -b 0,109 0 IT:.I /03oI3 99

-I Il :~l ,I ocTit 4.rp~ 01i!. P-1-1 544I'. ,



RIII mumi 'Pi /v', 1 uu 4 0 is MARCI NC A(I I I AYVER PRINTXPILi IL 300 !UN 1981

S18 I A n . 1 243 PSI OR' MI U AIMtTE LJ4ULUO IIATA AMPING ANTE IF L. I HNI -'Mn,,I
SIAWI 1 1 .I Lk . M.

0  
1979 ( AT 1.1 3oI A N RIC: ()AS ISLAND, AL- DATA -R'C AGING P 101W . 28 ir

I t1 IiIAIED .11 ROME IfTOI 0tLAL ('ORAM FTRI AT 11 N METERS:
AIR Ton)'. WIND ILEDf 1 IW PIJINT 1EI TEC DARELIL PULP %W"I TI AIR I1 TEMP P6' WT 17tEMP VIA I, wi 11- AT T,nP

W.2133 1.93 to. 38 NO DATA 1011.28 13.517, -. 0684 - 'N'C

Gl 'i) Tl IP I.11'. VS-liT .II "P ll.HIID1. NEL, .H:IMIT)N. 1 TI).1M IDI NAP PH) ' "A1 IIS 'IT 11,

I r9tD1.1 P1R1T lENS 1'" TOR D TNT 1.N) PN SEAt II~
E~L SC IT, I(

Bl:AAA.LWO'IAI Ll JA1~ MOMBAE N TIv S ST RICTION1UF ALL OIY ETR WFIH LTG 'c OlTO ALP6(6

L1,0 1 , N 10. 1 l O A N 8 0 1 0 .8 HIM I IL T M F L U X S E A ) I II 1 11 S P C . ) L 1 D W I T H 1 A D S N G 2lO I T I 8 ( 6 I 0 ,I l N , I I CE

.7 'CNLHiNT 1)110U SCAL ING !PTU.IEM. WITH PbS IIoMiILJAE WTATh EAT OilCLATNA
I;. z..-I LWKgt/ e 2) iKq~,i (Meter PcI- (see (Io I'g I

N1t.NTA0 F, OX0 NIILGONPSb LENGTH NAT' PR)5 At WT ILE TEL

, .I.,.ilI,, NuSi>: 4.67L 46 4.61)E-l2 1 .5 IT2

I..7. . 3806 S,01 N14 eATl 0K PRAG Ebb .AT II METERS ADS HUMID AT Wl LEYLL

(Watt 1/A'), M ""nes.1~sh I1q/t'3i
(.5 I .fP., I ",210

fIA) HEAT HODGETI F I(IIT P1AN .THLOS.A' WT I tEL
LA,,t/n~i(9h Ile a

I TiL 4.41

1-wANAsi 'LbLi P,06, " AT, LISICI' 0PRETOct180A LM'(L FROM ETNOTITUTN MLkATUREMNENT ACCURACIES

I I' A 4,1' h,:) L I WHO),. NVACL S AN))U T016 IiLW ARE PU K AERNIITAMII. ARO G A I I06S AI.L SAILS1 ARE APPROXIHATE AND ARE ---o

A, , , Mb- NI(It,, CAT.H NT SCOHEFAT SKY HAD. TI j A-I. AT8 HOWE0 N FRICION TCL .SPP.C SCL.OT. ROUGH9 DR AG
_ i 1,. L LO I LUX LON FS till ELLI RAIOu TELTUIT1 HL)MPI1TY TEST,. LENGTH THEE

'AN. u'N. '.q iE' 3647 ()x7. I 138 7 1)7. 1827x 18I 'IP 182% 202% 3647.

1 LU 465 41x 119% IS 38 1. 231z n97. 1.1127% 437. 47

Mik M0N0T SOHOR At t L6YC F00 w RNDATE TI 3(10 1980
I*,,. I..' ( NRl I0 81 NSE1O.NT0LSGT DAT A AMPI INSkATE (ALL (HANOI ESi L/I~

SN ,.I A':' N.. :00 UA A SA 0( 1 SIt ON)',. CAL P8AI)8 AVERAG ING PE R ITD . 23 Ri,,

01. 1'" ALT ~ o l.:LAi DIS) P TPAAMEIf 1)1/ 8,31(If- OF 8Hf I. ASA 01161110TIONO TiHl AIUV NI 2TOCT1 IV[E MI A!tRI MEOT 180805S
I. ,l 4 I III L, LlRIk itiO. MI ASUHNMONI US I i, I IDEIC l IN I

rEU, (ARITMLII1

- .O N'.L11: 1A 1,01 TENS

"I(.V,,(Ii A! TI PO(N I It I,0(

1 11 . .:1 "1 ,- 1 I 1 41 I 11 .1 1'!

41~~' ,41111-1

I. . . .S~' , '.. I.>fl 9(l )1'.18 181 ANDNOP DLVIATIi)N 1H1M IOITHLER 71:

I5, oA,.' 1, 1N I.. . . . I kN,) L( IP:.iT I4) I' IANLOL R;1i MUNURIS NA)-H DRG

.I: ... I~. 1 'IL IA PIW' H, In I I )0 I0 oI. ROUGH IDRA(C

*[:'AN..s 

545



MARINE SURFACE EATEN MO~LItZ1JcUd.UOICAL CoLIMi NT

MAYI L 1 I '.1' 0001, I AI"ININ

SAN IRILULA ISaL, LALERTESNOA

RUN NUMBER:1 7905100133, PRINT L.ArE El lIEN9:'
STA RT T IME: TI;59:40 PH; IOT ,AnT'tu..1 RAO IL -. I,,.9l.iI:E:/M-E
END4 DIME: 9:29:3E- PUT ,;TA AVo:IE-ING PERI iD 3, M
SjTART EDATE; EII M~y 197', (DAY LIPP) NIN ,AEE: I -0fT')I ISLE, WP11

AANAL OG rtIAMNLI RAW DAA E AVt RASOP VDr,

NI0 ""D N"'. N". 03 N'> 04 N, 119 NED ,,'7 N'L .
Vill.I.NF. A TFIMP.SOREEL.E T:I &RC SL PEJEPT, SPA WFINI ' WERE)1 '.i' SE WEI :,P..) ',:. I N>. P1 KAI,~ HrI

6.20 DOS SOL uE 0.sT E uE 5ii s ., 1. 11 E114

BUL AD I f W I' AL EIEEINE.D A, Ru. TAr) 959101I 110. I PE R,:,. 'PR A S..i, ' ,K
4.033 '0.791 a 'EE I o7 .12 E o

*DIGITAL UMANNEL RAW DATA IA~ A~tRI(.r I LSLADPMIN) DATIA, r II 0 CAP1 OELATII5 P90, dONEO !,I L< P.CAPFII 'if Cl, r 1"

Lo. N .. I NIPE' A UP0) I l , I AN' I PFLGAL PI-I, CE , PS!It LAP 71)
IEI DEM:-. N11 1) IEM 11 1 DrH' 191)) r 1 M~': sI C Vo 'II. I I ,, V ''a I. I II I

E4EE 13'4481 E4O7E IA.)I>7 0. I'' ti S~, - I ;,'. , .j1: , .

oSISTEM 0,UStpP I I' IN(: PASOME TENT, TE' 1 A A: iT,' 1(,0 ENtERN,, P INEG U.'.)I.,

.109001 -LAG; FRAUD COEUNT VAir., P- I I,. LO 1,1, 1.00- .5.7' /iP) 0f )> 51 AL '<'.1 T I : lli P -1 I' AL- '.ELTA. 'E ..,
E~~oscarosl ~ PNINJEN u~ trIs IV.. .04W) 10. 5OE~' 1NE A1 .tLD ENN -1o' Z9.19) VL

0 13 17)) :D U U 0 6 US .

PI ObSERVED MICREMEDTEDROL OCICA!_ PARA,Al IONQ 0 ENCLIIiNC T.+ A0IVC CAl.. AND LE!ARPPCN) LVAAE'E.TDVIL TRANS' ASI? 11.10 ENLINLIrI. SR!Ia

AIDR TEMP. I WIND IPI DL DE W lEl I TO im II ;I'VT1'S W IND P,i6 EE,, ,, I SO1 RAt,. luQLl. WI VI MP.:ro) E NI1,ILM,
(CelsoosE Meter/M-t I~e'.oo He ,-/oIe TI:e EM Oliar )WI I ISe',,. E.
13.44B 2.25 1ES' N Il 0")A 1.2 1EE '7,9CE 42 1675 c 61'

AIR TEMP .7 WEND STEED? D! W FUEND? Tr'MP .STRI lL . 20) T AMLE'P1 [0*0 P.F .2
)COooN ~~r/e) El, u (K , I .rM-/30 Acm ISLE EMa~ l, 1 r

13.583 2.3 E, E13, NI,I DATA 1i 6LE. 2

* 12004910 FD 'IECRO1T'TUIELOC [EIAL PA8AMETEPUS:

MESPT,1 PETITEAPEI RER.DEMP.E V.1'DT.TEMP.T AAV.RlJMED.E Rk'L.:IDT it/,01 1D IS"P lOPS- A'POOOAC(E2

1(3.35 13.628f 14.8S6 15.1:76 .520W-b? 7.36 U.307E"S 1.49 44,D NV 55

ROFEG1i, 72, PITI.TRMP. SED;T. V.PR)T.lLiIP.2l A9.V RI. EL.NIIMIS.:,PC hlj L JAP/' . 2 SA.RT. n-F EN"

9.70 13.973 15.0 1 ITTI . .SlE" F L7 F.174E-S 01. 40 5.., N RO

* CONTINUIED 14ELOW

FRINT DAIL: 1T 1,16 191'
RUN NUMObRi 79115E(0133D MARINE SIIRFACI LADEDPl ~AI SAri-ONI Nj IA), PALL 1111*91 1 1. MOP
ST AR DMt ; 8:59:4C PU NRC MIDDOMETEEIII Dcl DATA OORAtN I iP 011' '1
STIART DATE: IS1 

M
ep J 17 9 (DAY 134)A SAN NEPC OLAR 1'2 ANY, COL NOErFNLI VEES 11. i - UPHFR (EIC.F :'LEI IL) E I: I Pk

N FIR IIIDILE CALLUI AT5114S BUSED OIN ADOREV 0090001 00 DA0 CAl COLORE D ROE LIED<PiI 102NC5LR 197.3):

FLUX PARAMEEt FD. PR; tE I (EELS
STAIIIE ITT )P,DUWMI SCAtON3 PADAMTt NS FAPTIAL DU.REYAIE7'U S=.UNCP.WITH HEIGHT I

:READ.RECHARDSON ROP N RMC MOMENTUlM FLUX FIS TiIN lo..CITF LE N)>
0  

FM. 09,1P7- A. GENER1 EEM'N ' L./I-

S.'UiMP.DRIO MEAN NEO GOT IIIIDEIt YP10 S)X CAI.ONS'I2.IU N10-ROTOR E 5t IM/kE' N IN SPEED EM/Nt'
G~lr HME4=7 .Z2)I/2 "~/ereIIK"R ZTHNLIG T OM rICNZT HEIGHT IN E VCN I.A-1

12Dt?,?) I ARE7-ES -9.50 EE-11S ,As/01-".3,F.-02 FRENPREEI
VIS SLOPER 2.891 (0,

//L AD CMM L81.81200 FELSX
-1.061 ~ t IW.1t9/I SCALING PUT. TEMP. TOPCHNDT R'V NDEC.NU ITP I6'hroIl

4~l D(.itI eo1_1 2-I T Irtpers) DUMIDDT 1M9) ' ,c .I
ZL AD E0 M-TIEVY .5o.351E-92 DSH/DL' a.921 -UP P.E'FsT/

-v77 I-HE AT Fl Ii) <H '2 OIpt .6I 0D3
I Wa 11/IM2 A

//L AT 01 T.32E OP P,-IIVANI'SS LENC.TA N-PUT.I TM - I,6-ufl N-PU] .11ME'. nl t .o

SKY ONE) SOLAR N/AT FLUX /'.E17-06 D 81/6) '.'E7= Jt 637- ;0 1'

7/C At 72 IJaIts,2 N I pI II OPT. -1.o"'1 D
AS GClP. or to Ml DENY N=LMI/ME STktUE' .11III 3

p)INE-IEIE9 ([90 TIJTAIPlEAT 69101 T FLUX (D-eNoce -P, 1-liP 11:60 (M)I.,1 A~i
(M. tor-I IWatIm"ul) 1I' p.y 011 P ONI
-'l.B 01 -7.48t 0;2 CT S LOE') =ND DATA

ESE At 71 EaRUPP (rWn RODEO

P5III AT ZI 11.MS!r, ,45)1 13
PSE2 AT 12- '1.6 16W

K 021 N(RAI. CONS4TANTS: MIELLANI (IPS

EVTN NMAN GRAVITADTION PROF ELF PROFI.E [90 [0M
USOT ALCE I ERAT IEON 111 PRANI I) TIR IM 11 VONH MAD 1 VI Il/ AR DIN]T

IRa 01 I,) IMl/se I 71 NIMI R NiUPER INRANEF CIOP I' TOON C01.1 s~ I
04 9.79 D.74 0.74 bP -'01 3 0.21-3 El

N MEDAL NOTt ; AIR SPET If IC III101
AOr..r... 1-,111~tn eurendrS fo, fetren IiiProll Slope nod/on P-trI, [1o'roo:Io. (ET,.E.,

0 
Nd~.)

C. M, .. II. ION *IlDUN" Ay t~eo oF: :'. 41,9[ 02

1(,11 -SIIr./-)N 3 Dq/Dq , WATER I AT NEAT lAP
Il I T1 "I /5

PP T.INDINOif'E' ON NIX I PACT 546



NliNNNUMWI N 79(0161,1EJ30 MAOI EWE k CYAI.F LAYERK PA ;NY AE I Sn1
S ]AET T IME: H;5S:40E P j;l NRWI Mlt',RE UROLOGY .A) Ar'~ i)'< Il' l-OeSiIM,
CAR DEOY I f MaYI 17Y EDDY 130) SAN N 1L'0EAS ISI AND' A DAT A3SA~. E'YVD.( i

* S1IEYAELD MIIWROEFDEEYLII).ICAL E'AWA,'IIEERW;A It 1N tMETERS:

AIR lIMP. WIND DEERE)l~ DEW RELENT 4 EE.TRIELI. RA)E.F'ER. OULER WETEMP All Il TW T iR IE I',e EI ~lW ~
13. 66 2.36 1 1.34 NU DATA 016 .1 " 13.61 , -0.1 I'll TD '33' I 3

HE 11,11T P1,1 . TIRE' 41VR 11, AP'. S.Pi IFYME'. ARS.1IEM[ . NEI EIYJMI SPLIC .oLM 1, SAP PAL',. IREI' LFRED. REF I teP'l
jEEt*N (C aSRS 3CIES 6lls~ -5E E8/3 (Pret 1gk5  (Mlt~rE (, ', r 't.7/3

b tE 1.64 Ib0 lET I ES. 1D I .OiI-T K1 39 0.773) 01 IA. 457 LSb/ l'I) DAT.

* J K11 AEREEYVIACIIC CALlS) AtIOTS ADS) D Go' AlE/i ESTIMATEFI VA) LIE4 AT ICR 'tEICAS ,FHEHI.I El AL , I9741

INC " FO D F AkAAD-FIi I NFrRRF ) 1 IsEPARE SE RAN oEEIEICA
STAIIEITY (R.CUP,-=DOWN4) SCAIONG PARAMEES VDkLOJCIIE COV'.ARANCE MISCIELLAELUS,
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4. Aerosol Size Distribution Observations

Approximately 160 typically half hour averaged aerosol size distribution observations made at an
altitude of 14.4 m are presented in tabular form. The observations were made by Dr. Richard Jeck of
the Naval Research Laboratory with a Particle Measurement Systems (Knollenberg) model ASSP for
particular sizes ranging from 0.3 to 14.0 14m radius. The julian day number indicated in the table,
minus 120, is equal to the May 1979 date. For example: Day 122 = 2 May 1979. The time of day
indicated is the observation start time. The aerosol values in the table are expressed in units of log10
[No. of particles/cm 3/Am (radius)]. The calibration data in Table 4.1 and the tabular data are
presented courtesy of Gathman and Jeck (1981).

Table 4.1 - Calibration Values for the NRL Particle
Measurement System Model ASSP

Range 4 Range 2
Size

Channel Number Radius at Center Size Channel Radius at Center Size Channel
of Size Channel (um) Width (um) of Size Channel (Irn) Width (m)n)

1 0.29 0.0048 0.58 0.037
2 0.37 0.042 0.86 0.28
3 0.47 0.147 1.36 0.85
4 0.55 0.250 2.9 2.5
5 0.63 0.360 3.8 1.6
6 0.72 0.315 4.8 1.9
7 0.79 0.115 5.9 1.7
8 0.86 0.14 7.0 1.25
9 1.0 0.195 8.0 1.60

10 1.15 0.25 9.0 1.45
11 1.36 0.30 10.0 1.8
12 1.6 0.325 11.0 1.25
13 1.85 0.38 12.0 1.1
14 2.15 0.22 13.0 1.0
is 2.45 0.20 14.0 1.0

549
FfiECZD1 PAGE BL~AK-Of FILMU



T. BLANC

SNI Knollenberg Log Data May79, range 4

DAY TIME CHI CH2 CH3 CH4 CH5 CH6 CH7 CH8 CH9 HIO CHI CH12 CHI3 CHI4 CH15
122 1145 272 .52 408 427 4.21 4.20 3.98 348 327 3 25 3 15 3.04 2 85 2 76 2 33
122 1200 26 J. 56 4 17 4. 33 4. 27 4. 26 4 03 3 53 3. 31 3 31 3 17 3 07 2.89 2.76 2. 35
122 1230 2.74 3 57 4.15 4.32 4.27 4.25 4.03 3 53 3 31 3 31 3 18 3 07 2.90 2.75 2.34
122 1300 2.70 3.55 4.16 4.32 4.26 4.25 4.01 3.49 3.29 3 29 3 16 3 05 2.88 2.74 2.32
122 1330 2.69 3.43 4.04 4.21 4.16 4.14 3 91 3.39 3.18 3.18 3 05 2 96 2.77 2 65 221
122 1400 2. 71 3. 41 3.97 4. 14 4.09 4.07 3.83 3 31 3. 12 3. 11 2 98 2. 88 2.70 2.57 2. 14
122 1430 2.69 3.42 394 4.11 4.06 4.03 3.80 3.29 3.07 3.09 2 96 2.85 2.69 2.57 2.16
122 1500 2.69 3,43 4 04 4.22 4.17 4.15 3.92 3.41 3.20 3.21 3 07 2.98 2.80 2.71 2.23
122 1530 2.68 3.44 3.93 4.08 4.05 4.02 379 3 29 3.07 3.07 2.95 285 2.b8 2.55 2.13
122 1600 2.70 3. 52 3.98 4. 15 4. 11 4.09 3.86 3 35 3. 15 3. 14 3.04 2 91 2.75 2.64 2. 16
122 1630 2.70 3.52 4.02 4.19 4.14 4.11 3 89 3.38 3.17 3.17 3 05 2.96 2 77 2.68 2 20
122 1700 2.69 3.53 4.07 4.25 4.20 4.18 395 3 43 3.24 3.24 3,12 3.01 2.85 2 71 226
122 1730 2.67 3.51 4.01 4.17 4.13 4.10 3 90 3,42 3 19 3.17 3,04 2.93 2.80 2.68 2,27
122 1800 2.73 3.57 4.10 4.27 4.24 4.23 4.03 3 56 3.33 332 3,19 3 09 2.96 2.84 2 41
122 1830 2.73 3 56 4 05 4.22 4.20 4.20 4 00 3.54 3.30 3.28 3 15 3 05 2 91 2.83 2 38
122 1900 2.69 3.56 4.06 4.23 4.20 4.19 3 99 3.52 3.29 3.27 3.14 3.04 291 2.79 2 36
122 1930 2.68 3.55 4.07 4.25 4.22 4.22 4.01 3.54 3.32 328 3.17 3 06 2.91 2.81 2 37
122 2000 2.68 3.57 4.08 4.26 4.24 4.22 4.03 3.56 334 3 31 3 19 308 2.92 2.83 2.43
122 2030 2.68 3.55 4 09 4 27 4 25 4.24 4.04 3.56 3 34 3.31 3.21 3 09 2.93 2 86 2 40
122 2100 2.74 3.57 4.09 4.25 4.24 4.22 4.02 3.57 3.34 3 30 3 19 3 07 2 93 2 83 2.43
122 2130 2.67 3.56 4.03 4.20 4.19 4.17 3.98 3,53 3 29 3.26 3,12 3,04 2.88 2.81 2 36
122 2200 2.67 3.57 4.07 4.24 4.22 4.22 4.03 360 3.35 3 31 3.17 3.08 2.92 2.85 2.45
122 2230 2.68 3.63 4.13 4.30 4.27 4.27 4.08 3.66 3.41 336 3 23 3 15 2.99 2 90 2 49
122 2300 2.68 3. 61 4.06 4.22 4.21 4.20 4.03 3.64 3.38 3.31 3 20 3 10 2.95 2.86 2.44
122 2330 2.68 3.60 4.04 4.20 4.18 4.17 4.00 3.62 3.34 3.28 3.18 3 07 2.93 2.84 2 45
123 0 2.68 3.57 4.04 4.18 4,17 4.16 3.99 3.62 3.33 3.29 3 16 304 2 91 2.84 2.49
123 33 2.69 3.60 4.05 4.21 4. 19 4. 19 4.02 3.62 3. 35 3 30 3 18 3 07 2,91 2.85 2,43
123 100 2.67 3.60 4.03 4.19 4.18 4.17 400 3.59 3.33 3.28 3.16 3.05 2.89 2.83 2.40
123 130 2.67 3.59 4.03 4.17 4.15 4.15 3.97 3.58 3.30 3.27 3.14 304 2.87 2.82 2.39
123 200 2.69 3,58 4.03 4,18 4.15 4.15 3.97 3.57 3.30 3.26 3.15 3.03 2.89 2.80 241
123 230 2.67 3.55 4.01 4.15 4.13 4.12 3.94 3.54 3.29 3.24 3.14 3.03 2.86 2 79 2.37
123 300 2.68 3.39 3.93 4.06 4.05 4.04 3.87 3.51 3.23 3.18 3.05 2.95 2.82 2 74 2 38
123 330 2.65 3.31 3.86 3.99 3.97 3.95 3.80 3.46 3. 15 3. 10 2.99 2.87 2.72 2.70 2.31
123 400 2.65 3.22 3.81 3.93 3.92 3.90 3.75 3.44 3.09 3.06 2.94 2.82 2.69 2.64 2 27
123 430 2.65 3.27 3.84 3.95 3.93 3.90 3.74 3.41 3.09 3.03 2.93 2.81 2.67 2.60 2.25
123 500 2.65 3.23 3.79 3.90 3.88 3.85 3.68 3.32 3.00 2.96 2.86 2.74 2.58 2.54 2.17
123 530 2.68 3.32 3.85 3.95 3.92 3.89 3.71 3.34 3.04 3.01 2.90 2.77 2.64 2.57 2.21
123 600 2.67 3.37 3.90 4.00 3.97 3.95 3.78 3.42 3.12 3.09 2.98 2.88 2.72 2.66 2.28
123 630 2.65 3.36 3.88 398 3.94 3.92 374 3.37 3.08 3.06 2.93 2.82 2.68 2.61 2.27
123 700 2.62 3.32 3.84 394 3.89 3.85 3.66 3.24 2.98 2.95 2.84 2.73 2.56 2.52 2.11
123 730 2.63 3,21 372 3.80 3.75 3.70 3.51 3.10 2.80 2.80 2.67 2.53 2.40 234 1 98
123 800 2.62 318 369 3,76 3.71 3.66 3.47 3.05 2.76 2.74 2.64 2.50 2.33 2 29 1 93
123 830 2.63 3 14 3.67 3.75 3.70 3.65 3.43 3.03 2 74 274 2 63 2 50 2.33 2.26 1.87
123 946 2.64 2.97 3.54 3.61 3.54 3.47 3.23 2.82 2.49 2.50 2.39 2.28 2.04 2.03 1.73
123 946 2.64 2.97 354 3.61 3.54 3.47 3.23 2.82 2.49 2.50 2.39 2 28 2.04 2.03 1 73
1Z3 1000 2.65 3.28 3.75 3.79 3.70 3.65 3.41 2.97 2.68 2.68 2.58 2.44 227 2.22 1.90
123 1030 2.66 3.54 4.00 4.04 3.95 3.90 3.68 3.30 3.02 2.99 2.85 277 2 60 2.49 2 21
123 1100 2.64 3.63 4.08 4.13 4.04 4.00 3.78 3.38 3.13 3.11 2.96 2 87 2.69 2.61 2.30
123 1130 2.65 3.56 4.07 4.13 4.03 4.00 3.79 3.45 3.15 3.14 3.03 2.92 274 2 67 2.40
123 1200 2.65 3.56 4.08 4.14 4.04 4.00 3.79 3.47 3.15 3.15 3 02 2.92 2.73 265 2 40
123 1230 2.60 3.59 4.09 4.14 4.03 4.00 3.78 3.41 3.11 3.09 2.98 285 267 261 2.32
123 1300 2.61 3 46 3.91 3.94 3.84 3.78 3.55 3. 15 2.85 2.86 2.71 2.60 2 42 2.33 2 02
123 1330 2.64 3.35 3.82 3.86 3.77 3.71 3.45 3.02 2.75 2.76 266 2.52 233 2 23 1 89
123 1400 2.66 3.22 3.76 3.85 3.80 3.75 3 53 3.14 2.87 2.87 2.75 2,65 2 44 2 38 2.04
123 1430 2.69 3.19 3.73 3.84 3.80 3.75 3.51 3.07 2.86 2.87 2.74 2.68 246 2 37 1 96
123 1500 2.64 3.19 3.67 3.78 3.71 3.66 3.36 2.89 270 2.69 28 248 2.28 2 13 1.78
123 1530 2.68 3.18 369 379 3.73 3.68 341 2.92 2.74 2.72 2.63 2 49 2 33 2 28 179
123 1545 2.59 3.07 3 60 3.70 3.63 3.58 3 31 2.83 2.65 2,65 2 51 2 42 2 24 2 18 1 71
121 1600 2.59 3,12 3.62 3 70 3 60 3 53 3.25 2.76 2.60 2,59 2.44 2.33 2 16 2 09 1 65
123 1630 2.64 3.21 3.69 3 80 3.71 3.64 3.35 2.87 2.69 2.67 2 56 2.45 2 24 2 13 1 67
123 1700 2.71 3. 12 3.61 3.74 3 67 3.61 3 33 2 85 2.68 2.63 2 54 2.42 2 22 2. 13 1 71
123 1730 2.68 3.32 3.78 3.87 3 77 3.69 3 39 2.85 269 2 64 2 55 2 43 2 24 2 12 1 62
123 1800 2,67 3.21 3.68 3.81 3.73 3.68 3.41 2,92 2.73 2,69 2 61 2.49 2 31 2.17 1 77
123 1830 2.68 3.28 3.76 3.89 3.81 3.77 3.50 2.98 2.83 2 80 2 68 2 58 2 40 2 28 1 84
123 1900 2.66 3.18 3.65 3,80 3.75 3.74 3,49 3.01 2 86 2.83 2.73 2,60 2 44 2.32 1 92
123 1930 2.63 3.16 3.61 3.76 3 70 3.67 3 42 2 93 2.78 2.76 2 68 2 51 2 38 2.27 1 91
123 2000 2.67 3.08 3.51 3.66 3.62 3.59 335 288 270 2.69 2.57 2 45 2 30 2 17 1 80
123 2030 2.689 3. 06 3. 52 3. 67 3,65 3.61 3 39 2 93 2 75 2. 73 2 61 2 50 2.35 2. 24 1 91
123 2100 2 68 3.09 355 3.73 369 3 68 3 47 302 284 2.82 2 71 2 59 243 2 34 1 97
123 2130 2 68 3.18 364 3.78 3 75 3 72 3 51 3.04 2 86 2.84 2 73 Z! 58 2 44 2 37 2 01
123 2200 2 68 3 18 3 63 3 78 3 75 3 73 3 52 3 07 2 88 2 85 2 72 2 62 2 47 2 41 1 97
123 2230 2.69 322 3.67 3 82 380 3.78 3 57 3 16 295 2.91 2 80 2 68 255 2 47 2 04
123 2300 2 67 327 3.73 3 87 3.85 3.83 3 64 3 21 300 2 97 2 86 2 75 2 61 2 53 2 11
123 2330 2 65 3 39 3 83 3.94 3,88 3,86 3 64 3 18 2 99 2 95 2 87 21 73 2 57 2 51 2 10
124 0 2 62 3 43 3 82 3 92 3,85 3 82 3 60 3,16 2 95 2 93 2 84 2 70 2 52 2 44 2 08
124 30 2 63 3 42 3 81 3 91 3 84 3 82 3 60 3 15 2 94 2 94 2 79 2 71 2 51 2 46 2 10
124 100 2 62 3 45 3 81 3 88 3 81 3 77 3 55 3 12 2 91 2 89 2 75 2 65 2 47 2,43 2 06
124 130 2 64 3 44 3 82 3 90 3 84 3 81 3 60 3 17 P 96 2 90 2 79 2 69 2 52 2 45 2 08
124 200 2 63 3 38 3 79 3 87 3 81 3 78 3 59 3 17 2 94 2 90 2 78 2 68 2 52 2 45 2 11
124 230 2 67 3 19 3 71 3 80 3 77 3 73 3 57 3 19 2 94 2 91 2 79 2 68 " 53 2 49 2 11
124 300 2 69 3 14 3 66 3 77 3 74 3 72 3 56 3 22 P 95 2 91 2 80 2 68 2 52 2 48 2,18
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SNI Knollenberg Log Data May79, range 2

DAY TIME CHI CH2 CH3 CH4 CH5 CH6 CH7 CH8 CH9 CHIO CH11 CH12 CH13 CH14 CH15
122 1145 2,52 3.47 3.60 3.43 2.95 2.53 2.21 1.92 1 62 1.65 1.23 1 29 0 99 0.81 0 39
122 1200 2.50 3.55 3.67 3-50 3.00 2.54 2.21 1.91 1.63 1.49 1 22 1 15 095 075 0 50
122 1230 2.53 3.54 3.66 3.50 3.01 2.52 2.18 1.89 1.62 1 56 1 33 1 10 0 96 0 73 0 61
122 1300 2.50 3.48 3.63 3.45 2.95 2.46 2.17 1.89 1.62 1.40 1 23 206 0.93 0,67 0 33
122 1330 2.49 3.37 3.54 3.36 2.89 2.40 2.07 1.75 1.36 1.31 1 08 0 98 0 85 076 0 24
122 1400 2.49 3.28 3.45 3.28 2.79 2.29 1.99 1.72 1.45 1.24 1 12 0 94 068 0.70 0 35
122 1430 2.49 3.25 3.41 3.25 2.78 2.26 1.95 1.67 1.35 1 11 0,84 0 68 080 061 0 63
122 1500 2.46 3.36 3.54 3.38 2.91 2.39 2.03 1.71 1.46 135 1 12 0,95 0 62 0.52 0 39
122 1530 2.47 3.26 3.39 3.24 2.79 2.28 1.97 1,55 1.30 1.20 0 93 0 67 0 38 0 16 0.06
122 1600 2.48 3.33 3.47 3.31 2.85 2.30 1,90 1.60 1.45 1 12 091 0 55 0 54 0.49 -0 17
122 1630 2.49 3.36 3.51 3.36 2.89 2.34 2.03 1.67 1.45 1.24 1 00 0.88 0 63 0 31 0 18
122 1700 2.48 3.41 3.58 3.42 2.95 2.43 2.06 1.74 1.50 1.29 0.98 0 78 0 64 0 46 0 20
122 1730 2.46 3.37 3.50 3.36 2.91 2.36 2.06 1.73 1.55 1.28 1.05 0 78 0 77 0,42 0 13
122 1800 2.52 3.52 3.66 3.50 3.06 2.57 2.24 1.88 1.70 1.54 1 30 1 00 0.98 0.67 0 66
122 1330 2.49 3.51 3.62 3.47 3.04 2.51 2.24 1.89 1.59 1.53 1.26 1.04 0.86 076 0 38
122 1900 2.49 3.48 3.60 3.44 3.02 2.51 2.19 1.80 1.59 1.45 1.35 1.00 0 92 0 51 0 52
122 1930 2.49 3.51 3.63 3.49 3.03 2.53 2.21 1.80 1.57 1.41 1.23 0.86 064 061 0 37
122 2000 2.49 3.53 3.64 3.50 3.07 2.55 2.25 1.94 1.64 1.51 1.40 1.17 097 0.88 0 5
122 2030 2.48 3.53 .3.66 3.50 3.04 2.52 2.21 1.86 1 55 1.56 1.29 1.02 0 83 0 76 0 54
122 2100 2.51 3.53 3.63 3.50 3.05 2.53 2.19 1.85 1.62 1.52 1 21 1.06 0.85 0.76 0,37
122 2130 2.47 3.49 3.60 3.44 3.00 2.47 2.14 1.80 1.60 1.35 1,04 1.06 0.81 0.72 0.32
122 2200 2.46 3.55 3.65 3.50 3.07 2.56 2.17 1.87 1.60 1.44 1.21 0.97 0.90 0.55 0 38
122 2230 2.48 3.60 3.71 3.55 3.14 2.59 2.26 1.90 1.65 1 46 1 35 1.13 0 84 0.66 0 42
122 2300 2.46 3.58 3.66 3.51 3.11 2.57 2.26 1.87 1 61 1.46 1.20 1.02 0.82 0 71 0.54
122 2330 2.47 3.55 3.63 3.48 3.07 2.55 2.18 1.88 1.61 1.42 1.16 0.88 0.86 059 0 31
123 0 2.47 3.54 3.61 3.47 3.06 2.52 2.18 1.81 1.54 1.34 1,03 0.84 0 76 0.47 0 33
123 30 2.48 3.56 3.64 3.49 3.08 2.56 2. 16 1.84 1. 55 1.38 1 13 0.79 0.59 0.41 0 31
123 100 2.47 3.55 3.60 3.47 3.04 2.51 2. 13 1,69 1.48 1.29 0 97 0.77 0 76 0.57 0 12
123 130 2.47 3.50 3.59 3.45 3.02 2.48 2.13 1.75 1.44 1 35 1.07 0.81 0.50 022 0.00
123 200 2.48 3.51 3.60 3.45 3.02 2.49 2.16 1.74 1.44 1,23 1.02 064 0.52 0.35 -0 03
123 230 2.46 3.46 3.57 3.43 3.01 2.47 2. 16 1.75 1. 51 1.24 0.87 0.90 0.52 0.38 -0.03
123 300 2.45 3.39 3.49 3.37 2.97 2.43 2. 10 1.69 1.39 1.20 1.10 0.58 0.62 0.23 0 20
123 330 2.43 3.31 3.41 3.28 2.89 2.33 2.03 1.56 1,37 1 15 0.76 0.64 0 32 -0.11 -0.10
123 400 2.42 3.24 3,35 3.23 2.85 2.30 1.93 1 51 1.30 1.04 0,73 0.63 0.20 -0 04 0.04
123 430 2.44 3.23 3.33 3.21 2.83 2.26 1.85 1.45 1.16 0.91 043 0.11 0.17 -05 -0.49
123 500 2.41 3.15 3.26 3.14 2.74 2.15 1.82 1.30 1 11 079 047 0.38 -0.14 -0.37 -0 37
123 530 2.45 3.19 3.31 3.18 2.78 2.18 1.87 1.43 1.22 073 0.49 0.30 0.13 -0.26 -0.09
123 600 2.44 3.27 3.39 3.26 2.87 2.37 2.07 1.63 1.33 1.09 0.75 0.54 0 38 003 -0 08
123 630 2.46 3.20 3.34 3.22 2.84 2.30 1.96 1.63 1.24 1.11 0.51 0.45 0.24 -047 -008
123 700 2.42 3.10 3.24 3.11 2.70 2.17 1.79 1.31 0.98 0,90 0.31 -0.52 -0 11 -0 15 -9,00
123 730 2.41 2.92 3.08 2.95 2.55 1.98 1.59 1.12 0.83 0.59 033 -0.04 -0.57 -0 30 -9 00
123 8OO 2.41 2.85 3.02 2.89 2.48 1.89 1.60 1.21 0.79 0.66 0 48 022 0 22 -1 22 -9 00
123 830 2.41 2.81 2.99 2.86 2.46 1.84 1.53 1.16 0.68 0.58 0.08 0.15 -0 66 -0 39 -9 00
123 946 2.46 2.57 2.77 2.61 2.22 1.74 1.38 1.02 0.71 0.48 0.41 -9.00 -9 00 -9 00 -0.37
123 946 2.46 2.57 2.77 2.61 2.22 1.74 1.38 1.02 0.71 0.48 0.41 -9 00 -9 00 -9 00 -0 37
123 1000 2.46 2.77 2.98 2.85 2.46 1.94 1.62 1.30 0,94 0.85 0 35 -017 -0 34 -004 -1 52
123 1030 2.4" 3.12 3.31 3.17 2.76 2.25 1.91 1.57 1.15 0.86 0.55 0.24 0,23 -1,15 -9 00
123 1100 2.49 3.26 3.41 3.28 2.90 2.48 2.18 1.81 1.42 1.25 0.82 0.03 0 09 -0 08 -0 55
123 1130 2.4f, 3.25 3.44 3.30 2.96 2.55 2..4 1.81 1,44 1.21 0.87 0.57 -0 19 -021 -0 07
123 1200 2.47 3.25 3.44 3.30 2.93 2.47 2.14 1,70 1.34 1.02 0 72 0.49 0 03 -0 52 -0 59
123 1230 2.45 3.26 3.41 3.25 2.86 2.32 1.93 1.42 1.14 0.61 0.36 0.43 0 17 -0 24 -0 07
113 1300 2.42 2.95 3.12 2,97 2.58 2.02 1.63 1.27 0.90 0.64 0.48 -0 29 009 -0 15 -1 22
123 1330 2.45 2.83 3.04 2.90 2.48 1.84 1.42 1.05 0.75 0.55 0.24 -0 54 -0.47 -0 3 -0 60
123 1400 2.46 2.92 3.16 3.04 2.60 2.06 1.66 1.20 0.74 0.62 0.34 -0 15 -0.29 -0 57 -- 00
123 1430 2.40 2.86 3.14 3.01 2.57 2.00 1.60 1.24 0.86 0.66 0.01 0.42 -1 40 -1 70 -0 54
123 1500 2.43 2.68 2.97 2.83 2.39 1.78 1.36 1.03 0.64 0.45 -0.27 0.17 -0.29 -0 60 -0 54
123 1530 2.46 2.73 2.99 2.88 2.42 1.82 1.54 1.07 0.84 0.55 057 -0.70 -0.23 -1 532 -1 40
123 1545 2.41 2.61 2.89 2.77 2.29 1.77 1.40 0.95 0.69 0.25 0.25 -0.05 -9 00 0 13 -0 35
123 1600 2.45 2.48 2.82 2.70 2.25 1.56 2.35 1.01 0.61 0.41 0.23 -014 -0.05 -0 51 -0 60
123 1630 2.45 2,65 2.94 2.81 2.32 1.72 1.40 1.05 0.57 0.41 0.24 -0 10 -0 49 -1 52 -1 70
123 1700 2.51 2.61 2.87 2.76 2.30 1.69 1.27 0.98 0.52 0.57 -0.20 -0,03 -0 23 -9 00 -0 55
123 1730 2.48 2.71 2.90 2.77 2.28 1.72 1.24 0.79 0.40 0.46 -0,04 -0.03 -0.51 -0.57 -1 70
123 1800 2.49 2.77 2.98 2.88 2.41 1.81 1.54 1.11 0.78 0.61 0.19 0.10 0 10 -0 19 -0 52
123 1830 2.49 2.83 3.06 2.92 2.46 1.94 1.61 1.23 0.99 0.46 0 55 0.36 -1 00 -046 -0 48
323 1900 2.49 2.86 3.09 2.97 2.50 2.00 1.73 1.33 1.03 0.92 0,54 0.33 -0 03 0 29 -0.46
123 1930 2.48 2.80 3.04 2.91 2.46 1.95 1.65 1.28 0.97 0.81 064 0. 38 0 R2 -089 -1 70
123 2000 2.48 2.68 2.95 2.86 2.44 1.90 1.65 1.22 0.94 0.73 055 0.41 0 29 -0.52 -9.00
I 3 2030 2.51 2.72 2.98 2.88 2.48 1.96 1.71 1.32 1.04 0.76 0 66 026 0.11 -1 70 009
123 2100 2.50 2.84 3.08 2,98 2.56 2.08 1.84 1.48 1.20 1.09 0 54 059 022 039 0 00
123 2130 2.50 2.89 3.09 2.97 2.55 2.05 1,77 1.36 1.08 0.73 0.47 037 0 15 -0 34 -0 01
123 2200 2.48 2.89 3.11 2.98 2.55 2.10 1.78 1.40 1.07 0.90 0 61 0.51 030 -0,02 -0.01
123 2230 2.49 2.97 3.17 3,03 2.63 2.16 1.81 1.52 1.30 0.97 0.83 0,66 0 49 0 11 -0.09
123 2300 2.50 3.05 3.25 3.13 2.73 2.25 1.92 1.60 1.36 1.25 0.95 0.83 0 29 0 26 0 07
123 2330 2,48 3.03 3.23 3.10 2.66 2.20 1.81 1.43 1.14 0.87 0 75 0.53 0 27 0 24 -1.00
124 0 2.48 2.99 3.20 3.06 2.67 2.16 1.83 1.49 1.10 1.10 0 73 0.44 0.58 0.27 0.23
124 30 2.47 2.96 3 17 3.04 2.66 2.14 1.85 1.45 1.18 0.87 0 62 0 56 -0 01 -0.15 -0 85
124 100 2.46 2 91 3. 13 3 01 2 61 2.13 1 74 1. 46 1. 17 0 85 0 56 0 52 0 15 0 03 -9 00
124 130 2.48 298 3.17 3.05 2 67 2.13 1.85 1.47 1.17 0.92 0 53 023 036 -0 07 -9 00
124 200 2.44 3 00 3 17 3 04 2 68 2.)20 1 83 1. 45 1.17 1 00 0 83 0 58 0 14 -0 25 0 00
124 230 2.47 2 98 3 17 3.05 2 66 2 17 1 B 1. 42 1.18 0 94 0 81 0 46 0 40 -0 08 0 03
124 300 2. 54 2 97 3 15 3 05 2 69 2 20 1 89 1 46 1 27 0. 96 0 86 0 37 0 49 0 00 -0 26
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T. BLANC

SNI Knollenberq Log Data May79, range 4

DAY TIME CHI CH2 CH3 CH4 CH5 CH6 CH7 CH8 CH9 CHIO CHI1 CH12 CHl3 CH14 CH15

124 330 2.67 321 3.73 386 3.82 3.80 3 63 3 29 3 04 3 00 2 89 2 76 2 61 2 56 2 23
124 400 2.80 3,14 3.66 3 76 3.72 3.69 3.53 3 21 2 92 2 9 2 76 2 64 2 50 2 44 2 11
124 430 2.54 3,13 3.62 3.67 3.61 3.56 3.36 3 01 2 74 2 72 2 57 2 46 2 33 2 27 1,93
124 500 2.47 3 20 3 59 3.56 3.43 3.30 3.07 2 67 2 39 2 35 2 22 2 10 1 95 1 90 1 57
124 530 2.47 3.04 346 3.47 336 3.21 3 02 2.63 2 33 2 31 2 18 2 04 1 88 1 88 1 53

124 600 2.35 3 03 3 37 3.31 3.18 3.00 2 76 2 37 2 07 2 03 1 89 1 76 1 63 1 54 1 31
124 630 2.13 2 86 3.10 3.05 2.93 2.74 2 52 2 09 1 80 1 74 1 65 1 55 1 37 1 27 0 99
124 700 2 45 2 56 2 34 1.79 1.49 1 39 1 25 0 84 0 59 0 56 0 48 0 51 0 33 0.05 0 00
124 730 1.43 273 2.49 184 1.48 1 37 1 25 0 87 0 76 0 56 0 58 0 34 0 22 -002 0.03
124 800 1 28 1.77 1.50 1.15 0.90 068 -9 00 -0 05 -9 00 -9 00 -9 00 --9 00 -9 00 -9 00 -900

124 830 1.24 1.69 1.50 1.13 0.89 061 0 30 -0 24 -9 00 -9 00 -9 00 --9 00 -9 00 -9 00 -900
124 900 1.93 2,90 2.97 2.87 2.71 2 48 2-23 1 81 1 47 1 40 1 28 -9 00 -9 00 -9 00 -9 00
124 930 1.95 3.00 2.99 2.88 2,71 2.46 2.20 1 77 1 42 1 36 1 30 -9 00 1 04 -9 00 0.59
124 1000 2.05 3.24 3.38 3.28 3.09 284 2 56 2.11 1 74 1 69 1 55 1 47 -9.00 -9.00 0 91
124 1030 2.14 3.30 3.37 3.30 3.15 2.90 2,65 2 21 1 79 1 79 1 68 1 55 1 41 1.24 -9.00
124 1100 2 41 3.59 3.97 3.89 3 68 3.42 3 11 2 68 2 20 2.19 2 04 1 91 1 70 -9 00 -9 00
124 1130 2 64 3.83 4,27 4.21 4.02 3.80 3 51 3 14 267 2.66 2 52 2,41 2 21 2.22 2.00
127 1309 2.64 3.47 4.10 4.26 4..20 4 20 3.96 3 49 3.33 3 34 3 22 3 09 2 92 2.81 2 35
127 1330 2.68 3 37 4.02 419 4 14 4 13 3 91 3 44 3 28 3.30 3 15 3 04 2 87 2 75 2 38
127 1400 2.64 3.27 3 91 4 10 4 04 4 04 3 78 3 32 3.17 3 18 3 07 2 95 2,77 2.64 2.22
127 1430 2 69 3.30 3 94 4 11 4.06 4.05 3 82 3 34 3 19 3 18 3 08 2 96 2 78 267 2.30
127 1500 2 67 3,45 4.04 4. 18 4 12 4 12 3,85 3 41 3 25 3 26 3 14 3.02 2.85 2.72 2,28
127 1530 2 66 3.38 4.00 4.18 4.11 4.09 3.82 3.37 321 3.23 3 13 3 00 2.82 2 68 2.28
127 1600 2.68 3. 33 3. 97 4. 15 4. 10 4. 09 3 84 3 39 3 22 3 23 3 13 3.01 2 82 2.71 2.29
127 1630 2 66 3.35 3.96 4. 13 4.06 405 3.76 3.32 3 18 3.17 3.08 2 97 2 78 2.62 2.21
127 1700 2 64 3.36 3.98 4.15 4 09 4.08 3.B4 3.38 3 22 3.24 3.11 3 02 2 83 2 68 2.26
127 1730 2.64 3.27 3 88 4.08 404 4,03 3 81 3.36 3.19 3.18 3 07 296 2 81 2 69 2 26
127 1800 2.66 3.22 3.84 4 03 4. 00 3.98 3 76 3 27 3 12 3. 13 3 01 2.90 2.72 2.60 2. 18
127 1830 2.67 3. 14 3.73 3.92 3 87 3.86 3.59 3. 11 2.98 2,96 2.84 2.76 2 59 2.42 2.03
127 1900 2.66 3 09 370 3 89 3.84 3,83 3 57 308 2.94 2.92 2 81 2.73 2.56 2.46 2 00
127 1930 2 68 3.15 373 3 92 3 87 3.86 3.61 3.14 2.98 2.98 2,87 2.75 2.61 2 46 204
127 2000 2. 66 3. 22 3 81 4 00 3 94 3 94 3 67 3.21 3.07 3.08 2.98 2.84 2 68 2 54 2.14
127 2030 2,66 3.25 3,85 4.03 3 97 3.97 3.70 3.25 3.11 3.10 3.00 2.88 2.73 2.59 2 15

127 2100 2. 66 3. 28 3 88 4.07 4 01 4.00 3. 73 3.29 3. 14 3. 13 3.04 2,92 2.76 2.65 2 20
127 2130 2.68 3 29 389 4.08 4.04 4.02 3.75 3,30 3.18 3.14 3.05 2,94 2.77 2 63 2 22

127 2200 2.66 3 34 3 96 4 13 4.07 4.07 3.75 3.32 3.20 3.18 3 07 2.95 2 80 2 64 2.18
127 2230 269 3.30 3.90 4 11 4.06 4.04 3.75 3.31 3.17 3.16 306 2.95 2.78 2.63 2,19
127 2300 2.64 3 30 3 91 4 09 4 04 4,02 3.73 3,29 3.15 3.16 3.07 2.95 2.79 2.66 2. 15
127 2330 2 65 3 26 3 86 4 06 4.01 4.00 3.72 3.27 3.14 3.12 3.04 2.91 275 2 64 2 18
128 0 2 65 3.28 3,84 4.04 4.00 3.98 3. 72 3.25 3.14 3.11 3 02 2.90 2 73 -9.00 219
128 30 2,63 3 27 3 81 4 00 3 96 3.95 3.67 3.21 3.09 3.06 2.97 2 86 2 70 2 58 2 14
128 100 2,' 3 24 3 82 4 02 3 98 3.96 3.68 3,23 3.11 3.09 3.01 2 90 2.73 2 59 2.14
128 130 2 65 3 20 3 81 402 3.97 3.95 3 66 3.23 3.14 3.07 2 97 2 88 2 71 2.57 -9 00

128 200 2 62 3 15 3 73 3 93 3.88 3.86 3.54 3.12 3.00 2.97 2 88 2 79 2 61 2.43 -9 00
128 230 264 3 16 365 383 3.79 3.77 3.50 3.05 2.92 2.90 2 82 2 68 2 55 2 39 -9.00
128 300 2,62 3.14 3 62 3 81 3.77 3.75 3.47 3.02 2.92 2.88 2 80 2 68 2 51 2 41 -9 00
128 330 2 65 3 13 3 60 3.79 3 74 3 72 3,47 3.01 2.88 2.87 2 77 2 65 -9 00 -9.00 1 99
128 400 2 64 3 10 356 3.73 3 70 3.67 3.42 2.98 2.B4 2.82 2 72 -9 00 2 44 2 33 1.92

128 430 266 3 05 3 55 371 3 68 365 3.43 2.98 2.83 2.81 2 '2 258 2 44 2 35 1 89
128 500 2,66 3 06 3 53 3.71 3 66 3.63 3.37 2.91 2.78 2 77 2 68 2 58 -900 2 29 -9 00
128 530 2 66 2.99 3 49 3.68 3 62 3 60 3.28 285 2.72 2 69 2 64 2 51 2 34 2 16 1.65
128 600 272 2 97 3 46 3 64 359 3.56 3.24 2.83 2 69 2 68 260 2 48 2 31 2 18 1 67
128 630 2 66 307 353 3.70 3 68 3.65 3.41 294 2.80 277 2 67 2 57 2.40 2 30 1 81

128 700 267 2.91 3 41 3 57 3 54 3 50 325 2 81 2.67 2 62 2 53 2 43 2 26 2 16 1 64
128 730 2.67 3 04 3 56 3 75 3 70 3 68 3 40 2.95 2.80 2 78 2 68 2 61 2 41 2 29 1.71
128 800 2.66 3 05 3 57 3 76 3 72 3 70 3.41 2 96 2 81 2.80 2 71 2 58 -9.00 2 23 1 71

128 830 2.68 3 04 3 67 3 86 3 78 3 76 3.41 2 98 2.85 2 85 2 75 2 62 2 46 2 28 1 78
128 900 2,65 3.16 3 79 3 96 3 86 3 84 3 47 3 09 2 94 2 95 2 87 2 75 2 55 2 37 187
128 930 2 66 3 17 3 80 3 97 3 88 3 86 3 47 3 13 2 97 2 99 2 88 2 77 2 56 2 38 1.94
128 1000 2.69 322 3 88 4 04 3 96 393 3 57 3 20 3 05 3 07 2 96 2 85 2 66 2 45 -9 00
128 1030 2,68 3 40 4 00 4 14 4 04 4,02 3,62 3 27 3 13 3 15 3 04 2 91 2 73 2 54 2 10
128 1100 2 83 3 54 4 11 4 23 4 13 4 10 3 67 3 33 3 19 3 21 3 11 3 00 2 78 2 58 2 19
128 1130 2 72 3 56 4 10 4 22 4 10 4.09 3 65 3 33 3 19 3 21 3 11 3 00 2 78 2 60 2 24
128 1200 2 72 3 73 4 24 4 35 4 23 4.23 3 79 3.47 3 34 3 34 3 25 3 12 2 95 2 70 2 35

128 1230 2 70 3.83 4 32 4 42 4 29 4,29 3 83 3.53 3 37 3 39 3 31 3 19 2 96 2 74 2 43
128 1300 2,57 3 78 4 28 4 33 4 23 4 22 3 76 3 48 3 31 3 35 3 24 3 11 2 91 2 68 2 35

128 1330 2 71 397 4 46 4 52 4 42 442 3 94 3 65 3 51 3 54 3 43 3 33 3 09 2 87 2 53
128 1400 2 81 3 95 4 44 421 438 4 38 3 88 3 62 3 46 3 50 3 39 3 27 3 06 2 84 2 49
128 1430 2 72 3 99 4 48 4 18 4 44 4 43 3 95 3 66 3 50 3 54 3 44 3 33 3 10 2 86 2 56

128 1500 2 74 4 05 4 51 3.68 4 50 4 51 4 07 3 77 3 58 3 61 3 51 3 39 3 18 2 97 2 63
128 1530 2 69 4 11 4 35 3 92 4 53 4 55 4 07 3 76 3 60 3 64 3 56 3 43 3 20 c 79 2 67
128 1600 2 70 4 12 4 27 3 98 4,51 4.47 4 09 3 77 3 61 3 66 3 56 3 44 3 21 3 01 2 71
128 1630 2 73 4 11 4 29 3 95 4 56 4 51 4.12 3 77 3 61 3 65 3 '5 3 43 3 24 3 05 2.66
128 1647 2 73 4 14 3 82 4 02 4.50 4.44 4 17 3 79 3 64 3 65 3 56 3 43 3 26 3 02 2 72
128 1700 2 85 4 12 3 78 4.03 4.49 4.03 4 13 3 78 3 62 3 65 3 55 3 43 3 24 3 01 2 72
128 1730 2 71 4 18 3 67 4.22 3 96 3.69 4 21 3 84 3 68 3 71 3 61 3 4q 3 30 3 08 2 77
128 1802 2 72 4 19 3 80 4.25 3 52 3,88 4 26 3 87 3 70 3 74 3 63 3 51 3 32 3 13 Z 76

128 1831 2 69 4 13 3 75 4 22 3 67 3 89 4 27 3 84 3 68 3 71 3 61 3 49 3 32 3 14 2 73
128 1900 2 73 4 16 3 70 4 21 3 52 3 87 4 27 3 84 3 69 3 70 3 61 3 47 ' 31 3 12 2 79

130 746 2 40 2 14 287 3 12 3 14 305 2 90 P 5q 2 20 il 23 2 07 1 95 -9 0 1 80 -q 0

130 800 2 41 2 13 2 90 3 16 3 18 3 08 2 95 2 63 7 25 2 27 P I;, 00 1 89 -9 00 -9 00
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NRL MEMORANDUM REPORT 4713

SNI Knollenberg Log Data May79, ranqe 2

DAY TIME CHI CH2 CH3 CH4 CH5 CH6 CH7 CH8 CH9 CHIO CHI CH12 CH13 CH14 CH15
124 330 2.41 3.09 3.26 3.14 2.77 2.27 1.95 1. 60 1.30 1 05 0 84 0 70 0 20 0 12 0 17
124 400 2.41 2.96 314 3.02 2.67 2.17 1. 79 1.46 1,18 0 89 0 77 0 46 0 14 0.05 -0.03
124 430 2.37 2.74 2.95 2.83 2.47 1.96 1.62 1.16 0.98 0 73 0 35 0 18 -008 -0 57
124 500 2.34 2.37 2.60 2.47 2.11 1.51 1.18 0.89 0.43 0 11 0 07 -0.32 -0 82 -0,89
124 530 2.34 2.30 2.57 2.42 2.05 1.49 1.14 0.73 0.33 -0.10 -0 10 -0.20 -. -0 59 -2 00
124 600 2.26 2.07 2.34 2.18 1.78 1.22 089 0 48 -0.01 -0.09 -0 47 -1 15 -1 )O -0 96 -900
124 630 2.09 1.80 2.00 1,86 1.49 0.89 0.63 032 -0.02 -017 -0.77 -1 30 -200 -2 00 -9 00
124 700 1.65 1.35 0.99 0.92 0.71 -0.03 -0.09 -0.44 -0.89 -1 40 -1 40 -1.40 -9 00 -9.00 -9.00
124 730 1.62 1.44 1.11 0.92 0.60 0.16 -031 -0.38 -1.30 -900 -9 00 -0 82 -9.00 -9 00 -9 00
124 900 1.45 0.85 0.57 0.46 0.10 -0.62 -9.00 -1.10 -9.00 -9.00 -9 00 -9.00 -9 00 -9 00 -9 00
124 830 1.37 0.67 0.66 0.47 0.00 -0.36 -0.74 -0.96 -9.00 -9.00 -9 00 -9.00 -9 00 -9 00 -9.00
124 900 1.94 1.67 1.73 1.62 1.30 0.72 0.39 -0.02 -0.49 -0.49 -1 10 -9.00 -9 00 -9 00 -0.00
124 930 1,98 1.66 1.68 1.52 1.21 0.54 0 18 -0.18 -0.18 -0.48 -1.22 -9.00 -1 22 -9 00 -1 22
124 1000 2.07 1.91 1.95 1.83 1.46 0.94 0.56 0.32 -019 -0.44 -0.82 -115 -9 00 -9 00 -1.15
124 1030 2.16 1.97 2.01 1.88 1.51 1.09 090 0.50 0.10 -008 -0.42 -0.72 -1 10 -0.82 -9 00
124 1100 2.29 2.47 2.46 2.27 1.92 1.40 1.11 0.54 0.24 -0.57 -0 28 -0 40 -0.57 -9.00 -9 00
124 1130 2.54 2.92 2.95 2.77 2.48 2.05 1.83 1.41 1.12 1.04 0.64 0.30 0.37 0.10 -0.14
127 1309 2.52 3.38 3.68 3.52 3.04 2.55 2.21 1.90 1.64 1.38 1.40 1 14 0 97 0 41 0 54
127 1330 2.49 3.31 3.62 3.47 2.98 2.51 2.18 1.73 1.39 1.25 1 05 0 92 0.89 0.53 0,59
127 1400 2.52 3.17 3.49 3.35 2.88 2.37 2.07 1.73 1.40 1.30 1.12 1.10 0.53 0.83 0.55
127 1430 2.51 3.23 3.53 3.38 2.91 2.45 2.15 1.73 1 56 1.32 1.03 0.96 079 0.60 0,66
127 1500 2.50 3.30 3.56 3.43 2.96 2.50 2.23 1.82 1.53 142 1.06 0.89 0 92 0.73 0.43
127 1530 2.49 3.23 3.53 3.39 2.90 2.43 2.11 1.75 1.52 1.34 1.13 0.95 1.13 0.45 0.23
127 1600 2.51 3.27 3.55 3.41 2.91 2.47 2.13 1.80 1.51 1.21 1 19 0.87 0 84 0.37 0.25
127 1630 2.50 3.18 3.49 3.36 2,5 2.32 2.11 1.65 1.48 1.16 1.13 0.86 0 79 0.05 023
127 1700 2.49 3.24 3.55 3.40 2.92 2.42 2.15 1.72 147 1.33 1.09 0 82 1 03 0.20 0,36
127 1730 2.49 3.24 3.51 3.36 2.92 2.44 2.11 1.71 1.47 1 21 0.97 0.84 0 87 0.17 0.54
1.- 1800 2.51 3.18 3.40 3.29 2.94 2.34 2.01 1.70 1.34 1,15 1.00 0.76 0 75 0.44 0.53
127 1830 2.50 2.96 3.22 3.11 2.63 2.16 1.85 1.60 1.13 119 0.86 086 0.56 0.49 -0.29
127 1900 2.50 2.93 3.23 3.09 2.63 2.22 1.90 1 50 1.22 1.13 0 93 0 78 0 68 0 49 -0 28
127 1930 2.50 2.96 3.25 3.15 2.70 2.23 1.99 1 57 1.31 1.33 0.78 0.88 0.71 0.71 0 48
127 2000 2.52 3.03 3.33 3.23 2.77 2.24 2.03 1 61 1.30 110 0.96 0.77 0.54 0.42 0.60
127 2030 2.55 3.10 3.39 3.28 2.80 2.35 2.04 1,63 1.48 1.13 1.10 0.86 0.80 0.62 0 32
127 2100 2.50 3.08 3.41 3.30 2.83 2.36 2.07 1.66 1.52 1.24 1.01 0.76 0.56 0.57 0 26
127 2130 2.51 3.14 3.43 3.32 2.85 2.36 2.11 1.70 1.53 1.31 1 20 0.82 0.88 0.61 031
127 2200 2.49 3.16 3.47 3.36 2.87 2.34 2.07 1 68 1.40 1 26 0.82 0.85 0.77 0.17 0.17
127 2230 2.51 3.14 3,43 3.34 2.82 2.29 2.01 1.67 1.27 1.06 1 09 0.39 0.54 0.30 0.00
127 2300 2.48 3.12 3.43 3.32 2.83 2.28 2.03 1.70 1.25 1.05 0.88 0,89 0.58 0 11 -0 30
127 2330 2.49 3.15 3.41 3.30 2.83 2.30 2.05 1.62 1,38 1.30 0.86 0.61 0 36 0.51 0 14
128 0 2.52 3.12 3.39 3.28 2,80 2.28 2.02 1.61 1.34 1.06 0.61 0.65 0.57 -9 00 -0 02
128 30 2.50 3.03 3.35 3.24 2.76 2.23 1.90 1.46 1.28 093 0.83 0.50 -0 05 0.25 -0.35
128 100 2.49 3.10 3,36 3,28 2.80 2,30 1.98 1 61 1.09 1 00 0.62 0.62 0 52 0,27 -0 31
128 130 2.50 3.06 3.35 3.26 2.78 2.26 1.92 1.47 1.22 1.07 090 0.75 0 63 -0 33 -9 00
128 200 2.50 2.92 3.22 3.14 2.65 2.13 1.82 1.40 1.14 0.85 0 62 0 64 0 38 0.16 -9 00
128 230 2,48 2,85 3.17 3.08 2.63 2.07 1.83 1.38 1.14 0.83 064 0 08 -0 10 -0.10 -900
128 300 2,47 2,87 3.14 3.05 2.55 2.02 1.79 1.40 0.99 0 90 0 48 0 17 -0 08 -0.08 -9 00
128 330 2.47 2.81 3.12 3.04 2.57 2.07 1.68 1.23 1.08 089 037 0 07 -9 00 -900 -0.11
128 400 2.48 2.77 3.08 2.99 2.56 1.98 1.71 1.20 1.03 0.85 0 36 -9.00 0 05 -0 10 -0,40
128 430 2,48 2.76 3.07 2.96 2.52 2.03 1.73 1.23 1.01 0.82 0 57 0.47 -0 43 -0.13 -0 43
128 500 2.50 2.5 2.99 2.93 2.46 1.84 1.61 1.08 0.96 0.54 0.71 -0 38 -9 00 -0 38 -q 00
128 530 2.50 2.61 2.91 2.86 2.34 1.81 1.55 1.06 0.79 0.52 0 31 0 39 0 09 0 09 0 21
128 600 2 51 2. 47 2. 87 2. 80 2. 30 1. 73 1. 49 1. 15 0. 94 0.46 0 31 0 37 0 39 0 31 -0 19
128 630 2.48 2.69 3.00 2.93 2.48 1.94 1.55 1.20 0.98 0 57 0 61 0 35 0 52 0 27 0 17

128 700 2.50 2.51 2.82 2.79 2.33 1.63 1.41 1.07 0.77 0 49 0 63 0 16 -0 40 -0 40 -0 40
128 730 2.50 2.73 3.05 2.94 2.42 1.78 1.37 0.94 0,72 0.34 -0 06 0.12 0 42 -0 36 -0 36
128 00 2. 50 2.73 3.04 2.96 2.44 1.81 1.51 1.06 1.05 0 76 0 65 0.20 -9 00 -0 33 -0 43
128 830 2.54 2.78 3.11 3.02 2.45 1.99 1.70 1.23 1.04 0 94 0 76 0 19 0 32 0 19 001
128 900 2.53 2.89 3.21 3.10 2.58 209 1.78 1.39 1.31 1 07 1 09 0 68 0 44 0 42 001
128 930 2.54 2.88 3.22 3.10 2.54 2.11 1.87 1.52 1,29 1 02 0 95 1 00 0 59 0 35 0 35
128 1000 2.56 2.99 3.31 3.21 2.69 2.26 1.99 1 58 1.35 1 30 1,10 1 03 1 03 0 66 -9 00
128 1030 2.55 3.07 3.40 3.29 2.75 2.30 209 1.71 1.41 1 26 1 25 1 13 0 96 0 74 0 26
128 1100 2.58 3.12 3.48 3.36 2.80 2.30 2.12 1 81 1 43 133 1.12 1 20 1 06 0.86 0 91
128 1130 2.58 3.08 3,45 3.34 2.81 2.44 2.23 1.90 1 64 1 61 1.37 1 36 1 26 0 94 0 73
128 1200 2.61 3. 27 3.61 3. 50 2.97 2.60 2 42 2. 13 1.84 1,70 1 56 146 1 45 1 41 0 70
128 1230 2.61 3.30 3.64 3.54 2.97 2.62 241 2 21 1 90 1 75 1.72 1 59 1 53 1 05 1 17
128 1300 2.47 3.24 3.58 3.49 2.9e 2.57 2.40 2.10 1 85 1.80 1 58 1.59 1 47 1 28 0 94
128 1330 2.61 3.42 3.76 3.67 3.08 2.71 2.51 2.37 202 1.96 1 76 1 67 1 77 1 51 1 24
128 1400 2.62 3.43 3.77 3.67 3.11 2.78 2.56 240 2 14 1.98 1 83 1 81 162 1 58 1 23
128 1430 2.80 3.40 3.75 3.66 3.09 2.73 2.57 2,34 2 08 1 92 1.87 1 65 1 66 1 47 1 35
128 1500 2.64 3.54 3.88 3.78 3.26 2.8 2 68 2.47 2.16 2 09 1 98 191 183 159 154
128 1530 2.62 3.56 3.89 3.79 3.23 2 84 2.69 2.54 2.24 2 09 1 90 1 94 1 95 1 73 1 38
128 1600 2.58 3.58 3.90 3.81 3.29 2.87 2 72 2 57 2 26 2 17 200 1 86 1 93 1 67 1 55
128 1630 2.61 3.59 3.90 3.80 3.28 2.90 2 70 2 48 2 24 2 03 1 89 188 1 93 1 54 1 49
128 1647 2.59 3.58 3,91 3.01 3,29 2.91 2 77 2 61 2 28 2 16 1 97 190 I 93 1 72 1 30
128 1700 2.59 3.62 3.91 3.82 3 30 2.88 P 74 2 55 2 30 2 13 1 "8 I88 1 5 1 74 1 34
128 1730 2.80 3.68 3.96 3.87 3.33 2 94 2 76 2 59 2 35 2 11 1 99 1 92 1 1 76 16
128 1802 2. 60 3. 69 3. 99 3. 90 3. 37 2 97 2 78 2 60 2 31 2 14 I 91 1 86 1 88 1 76 15
128 1831 2. 57 3.68 3.98 3.89 3.38 2 97 2 80 2 57 2 35 2 17 2 01 1 98 ! 06 1 75 1 37
128 1900 2.63 3.89 3. 97 3.89 3.37 2 94 2 83 2 56 2 36 2 18 1 96 1 97 1 B9 1 72 1 53
130 746 2.23 2.20 2.51 2.32 1 97 1 34 0 98 0 56 0 32 -0 42 -0 42 -0 72 -' 00 -0 72 -9 00
130 800 2.23 2.21 2.52 2 38 2 00 1 37 0 99 0 51 0 01 -0 10 -0 47 -I 30 -1 30 -9 00 -9 00
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5. Wave Period and Wave Height Observations

One hundred and seventy-one wave period and wave height observations made 15.6 km upwind
of the micrometeorological observations in water approximately 100 m deep are presented in tabular
form. The values presented are based upon measurements averaged by eye over a 3 min period. They
were recorded in increments of I sec for wave period and 0.5 m for wave height. The observations
were made by the Geophysics Division, Pacific Missile Test Center, Point Mugu, California, with a
Datawell "Waverider" buoy model 6900. The data are presented courtesy of deViolini (1980).
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Day Approximate Av. Wave Av. Wave Day Approximate Av. Wave Av. Wave
Time (PST) Period (sec) Height (meters) Time (PST) Period (sec) Height (meters)

1 May 12:00 8 0.5 22:00 11 1.5
13:00 7 0.5 23:00 12 1.5
14:00 9 0.5
15:00 7 1.5 4 May 00:00 12 1.0
16:00 7 2.0 01:00 13 1.0
17:00 6 2.0 02:00 11 1.0
18:00 6 2.0 03:00 14 1.5
19:00 7 2.0 04:00 11 1.5
20:00 7 2.0 05:00 14 1.0
21:00 7 2.0 06:00 13 1.0
22:00 7 2.0 07:00 13 1.0
23:00 8 2.0 08:00 13 1.0

09:00 12 1.0
2 May 00:00 7 2.0 10:00 12 1.5

01:00 6 2.5 11:00 12 1.5
02:00 6 2.5 12:00 12 1.5
03:00 7 2.0 13:00 11 1.5
04:00 7 2.0 14:00 11 1.5
05:00 7 2.0 15:00 11 1.5
06:00 7 2.0 16:00 8 1.5
07:00 8 2.0 17:00 12 1.5
08:00 8 2.0 18:00 9 1.5
09:00 7 2.0 19:00 13 1.0
10:00 8 2.0 20:00 11 1.5
11:0 8 2.0 21:00 13 1.5
12:00 8 2.0 22:00 12 1.0
13:00 8 2.0 23:00 12 1.5
14:00 8 2.0
15:00 8 2.0 5 May 00:00 14 1.0
16:00 8 2.0 01:00 13 1.0
17:00 9 1.5 02:00 13 1.0
18:00 7 2.0 03:00 15 1.0
19:00 6 2.0 04:00 20 1.0
20:00 6 2.0 05:00 11 1.5
21:00 8 2.0 06:00 7 1.0
22:00 6 2.0 07:00 6 1.5
23:00 8 2.0 08:00 5 2.0

09:00 9 2.0
3 May 00:00 8 2.0 10:00 8 2.0

01:00 8 2.0 11:00 7 3.0
02:00 7 2.0 12:00 7 2.0
03:00 7 2.0 13:00 7 1.5
04:00 8 1.5 14:00 8 2.0
05:00 8 1.5 15:00 6 2.0
06:00 8 1.5 16:00 8 1.5
07:00 9 1.0 17:00 8 1.5
08:00 10 1.0 18:00 8 1.5
09:00 11 1.0
10:00 11 1.0 7 May 06:00 9 2.0
11:00 11 1.0 07:00 10 2.0
12:00 10 1.0 08:00 12 1.5
13:00 10 1.0 09:00 9 2.0
14:00 10 1.0 10:00 10 2.0
15:00 10 1.0 11:00 10 2.0
16:00 11 1.5 12:00 10 2.0
17:00 13 1.0 13:00 8 1.5
18:00 9 1.5 14:00 9 2.0
19:00 11 1.5 15:00 9 2.0
20:00 11 1.5 16:00 12 2.0
2100 12 1.5 17:00 II 2,5
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Day Approximate Av. Wave Av. Wave Day Approximate Av. Wave Av. Wave
Time (PST) Period (sec) Height (meters) Time (PST) Period (sec) Height (meters)

18:00 11 2.5 9 May 00:00 9 3.0
19:00 11 2.0 01:00 8 2.5
20:00 11 2.0 02:00 8 2.5
21:00 11 2.0 03:00 8 2.5
22:00 11 2.0 04:00 9 2.5
23:00 11 2.0 05:00 8 3.0

06:00 9 4.0
8 May 00:00 11 2.0 07:00 9 4.0

01:00 10 2.0 08:00 9 4.0
02:00 10 2.0 09:00 9 3.5
03:00 10 2.0 10:00 9 3.5
04:00 9 2.0 11:00 9 3.5
05:00 10 2.0 12:00 - -

06:00 9 2.0 13:00 - -
07:00 10 1.5 14:00 - -
08:00 12 2.0 15:00 11 2.5
09:00 10 1.5 16:00 - -
10:00 11 2.0 17:00 - -

11:00 9 2.0 18:00 - -
12:00 9 2.0 19:00 6 2.0
13:00 9 2.0 20:00 8 2.0
14:00 8 2.0 21:00 8 2.0
15:00 8 2.0 22:00 7 2.5
16:00 8 2.0 23:00 8 2.0
17:00 8 3.0
18:00 8 2.5 10 May 00:00 9 3.0
19:00 8 2.5 01:00 8 2.0
20:00 8 3.5 02:00 8 2.0
21:00 8 2.5 03:00 8 2.0
22:00 9 3.0 04:00 8 2.0
23:00 9 3.0 05:00 8 2.0

06:00 9 1.0
07:00 9 1.0
08:00 9 1.5
09:00 9 1.5
10:00 - -
11:00 - -

12:00 - -
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6. Atmospheric Radon Observations

Fifty-nine hourly atmospheric radon (222Rn) observations taken at a height of 5.3 m are presented
in tabular form. The values presented are based upon measurements typically sampled fo, 20 min.
The observations were made by Dr. Richard Jeck of the Naval Research Laboratory with a device
described by Larson (1973). Values less then 5 pCi/m 3 are believed to be typically indicative of an air
mass of open ocean origin and values greater than 50 pCi/m 3 are typically indicative of an air mass of
coastal origin. The tabular data are presented courtesy of Larson (1980).

Approximate Radon Approximate Radon
Day StartTime(PST)1979 (pCJ/m 3) Day StartTime(PST)1979 (pCi/M 3)

I May 12:00 2.0 7 May 10:00 2.2
13:00 1.9 11:00 1.8
14:00 2.3 12:10 2.0
15:00 1.8 14:00 1.5
17:00 1.6
18:00 2.3 8 May 07:05 0.8

08:00 0.819:00 2.0 09:05 1.509:05 1.5

2 May 08:00 4.9 10:05 6.0
09:00 6.3 11:00 9.0
10:00 6.6 12:05 1.2
11:00 5.6 13:00 1.3
12:00 5.3 14:00 0.8
13:00 6.0 18:00 1.0
14:00 7.1 19:00 1.0
15:00 6.4 20:00 2.4
17:00 6.8
18:00 6.9 9 May 07:20 6.9

19:00 9.7 08:00 6.7
09:00 7.5

3 May 08:00 14.0 10:05 6.4
09:00 17.0 12:00 8.2
10:00 18.0 13:00 4.1
11:00 18.2 14:10 5.5
12:00 18.1 18:05 5.5
13:00 12.4 19:00 4.5
14:10 5.8
18:30 7.30 May 07:15 10.7

08:20 15.1
4 May 08:00 32.0 09:10 18.0

09:00 25.5 10:00 14.7
10:00 24.7
11:00 27.2
12:00 16.8
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7. Inversion-Base Height Observations

Twenty inversion-base height observations launched 2.1 km downwind from the micrometeorolog-
ical observations are presented in tabular form. The observations were made by the Geophysics Divi-
sion, Pacific Missile Test Center, Point Mugu, California, with a National Weather Service radiosonde
model J005 modified to take 10 readings/min. The data are presented courtesy of deViolini (1980).

Approx. Height of Lowest
Day Launch Time (PST) Inversion Base (meters)

1 May 07:00 230
13:50 510

2 May 07:30 520
15:30 810

3 May 08:00 660
14:30 670

4 May 07:50 540
14:20 540

5 May 06:50 480
11:00 630
14:50 590
18:50 500

7 May 08:00 1,150

13:40 1,100

8 May 07:00 330

9 May 06:50 370
11:30 420
14:50 270

10 May 09:40 130

13:30 140
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8. Statistics for the Micrometeorological Observations

DATE & TIME DATE & TIME PARAMETER
PARAMETER* No. OF PARAMETER OF PARAMETER OF PARAMETER STD.

SYMBCI DATA RUNS MIN. VALUE MIN. VALUE MAX. VALUE MAX. VALUE MEAN VALUE DEVIATION

AHI 272 7.123E-03 O may 14:00 1.062E-02 05 May 17:30 9.047E-03 6.525E-04
AH2 272 7.259E-03 os May 14:00 1.019E-02 05 May 02:30 9.05OE-03 5.964E-04
AHW 272 1.147E-02 05 Mdy 05:30 0.215E-02 01 ay 15:30 1.177E-02 1.315E-04
AIRD 270 1.223E 00 05 may 17:00 1.239E 00 03 May 23:30 1.230E 00 3.787E-03
AIRDB 272 1.223E 00 05 may 17:00 1.239E 00 03 may 23:30 1.231E 00 3.757E-03
ATi 272 1.044E 01 08 May 06:30 1.420E 01 05 May 15:30 1.24EE 01 5.753E-01
AT2 272 1.151E 01 08 may 06:30 1.423E 01 05 may 15:30 1,257E 01 5.606E-01
ATB 272 1.150E 00 08 .ay 06:30 1.422E 01 05 May 15:30 1.256E 01 5.622E-01
ATKM 272 2.B46E 02 08 may 06:30 2.874E 02 05 may 15:30 2.857E 02 5.675E-01
ATWTE 272 -2.051E 00 08 May 06:30 6.039E-01 05 may 06:30 -1.014E 00 4.995E-01
BPI 272 1.008E 03 08 ay 17:30 1.017E 03 04 May 10:00 1,013E 03 2.58IE 00
BP2 272 1.010E 03 08 may 17:30 I,019E 03 04 May 10:00 1.014E 03 2,581E 00
BPB 272 1,0090 03 08 May 17:30 lOI1E 03 04 may 10:00 1,014E 03 2,581E 00
RPM 272 0.009E 03 08 aV 17:30 1.018E 03 04 may 10:00 1.013E 03 2.581E 00
BPU 272 .011E 03 08 may 17:30 1.020E 03 04 may 10:00 1.015E 03 2.581E 00
ER 270 -1,024E 00 09 may 16:30 3.639E-01 03 may 12:00 2 239E-02 2.184E-01
ERR 272 -8.571E-02 05 may 17:00 3,424E-01 10 May 04:00 1.613E-01 8.007E-02
DPER 270 2.282E-01 03 May 10:00 3.534E 02 09 May 06:30 6.284E 01 7.001E 0I
DFDRAG 270 1,452E-01 08 may 02:30 2.266E 02 10 may 08:30 3.111E 01 2.964E 01
DFFRIC 270 5.157E-02 05 may 14:00 5.307E 01 10 may 08:30 1,234E 01 1.024E 01
DFHEFX 270 4.889E-01 09 may 21:30 5,941E 02 09 may 09:30 7.205E 00 9,921E 01
DFLHFX 270 1.746E-01 09 may 20:30 6.142E 02 01 may 15:30 4.215E 01 1.009E 02
DFMOFX 270 9.788E-02 05 may 14:00 6,382E 01 08 may 18:30 2,129E 01 1.743E 01
DFRI 270 1.293E 00 03 may 13:00 2.659E 02 08 may 05:30 5.574E 01 4.026E 01
DFRUFL 270 9.229E-05 10 may 04:00 7.491E 01 01 May 19:30 2.816E 01 2.311E 01
DFSLPT 270 9.994E-03 09 may 00:30 2.052E 02 09 may 08:00 5.634E 01 4.377E 01
DFSLSH 270 7,690E-02 03 may 10:00 3.500E 02 04 May 09:00 3.530E 01 7.139E 01
DFSR 270 0.000E 00 01 may 15:30 0.O00E 00 01 May 15:30 0.OO00E 00 0O000E 00
DFTHFX 270 2.844E-02 04 may 12:30 2.239E 02 00 may 17:00 1.527E 01 2.570E 01
DFZOLT 270 1.217E 00 03 may 13:00 2.617E 02 00 may 05:30 5.504E 01 4.054E 01
DPI 272 6.145E 00 08 may 14:00 1.207E 01 05 may 17:30 9.546E 00 1.083E 00
DP2 272 6.405E 00 0E may 14:00 1.133E 01 05 may 02:30 9,544E 00 9.900E-01
DPB 272 6.374E 00 08 may 14:00 1.140E 01 05 may 17:30 9.545E 00 9.997E-01
DPTDZ 272 -7.925E-03 03 may 12:06 2.231E0-2 09 may 16:30 -3.582E-04 4.955E-03
DRAG 270 1.992E-04 05 may 15:30 1.037E-02 10 may 08:30 2.214E-03 1.47E-03
DRAGS 272 7.571E-04 10 May 04:00 1.746E-03 08 may 15:30 1.225E-03 2.110E-04
DSHDZ 272 -1.476E-05 00 may 13:00 1.03SE-04 01 may 17.00 -5.442E-06 1.221E-05
DWSDZ 272 -1.610E-02 04 May 08:30 2.55OE-01 08 may 17:00 7.739E-02 5.653E-02
EBR 272 1.169E 02 01 may 17:00 9.452E 02 04 May 10:30 2.804E 0Z 9.902E 01
EBRB 272 1.226E 02 08 may 06:30 1.724E 04 07 may 13:00 2.689 02 1.130E 03
EDRAG 272 4.697E 01 08 may 17:00 5.250E 01 04 May 11:00 1.169E 02 6.050E 01
EDRAGB 272 4.000E 01 01 May 15:30 4.000E 00 01 May 15:30 4.008E 01 0.OOE 00
EFRICB 272 2.300E 01 01 May 15:30 2.300E 01 01 May 15:30 2,300E 01 0.000E 00
EFRICV 272 2.340E 01 08 may 17:00 2.625E 02 04 may 11:00 5.846E 01 3.025E 01
EHEFLX 272 3.376E 01 08 may 17:00 4.525E 02 04 may 10:30 1.156E 02 5.746E 01
EOEFXR 272 8.360E 01 08 May 06:30 1.719E 04 07 may 13:00 2.252E 02 1.130E 03
EL4FLX 272 5,193E 01 01 may 17:00 4.927E 02 04 may 10:30 1.640E 02 4.660E 01
ELHFXE 272 3.652E 01 08 may 14:00 5.729E 01 05 may 02:30 4.353E 01 3.587E 00
EMOFLX 272 4.697E 01 08 may 17:00 5.250E 02 04 may 11:00 1.169E 02 6.05E 01
EMOFXB 272 4.600E 01 01 may 15:30 4,6000 01 01 may 15:30 4.600E 00 0.000E 00
ERI 272 4.909E 01 08 may 17:00 3,000E 02 10 May 04:00 1.391E 02 5.046E 01
ERI 272 1.5560 02 08 may 06:30 1.726E 04 07 may 13:00 2.962E 02 .130E 03
ERUFL 272 4.349E 01 08 may 17:00 2.825E 02 04 may 11:00 7,846E 01 3.025E 01
ERUFLE 272 4.300E 01 01 may 15:30 4.300E 01 01 May 15:30 4.300L 01 0.000E 00
ESCLPT 272 9.385E 00 08 may 16:00 1.913E 02 04 may 10:30 5.713E 01 3.589E 01
ESCLON 272 0.397E 01 01 nay 17:00 2.315E 02 04 May 10:30 1.063E 02 2.134E 01
ESLPTB 272 1.066E 02 OR May 06:30 1.721E 04 07 Map 13:00 2.492E 02 1.130L 03
E0LSH 272 5.952E 01 08 may 14:00 8.029E 01 05 may 02:30 6.653E 01 3.587E 00
ESR 272 5.069E 00 09 may 12:00 2.435E 00 04 may 05:30 7.969K 00 2 927E 00
ESR 272 5.069E 00 09 may 12:00 2.435E 01 04 may 05:30 7.969E 00 2.927E 00
ETHFLX 272 7.729E 00 05 may 15:30 2.097E 02 04 may 05:30 7.849E 01 5.095E 01
ETHFX9 272 5.471E 00 05 may 11:30 4.333E 01 07 may 13:00 2.289E 01 1.273E 01
EZOLT 272 5.211E 01 08 may 17:00 3.000E 02 10 May 04:00 1.452E 02 4,937E 01
EZOLTB 272 1.556E 02 00 may 06:30 1.726E 04 07 may 13:00 2.972E 02 1,130E 03
FRICV 270 6.106E-02 10 may 04!00 1.277E 00 08 may 17:00 4.135E-01 2,781E-01
FRICVB 272 5.301E-02 10 may 04:00 7,068E-01 08 may 15:30 3.237E-01 1.402E-01
HEFLX 270 -1.275E 02 08 may 16:30 5.219E 0t 09 May 03:00 1.834E 00 2.417E 01
HEFLXB 2?2 -5.316E 00 05 may 17:00 2.956E 01 08 may 22:00 1.207E 01 6.844E 00
HUFLX 2?0 -4.231E-04 01 may 17:00 1.38E-04 08 nay 13:00 2.372E--05 4.714E-05
HUFLXB 272 5.282E-06 10 May 08:30 9,963E-05 08 may 15:30 3.423E-05 1,937E-05
LHFLX 270 -1.045E 03 01 may 17:00 3.430E 02 00 may 13:00 5.8631 01 1.164E 02
LHFLXE 272 1.304E 01 10 may 09:30 2.462E 02 08 may 15:30 .459E 01 4.788E 01
LHV 272 5.893E 05 05 may 15:30 5.908E 05 00 may 06:30 5,902E 05 3.209E 02
LHVE 272 5.893E 05 05 may 15130 5.909E 05 08 may 06:30 5.902E 05 3,179E 02
MOFLX 270 -1.999E 00 08 may 17:00 0.000E 00 01 may 15:30 -3.050E-01 4.454E-01
MOFLXB 272 -6,123E-01 08 may 15:30 0.000E 00 01 may 15:30 -1.529E-01 1.287E-Ri
MOL 270 -10897E 04 08 May 18:00 5.297E 03 08 may 13:00 -4.810E 02 1.720E 03
MOLE 272 -3.874E 03 05 may 10:00 3.632E 03 05 may 11:30 -2.711E 02 6.561E 02
OPTIRt 272 NO DATA NO DATA NO DATA NO DATA NO DATA NO DATA
OPTIR2 272 NO DATA NO DATA NO DATA No DATA NO DATA NO DATA
OPTIRT 2?2 MO DATA NO DATA NO DATA No DATA NO DATA NO DATA
PSIZI 270 -1.759E 00 05 may 15:30 1.336E 00 03 may 09:00 9.344E-02 3.517E-01
PS0Z02 270 -8.820E-01 05 may 15:30 9.805E-01 03 may 09:00 6.465E-02 2.096E-01
PS12Z1 270 -2.377E 00 05 may 15:30 9.043E-01 03 May 09:00 1.047E-02 3.614E-RI

PS2Z2 270 -1.192E 00 05 nay 15:30 6.622E-01 03 May 09:00 1.5950-02 1.972E-01
PTI 272 1.162E 01 08 MaV 06:30 1.430E 01 05 may 05:30 1266E 00 5.753E-01

PT2 272 1.160E 01 08 may 06:30 0.432E 01 05 may 15:30 1.266E 01 5.60&E-00
PTO 272 0.160E 01 08 may 06:30 1.432E 01 05 May 05:30 1.2660 01 5,622E-01

*See pp, 564-581 560
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DATE & TIME DATE & TIME PAy'-Tf-

PARAMETER* No. OF PARAMETER OF PARAMETER OF PARAM.TEF: L
SYMBOL DATA RUNS MIN. VALUE MIN. VALUE MAX. VALUE MAX. VALUE MEAN ALUL tL 1A' '

PiKSLOP 270 8.617C 01 08 may 18:00 1 .I37E 02 04 may 06:00 -2.290E 01 4 004E 01
PTWT? 272 -1.953E 00 0C raV 06:30 7,019E-01 05 May 16:30 -9 160L 01 4.905E 01
REHL 270 0.O00E 0 04 nay 08:30 2.070E-01 04 nay 05 00 1 797E 01 2 0IHE 02
RHI 272 6.374E 01 08 may 14:00 9,322E 01 05 may 02:30 8 2450 0 1 6441 nO
RW2 7? 6.498E (1 08 Maq 14:00 9 2171 00 05 May 02"30 8 193E tl 284L 00
RH9 21! 6.466E 01 08 may 14:00 9.230E 00 05 May 02:30 0 199[ 06 5.!7E O
RI 272 -2.712E 00 04 may 11:00 1.044E-01 05 may 15:30 -6 600E-02 2.578L01
RID 272 -4.264E 00 10 nay 04:00 1.607E-02 05 may 15:30 -1 914E 01 5 43E0-01
RUFL 270 9.751E-11 10 nay 04:00 3.698E03 06 may 20:00 5 66BE 04 1 047 -03
RUFLB 272 4.610E-12 10 nay 04:0 1.439E-03 08 may 1530 2 965F 0. 2 873L 04
SCLPT 270 -7.411E-02 03 nay 12:00 9.179E-02 08 nay 16:00 -6 579E 03 2 860L-02
SCLPTO 272 -7.070E-02 10 nay 04:00 1.230E-02 05 may 16 30 -3 239E 02 1 500-02
SCLOH 270 -1.020E-04 08 may 13:00 6.581E-04 01 May 20:00 -4 3751 05 7 745L-05
SCLUHB 272 -1.240E-04 08 "ay 14:00 0.000E 00 01 May 15;30 -8 306E-O 0 501E 05
S90R 270 5.069E-04 03 may 10:00 5.821E-01 09 nay 16:30 , 561E 02 9 064E-02
SDDRAG 270 1.716E-06 08 may 02:30 5.691E-03 10 nay 08.30 5 760E.04 7 3790 04
SDFRIC 270 1.589E-04 05 may 14:00 3.270E-0! O0 nay 18:30 !.521E 02 7 391E-02
SDHEFX 270 3.760E-02 07 may 13:30 8.323E 01 08 may 16:30 7 4790 00 1 226E 01
SDLHFX 270 8.566E-02 03 may 03:30 5.750t 02 00 nay 17.00 2.-72E O 5 171 00
SDOFx 270 1.021E-04 05 may 14:00 7.403E-01 08 may 18:30 9.354E-02 1 6201-01
SDR9 270 4.713E-04 07 nay 14:00 1766E 00 00 May 04.00 7 3901 02 2,290E-01
SDRUFL 270 5.537E-1 10 nay 04:00 1,4191 .3 00 may 10.30 1.933E-04 3.8551-04
SDSLPT 270 3.476E-06 09 may 00:30 7,678E-02 08 aV 16.00 1.606E-02 1.590C-02
SDLSH 270 6.175E-08 03 nay 10;00 4,407E-04 00 nay 17 00 2.1631-05 4 215E-05
SDSR 270 0.000E 00 O "ay 15:30 O.O00E 00 01 May 15.30 0 O000E 00 0 O000E 00
SDTIFX 270 7.332E-02 04 nay 17:30 6.557E 02 00 May 1 00 2 8061 01 5.907E 01
SDZOLT 270 4,585E-04 08 May 09:00 1,424E 00 10 nay 04 00 1 270E-02 I 851E-01
SHI 272 5.016E-03 08 May 14:00 8,691E-01 05 ay 17:jC .3571-03 5.250E-04
S92 272 5,921E-03 08 nay 14:00 8.274E-03 P5 May 02 30 7.353E-03 4.793E-04
SMB 272 5.9081-03 08 may 14:00 8 314E-03 05 naV 1730 1.354E-03 4 839E-04
SHSLOP 270 -1.881E 04 09 nay 16:30 1.805F 04 04 May 06.00 -7.094E 03 4.486E 03
SPHEAT 272 2.413E 02 08 may 14:00 2.41SE 02 05 nay 17.30 2.4161 02 1.080E-00
SPHEATB 272 2.413E 02 08 nay 14:00 2.418E 02 05 May 17:30 2,416E 02 1.04bE-01
SR 270 -1.009E 03 09 may 12:00 1.478E 01 19 may 04:0t -2.290E 02 3.277E 02
5019 272 1.346E 01 08 nay 06:30 1618E 01 05 May 15:30 1.447E 01 5.571E-01
SVP2 272 1.354E 01 08 may 06:30 2.622E 0 05 Ml 25 30 2.457E 01 5,475E-01
SVP5 272 1.353E1 08 mAy 06:30 0.622E 01 5 may 1' 30 1.4561 01 5,486E-01
T7FLX 270 -1.28E 03 01 may 17:00 2.909E 02 08 nay 3 :30 -1.685E 02 3.701E 02
T eFLXB 272 -9.291E 02 05 nay 11:30 2.374E OZ 08 nay : 00 -1.3321 02 3,229E 02
TIDE 272 -7.919E-01 10 nay 02:00 7 301E-02 09 may 19:30 -3.9601-02 3.487E-01
TURf 272 NO DATA NO DATA NO DATA NO DATA NO DATA NO DATA
TUR2 272 NO DATA NO DATA NO DATA NO DATA NO DATA NO DATA
TURSLOP 2'2 NO DATA NO DATA NO DATA NO DATA NO DATA NO DATA
TURT 272 NO DATA NO DATA NO DATA NO DATA NO DATA NO DATA
UMPL 2' O.O00E 00 04 may 08:30 1,564E 02 09 nay 01:30 9.982t 01 2.886E 01
VPI 272 9,401E 00 08 nay 14:00 1,407E 01 05 nay 17:30 1.1931 01 8.679E-01
VP2 272 9.582E 00 08 nay 14:00 1.345E 00 10 nay 08:30 1.1931 00 7.955E-01
0PB 272 9,560E 00 08 may 14:00 1.348E 01 05 may 17:30 1.193E 01 8.029E-01
VPTI 272 1.275E 01 08 may 06:30 1.577E 01 05 nay 05:30 1.394t 01 6.146E-01
VPT2 272 1.273E 01 08 may 06:30 1.566E 01 05 nay 15:30 1.3941 01 5.935E-01
VPTI 272 1.273E 01 08 nay 06:30 1.567E 01 05 nay 15:30 1.3941 01 5.959E-01
UPTUT 272 -8,198E-01 08 may 06130 2.073E 00 05 nay 16:30 3.615E-01 5.441E-01
VPW 272 1.516E 01 05 nay 05130 1,611E 01 01 nay 15:30 1.557E o 1.840E-01
Vi 272 1.257E 01 08 nay 06:30 1.559E 00 05 may 15:30 1.376E 01 6.146E-01
0T2 272 0.264E 01 08 nay 06:30 1.557E 00 05 nay 25:30 1.385C a2 5 935E-01
VT 272 1.263E 01 08 nay 06:30 1.557E 01 05 nay 15:30 1.384E 01 5.959E-01
VTT 272 -9.178E-01 00 nay 06:30 1.9751 00 05 may 16:30 2.635E-01 5,441E-01
VVH14 272 5.282E-06 10 may 08030 9.963E-05 08 nay 15:30 3.423E-05 1.97E-35
VVLC 272 -4.996E-01 08 may 15:30 0.000E 00 02 nay 15:30 -1.244E-01 1.049E-31
VVPTC 272 -4.294E-03 05 may 17:00 2.379E-02 08 nay 22:00 9.694E-03 5.509E-03
MD 272
WMDS 270 -3.433E-01 09 may 17:00 2.895E-01 10 nay 04:00 1,0771-01 0,83E-01
NDORAG 270 0.431E-04 04 nay 06:00 3.708E-03 08 nay 18:30 1,557E-03 6.067E-04
WMFRIC 270 5.391E-02 10 nay 04:00 9.679E-00 08 nay 17:00 3.632E-01 1.991E-01
WSOEFX 270 -9.154E O 08 nay 16:30 4.365E 01 09 may 03:00 5.826E 00 1.776C 01
WMHUFX 270 -1.684E-04 01 nay 17:00 1.041E-04 08 nay 13:00 3.104E-05 2.5BE-05
WI-I*X 278 -4.1591 02 01 nay 17:00 2.573E 02 08 nay 13:00 7.671E 01 6.383E 01
W SrA)FX 270 -1.263E 00 08 May 17:00 0.000E 00 01 nay 15;30 -2.207E-01 2,719E-01
WOOL 270 -29091E 05 05 nay 00:30 4.995E 04 05 nay 08:00 -83.720E 02 1.847E 04
WORK 270 -2.9761 00 10 may 04:00 6.014E-02 05 nay 15:30 -1,114E-01 3.112E-01
WIIWUL 270 2.0911-01 10 me, 34:00 2.468E-03 00 may 17:30 3.703E-04 6.4451-04
5M09PT 270 -6.727E-02 03 .a 12:00 8,418E-02 08 nay 16:00 -1.301E 02 2.701E-02
OSLON 270 -1.114E-04 08 nay 13:00 5.209E-04 01 nay 17:00 -6.346L 05 5.649E-05

5418 270 -1.0091 03 09 nay 12:00 1.478E 01 10 nay 04,00 -2.290E 02 3.277E 02
WMONFE 270 -9.8221 02 05 nay 11:30 2.515E 02 000 nay 19:00 -1.423E O 3.345E 02

27lat 270 -3.035E 00 10 may 04:00 1.319E 01 05 nay 15:30 -1.2201 01 3.307E-01
270 -2.413E 00 10 may 04:00 1.016E-01 05 nay 15:30 -9.393E-02 2,546E-01

a 2? 1,942E 00 10 may 04:00 1.51E 01 00 nay 15:30 9.6071 00 3.61SE 00
,' 1.924E 00 00 nay 04:00 1.669E 01 0s may 15:30 8.9241 00 1401 00

1 9261 00 10 nay 04:00 1.691E 02 0b nay 15:30 9.008E 00 3,1971 00
,'30 3 2 00 08 may 17:00 6.551E 00 00 nay 04:00 1.40 1 00 9.230E-01
' 7'? 1 31sf 00 05 nay 05:30 1.414E 00 00 nay 15:30 1.350t 01 0.980C01

1 f14 00 03 "ay 09:00 3.743L-00 25 nay 15:30 *7 064E-02 .01671-01
, 8 092E-00 03 nay 09-.00 1.677E-01 05 nay Z:30 -3.5410 02 1 086E-0

1 143F 00 03 may 09:00 2.6501-00 05 nay 25:30 5.0321 02 1.534E-01
. 4 4N91 00 10 Mao 04-00 2.329E-02 05 nav 15.30 -2.0891 01 5.6911-01

" '961 02 03 ay 09:00 s2 040t 01 05 may 05:30 3.849E 0,' 1,L-ot1-
497f no i0 .ay 04:00 1 792C-0 0 Ma 15:30 1.6060 01 4 3801-01
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9. Micrometeorological Shorthand Symbol to Disk Storage Variable Label Conversion Table

10-digit run number* (year, month, day, hour, minutes) - DOW0

AIRD POO4 ELHFXB -B(99) RUFL = POW0 VVLC =B0(5)

AIRDB - B(54 EMOFLX -8(90) RUFLB = BOO0) VVPTC =B(38)

AHI - POD1 EMOFXB - B0O?) SCLPT - P(52) WD =POO1, 8(11)
AH2 = P(22) ER) B(82) SCLPTB - B(52) WMBR = (9
AHB - B(26) ERIB -8(108) SCLSH - POO1 WMDRAG =SOO4

AHW = B(62) ERUFL -B(86) SCI SHB - BOO1 WMFRIC =SOO0)

ATI = PM), BO1) ERUFLB -104) SDjiR - S(26) WMHEFX SW(6
AT? = PM2, 8(2 ESCLPT - B(89) SDDRAG = SOD1 WMHUFX SW(4
ATB = B(03) ESCLSH -8(87) SDFRIC - S(27) WMLHFX SM(5
ATKM = POO4 ESLPTB -B0106) SDHEFX = S(23) WMMOFX = (3
ATWTB - B(I8) ESLSHB =8B105) SDLHFX - S(22) WMMOL =S(15)

BPI = P(77) ESR -BOO4 SDMOFX = S(21) WMRI = (1
BP2 = POO0), BoO) ESRB -8(100) SDRI = S019) WMRUFL S05(3)
BPB - P(78) ETHFLX =B(95) SDRUFL - 5(30) WMSLPT =S02)

BPM - P(79) ETHFXB -(101) SDSLPT = S(29) WMSLSH SOO11
BPW = P(80) EZOLT - B(83) SDSLSH = S(28) WMSR =S(7

BR = P(39) EZOLTB 107) SDSR = S(24) WMTHFX = (8
BRB = B(09) FRICV -P(49) SDTHFX = S(25) WMZOL SOO16
DFBR = S(41) FRICVB B(49) SDZOLT = S(20) WMZOLT =SW2

DFDRAG - S(46) GMH - POO4, B(64) SHI - P(25) WSI P(5, B(S
DFFRIC = S(42) HEML - P(57) SH2 - P(26) WSIEC = P(75)
DFHEFX - S(38) HEFLXB - B(57) SHB -B(28) WS2 - P(6), B(6
DFLHFX - S(37) HUFLX - P(56) SHSLOP - P(60) WS2EC - P(O6
DFMOFX - S(O6 HUFLXB - B8(56) SPHEAT - POO1 WSB - BOO4

DFRI - S(34 LHFLX - POO1 SPHEATB - B(71 WSSLOP - P(59)
DFRUFL - S(45) LHFLXB - B(81 SR - P012), B(02) WTB = P(9), B(9)
DFSLPT - S(44) LHV -P013) SVPI - P019) WTBFCAL - POO4
DFSLSH = S(43) LHVB - B(60) SVP2 - P(20) Z I - P(65)
DFSR = S(39) M.OFLX - P(55) SVPB - B(3O) Z2 - P(66)
DFTHI-X. - S(40) MOFLXB -8(55) THFLX - P(58) ZB - POO6, B(22)
DFZOLT = S(35) MOL - P(42) THFLXB - B(58) ZIOL - P(43)
DPI - PM3, B(3 NMOLB - B(42) TrABLE - P(68) Z20L - P(44)
DPIFCAL = P(72) OPTIRI - P(27) TURI - P(7), 8(7 ZOL - P(01
DP2 - P(4), 8(4 OPTIR2 - P(26) TUR2 - P08), B(s) ZOLB - B(41)
DP2FCAL - P(73) OPTIRT - 8(31 TURSLOP - P(63) ZOLT - POW0
DPB -8(15) PSIIZI - P(45) TURT - 8(16 ZOLTB - 8(70)
DPTDZ - POD7 PSIIZ2 - P(46) UWPL - P(62)
DRAG -P(69) PS12ZI - P(47) VP) - P07)
DRAGB -8(69) P512Z2 - P (48) VP? - P08)
DSHDZ -POO6 PT) - POO1 VPB - B(29)
DWSDZ - P05) PT2 - P(32) VPTI - 1 03)
EBR - B(91 PTB - B(23) VPT2 - POO4
EBRB - 8(98) FYTKSLOP - POO1 VPTB - 8(25)
EDRAG - B(85) PTWTB - B019) VPTWTB - 8(21
EDRAGB - 8(96) REHL - P(38) VPw - 8(61
EFRICB - B(103) RHI - P(23) VT1 - P(29)
EFRICV - 8(84) RH? - P(24) VT2 - POO0)
EHEFLX - 8(92) RHB - 8(27) VTB - 8(24)
EHEFLXB - B8(97) R I - P(40) VTWTB - B8(20)
ELHFLX -8(93) RIB - B8(40) VVHC - B(36

t Se pp. 564-581

'See footnote p. 2
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10. Disk Storage Variable Label to Micronieteorological Shorthand Sybo Conversion Table

DOW0 = 10 digit run number* (year, month, day, hour, minutes).

P(I) = ATI B(I) = AT) SO) = WMRI P(61) = PTKSLOP B(61) = VPW
P(2) = AT2 B(2) = AT? SW2 = WMZOLT P(62) = UWPL B8(62) = AHW
PO3) = DPI B(3) = DPI SW3 = WMMOFX P(63) = TURSLOP
P(4) = DP2 B(4 = DP2 SW4 = WMHUFX P(64) = GMH B(64) =GMH
P(5) = WS1 B(5) = WS1 S(O) = WMLI-FX P(65) = Z I
P(6 = WS? 8(6 = WS2 SW6 = WMHEFX P(66) = Z
P(7) = TURI B(7) = TURI S(7) = WMSR
P(8) = TUR? B(8) = TUR? S(8) = WMTHFX P (68) = TTABLE
P(9) = WTB B(9) = WTB S(9) = WMVBR P(69) = DRAG B(69) =DRAGB
P0I0) - BP2 B0O) = BP2 S010) = WMFRIC P(70) = ZOLT 8(70) = ZOLTB
P0 1) = WD BQll = WD S(10) = WMSLSH P(71) = SPHEAT B(71) = SPHEATB
P0I2) - SR B012) = SR S02) = WMSLPT P(72) = DPIFCAL
P013) = LHV B(13) = ATB S(13) = WMRUFL P(73) = DF2FCAL
POO4 = ATKM 8(14) = WSB S014) = WMDRAG P(74) = WTBFCAL

B(05) = DPB S015) = WMVMOL P(75) = WSIEC
P0I6) = ZB B(16) = TURT SOO6 = WMZOL P(76) = WS2EC
P(17) = VP1 P(77) = BPI
P08) = VP? B08) = ATWTB P(78) = IIPB
P(09) - SVPI 19) = PTWTB S019) = SDRI P(79) = 8PM
P(20) = SVP? B(20) = VTWTB S(20) = SDZOLT P(80) = BPW
P(21) = AHI 8(21 = VPTWTB S(21) = SDMOFX P(80) = LHFLX B(81) = LHFLXB
P(22) = AH2 B(22) = ZB S(22) = SDLHFX B(82) = ERI
P(23) = RHI B(23) = PTB S(23) = SDHEFX B(83) = EZOLT
P(24) = RH? B(24) = VTB S(24) = SDSR B(84) = EFRICV
P(25) = SHI B(25) = VPTB S(25) = SDTHFX B(85) = EDRAG
P(26) = SH? B(26) = AHB S(26) = SDBR B(86) = ERUFL
P(27) = OPTIRI B(27) - RHB S(27) = SDFRIC B(87) = ESCLSH
P(28) = OPTIR? B(28) = SHB S(28) = SDSLSH
P(29) -VTI B(29) = VPB S(29) = SDSLPT B(89) = ESCLPT
P(30) = VT? B(30) = SVPB S030) = SDRUFL B8(90) = EMOFLX
POD - PTI 8(3) = OPTIRT SODI = SDDRAG B(91) = ER
P02) - PT- 8(9?) = EHEFLX
P(33) -VI'TI 8(93) = ELHFLX
P(34) - VPT2 S034) = DFRI B(94) = ESR
P(35) - )WSDZ B)35) - VVLC S(35) = DFZOLT B(95) = ETHFLX
P(36) - L SHDZ 8(36) - VVHC S(36) - DFMOFX 8(96) = EDRAGB
P(37) - DTDZ S(37) DI'LHFX B(97) = EHEFXB
P(38) -REHL 8(38) - VVPTC S09)O - DFHEFX B(98) = EBRB
P(39) - BR 8)(39) BRB S(341 - DFSR B(99) - ELHFXB
P(40) = I 1(40: = RIB S(40) - I)FTHFX B(100) = ESRB
P (41) - ZOL B (41) - ZOLD S(41) - DFDR B(000 = ETHFXB
P(42) - MOL B(42) - MOLD S(42) - DFFRIC B(102) = EMOFXB
P(43) - ZIOL S143) - 1)FSLSFI B(103) = EFRICD
P(44) - Z20L S)44) - [)FSLPT B 0104) = ERUFLB
P(45) - PSIhZ) S) - [FRUFL 8(105) = ESLSHB
P(46) - PSIIZ? S(46) - DFI)RAG B(106) = ESLPTB
P(47) - PS12ZI B0107) = EZOLTD
P(48) - PHIMZ B(108) = ERIB
P(49) - FRICV 8(49' R(
P60O) - RUFL f)m - R IFB1,
POD1 - SCLSH B(S I= - (C SIM1
P(52) - SCLPT BIS, S( I PTll

P(54) AIRD 8154) AIRDH1
P(55) - MOFLX rs, SS M01 I XII
P(56) - HUFLX 8(sh) II HI I XI
P(57) - HEFLX B(SI) 1-11- X"I
P(58) - THFLX BI SA) - Jifll- Xli
P(59) - WSSLOP
P(0) - SHSLOP B (60(1 - I Ft% H

fSepp. 564-581
*See footnote p. 2
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11. Glossary of Micrometeorological Shorthand Symbols and Calculations

[May 1979 Data]

General Rules for Notation

AIRD AIR Density
AH Absolute Humidity
AT Air Temperature
BP Barometric Pressure
BR Bowen Ratio
DE o Incremental change in 0 0 13 equivalent to the calculated error.

DF E DZ the partia' derivative of 0 0 with respect to height (z)

DF El [] [] Difference betweeen the profile and bulk derived 0 13 0 values as computed
by the standard deviation from the composite error weighted mean.

DP Dew Point in °C
DRAG DRAG coefficient (neutral) computed for 10 m altitude
E 0 0 C3 Error (approximate) as computed from constituent measurement

uncertainties for 0 0 0.
FRICV or FRIC FRICtion Velocity
GGC o o Goff-Gratch Constant 0 C
GMH Geometric Mean Height
HEFLX or HEFX HEat (sensible) FLuX
HUFLX or HUFX HUmidity FLuX
LHFLX or LHFX Latent Heat FLuX
LHV Latent Heat of Vaporization
MOFLX or MOFX MOmentum FLuX
MOL Monin-Obukhov Length
N(), digital channel Number (), character n
OPTIR OPTical Refractive Index (C,2)

PSI 177 0 wind spc.'d log profile stabilit% correction at Z height
PSI2Z2 0 2, temperature and humidity log , rofile stability correction at height Z:-
PT Potential Temperature in 'C
RH Relative HumidiTy
RI Richardson (gracient) number stability
RUFL Roughness Length
SCL 0 7 F or SL L o n SCaLing 2 '- , parameter.
SD C c Ei Standard Deviation of the profile and bulk derived " C values from the

composite error weighted mean.
SH Specific Humidity
SPHEAT SPecific HEAT
SR Sky and solar short wave Radiation heat flux
SVP Saturated Vapor Pressure
THFLX or THFX Total Heat budget FLuX (sky & solar short wave + sensl/t. + latent)
TUR microthermal TURbulence temperature structure parameter ((2)
V( ) average raw data Voltage for analog channe; ( )
V'( ) average field calibration corrected Voltage for analog channcl
VKC Von Kirmin Constant- set equal to 0.4
VP Vapor Pressure
VPT Virtual Potential Temperature in °C
VT Virtual Temperature in °C
VV C-3 C C Vertical Velocity and C [ Covariance
WD Wind Direction
WM 1 7,7 composite error Weighted Mean of the profile and bulk derived 1 F C values
WS Wind Speed
WTB Water Temperature (Bulk)
Z height above escarpment surface which is considered to be equivalent

to height above water
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ZOL Z Over L (Z/L or ) stability parameter
c o I 1 upper height value for 11 0 0
] C3 2 lower height value for 0 0 C3
C C] 11 B Bulk aerodynamic derived value or ten meter height value for 0 0 0
0 0 0 D vertical profile Differential value for 0 0 0
0 C C1 EC Escarpment Coeficent correction for [ 0 0
C C 0 FCAL Field CALibration correction for [ C C
0]C K value of[]C] in*K
C] C C M geometric Mean height value for C3 0 0
EC ] CSLOP or C C EC SL profile SLOPe for Q 0 0
C C C T Ten meter height value for 0 0 0
C C C W Water level (or mean sea level) height value for C3 C3 C
C Cl C WTB 0 C C at ten meter height minus the Water Temperature (Bulk)

Notation Description Listing

Listed below in alphabetical order are the definitions of the English shorthand notation symbols
(with units) employed in the computer calculations.

Symbol: Units: Description:

A - Variable in quadratic solution for profile derived Z/L (or ) stability
parameter when Richardson's number > 0.

Al Intermediate step in Goff-Gratch formulation of vapor pressure
at the ZI height.

A2 Intermediate step in Goff-Gratch formulation of vapor pressure
at the Z2 height.

AB Intermediate step in Goff-Gratch formulation of vapor pressure
at the 10 meter height.

AIRD kg/m 3  Air density of moist air at the geometric mean height (GMH).

AIRDB kg/m 3  Air density of moist air at the 10 meter height.

AHI kg/m 3  Absolute humidity (or water vapor density) at the ZI height.

AH2 kg/m 3  Absolute humidity (or water vapor density) at the Z2 height.

AHB kg/m 3  Absolute humidity (or water vapor density) at the 10 meter height.

AHW kg/m 3  Absolute humidity (or water vapor density) estimated at water level by
assuming the dew point temperature is equal to the water temperature.

arctan( ) radians Arctangent of ( ).

ATI 0C A;. temperature in *C at the ZI height.

AT2 0C Air temperature in *C at the Z2 height.

ATB 0C Air temperature in *C at the 10 meter height.

ATKI K Air temperature in *K at the ZI height.
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ATK2 K Air temperature in *K at the Z2 height.

ATKB OK Air temperature in 'K at the 10 meter height.

ATKM OK Air temperature in OK at the geometric mean height (GMH).

ATM *C Air temperature in °C at the geometric mean height (GMH).

ATWTB OK Air temperature at the 10 meter height minus the bulk water temperature.

AW - Intermediate step in Goff-Gratch formulation of vapor pressure
at water level.

B Variable in quadratic solution for profile derived Z/L (or ) stability
parameter when Richardson's number > 0.

BI Intermediate step in Goff-Gratch formulation of vapor pressure
at the Zi meter height.

B2 Intermediate step in Goff-Gratch formulation of vapor pressure
at the Z2 height.

BB Intermediate step in Goff-Gratch formulation of vapor pressure
at the 10 meter height.

BP1 mb Barometric pressure estimated for the ZI height

BP2 mb Barometric pressure measured at the Z2 height.

BPB mb Barometric pressure estimated for the ten meter height (ZB).

BPM mb Barometric pressure estimated for the geometric mean height (GMH).

BPW mb Barometric pressure estimated for mean sea level height.

BR - Profile derived Bowen Ratio.

BRB - Bulk aerodynamic derived Bowen Ratio.

BW - Intermediate step in Goff-Gratch formulation of vapor pressure
at water level.

C - Variable in quadratic solution for profile derived Z/L (or C) stability
parameter when Richardson's number > 0.

CI - Intermediate step in Goff-Gratch formulation of vapor pressure
at the ZI height.

C2 - Intermediate step in Goff-Gratch formulation of vapor pressure
at the Z2 height.

CB - Intermediate step in Goff-Gratch formulation of vapor pressure
at the 10 meter height.
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CW - Intermediate step in Goff-Gratch formulation of vapor pressure
at the water level.

DI - Intermediate step in Goff-Gratch formulation of vapor pressure
at the ZI height.

D2 - Intermediate step in Goff-Gratch formulation of vapor pressure at the
Z2 height.

DB - Intermediate step in Goff-Gratch formulation of vapor pressure at the
10 meter height.

DFBR % Difference between the profile and bulk derived bowen ratio values
as computed by the standard deviation from the composite error
weighted mean (or measurement uncertainity value, whichever absolute
value is larger).

DFDRAG % Difference between the profile and bulk derived drag coefficient values
as computed by the standard deviation from the composite error
weighted mean (or measurement uncertainty value, whichever absolute
value is larger).

DFFRIC % Difference between the profile and bulk derived friction velocity values
as computed by the standard deviation from the composite error
weighted mean (or measurement uncertainty , whichever absolute value
value is larger).

DFHEFX % Difference between the profile and bulk derived sensisible heat flux
values as computed by the standard deviation from the composite error
weighted mean (or measurement uncertainty value, whichever absolute
value is larger).

DFLHFX % Difference between the profile and bulk derived latent heat flux values
as computed by the standard deviation from the composite error
weighted mean (or measurement uncertainty value, whichever absolute
value is larger).

DFMOFX % Difference between the profiL and bulk derived momentum flux values
as computed by the standard deviation from the composite error
weighted mean (or measurement uncertainty value, whichever absolute
value is larger).

DFRI % Difference between the profile and bulk derived gradient Richardson
number stability values as computed by the standard deviation from
the composite error weighted mean (or measurement uncertainty value,
whichever absolute value is larger).

DFRUFL % Difference between the profile and bulk derived roughness length values
as computed by the standard deviation from the composite error weighted
mean (or measurement uncertainty value, whichever absolute value is larger).

DFSLPT % Difference between the profile and bulk derived scaling potential
temperature values as computed by the standard deviation from the
composite weighted mean (or measurement uncertainty value, whichever
absolute value is larger).
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DFSLSH % Difference between the profile and bulk derived scaling specific
humidity values as computed by the standard deviation from the
composite error weighted mean (or measurement uncertainty value,
whichever absolute value is larger).

DFSR % Difference between the profile and bulk derived sky and solar radiation
heat flux values as computed by the standard deviation from the
composite error weighted mean (or measurement uncertainty value,
whichever absolute value is larger).

DFTHFX % Difference between the profile and bulk derived total heat budget flux
values as computed by the standard deviation from the composite error
weighted mean (or measurement uncertainty value, whichever absolute
value is larger).

DFZOLT % Difference between the profile and bulk derived Z/ L (or 4) stability
parameter at 10 meters values as computed by the standard deviation
from the composite error weighted mean (or measurement uncertainty
value, whichever absolute value is larger).

DH watt/m 2  Sum of the absolute values of the profile derived solar radiation,
latent, and sensible heat fluxes.

DHB watt/m 2  Sum of the absolute values of the bulk derived solar radiaton,
latent, and sensible heat fluxes.

DHEFLX watt/m 2  Incremental change in profile derived heat
flux equivalent to the calculated error x 100.

DHEFXB watt/m 2  Incremental change in bulk aerodynamic derived heat
flux equivalent to the calculated error x 100.

DLHFLX watt/m 2  Incremental change in profile derived latent
heat flux equivalent to the calculated error x 100.

DLHFXB watt/m 2  Incremental change in bulk aerodynamic derived latent
heat flux equivalent to the calculated error x 100.

DPI *C Dew point in C at the ZI height.

DPIFCAL volt Dew point field calibration correction at the ZI height.

DP2 *C Dew point in C at the Z2 height.

DP2FCAL volt Dew point field calibration correction at the Z2 height.

DPB *C Dew point in C at 10 meter height.

DPKI *K Dew point in 'K at the ZI height.

DPK2 OK Dew point in 'K at the Z2 height.

DPKB OK Dew point in *K at the 10 meter height.
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DPTDZ °K/m Profile derived partial derivative of potential temperature
with respect to height.

DRAG Profile derived neutral atmospheric drag coefficient computed for the
10 meter height.

DRAGB Bulk aerodynamic derived neutral atmospheric drag coefficient computed for
the 10 meter height.

DSHDZ kg/kg -m Profile derived partial derivative of specific humidity
with respect to height.

DSR watt/m 2  Incremental change in the sky and solar radiation
heat flux equivalent to the measurement error x 100.

DSRB watt/m 2  Same as DSR.

DW Intermediate step in Goff-Gratch formulation of vapor pressure
at water level.

DWSDZ m/sec • m Profile derived partial derivative of wind speed with respect

to height.

EAHWB % Mean error referenced to the measurement accuracy for

the computed absolute humidity difference between the 10
meter height and water level.

EBR % Mean error referenced to the measurement accuracy for
the profile derived Bowen Ratio.

EBRB % Mean error referenced to the measurement accuracy for the
bulk aerodynamic derived Bowen Ratio.

EDRAG % Mean error referenced to the measurement accuracy for
the profile derived drag coefficient at the 10 meter height.

EDRAGB % Mean error referenced to the measurement accuracy for the bulk
aerodynamic derived dray coefficient at the 10 meter height.

EFRICB % Mean error referenced to the measurement accuracy for the
bulk aerodynamic derived friction (or scaling) velocity.

EFRICV % Mean error referenced to the measurement accuracy for the
profile derived friction (or scaling) velocity.

EHEFLX % Mean error referenced to the measurement accuracy for the
profile derived sensible heat flux.

EHEFXB % Mean error referenced to the measurement accuracy for the
bulk aerodynamic derived sensible hte.at flux.

EHUFLX % Mean error referenced to the measurement accuracy for the
profile derived humidity flux,
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EHUFXB % Mean error referenced to the measurement accuracy for the
bulk aerodynamic derived humidity flux.

ELHFLX % Mean error referenced to the measurement accuracy for
the profile derive latent heat flux.

ELHFXB % Mean error referenced to the measurement accuracy for the

bulk aerodynamic derived latent heat flux.

EMOFLX % Mean error referenced to the measurement accuracy for the profile
derived momentum flux.

EMOFXB % Mean error referenced to the measurement accuracy for the
bulk aerodynamic derived momentum flux.

EMOLB % Mean error referenced to the measurement accuracy for the
bulk aerodynamic derived Monin-Obukhov (or Obukhov) length.

EMTC % Mean error estimated for the bulk aerodynamic moisture transfer
coefficient.

EPSID % Combined mean error associated with the parameter profile slopes
due to the [Ln(Zi)-PSI1ZI]-[Ln(Z2)-PSI1Z2] or [Ln(Z1)-PSI2Z1]-
[Ln(Z2)-PS12Z2] terms.

EPTD % Mean error referenced to the measurement accuracy for the profile
potential temperature differential.

EPTPD % Mean error reference to the measurement accuracy for the partial
derivative of potential temperature with respect to height.

EPTSLP % Mean error referenced to the measurement accuracy for the
profile slope of the potential temperature.

EPTWTB % Mean error referenced to the measurement accuracy for the difference
between the potential temperature at 10 meters and the bulk
water temperature.

ERI % Mean error referenced to the measurement accuracy for the profile
derived gradient Richardson number stability.

ERIB % Mean error referenced to the measurement accuracy for the bulk
aerodynamic derived gradient Richardson number stability.

ERUFL % Mean error referenced to the measurement accuracy for the profile
derived roughness length.

ERUFLB % Mean error referenced to the measurement accuracy for the bulk
aerodynamic derived roughness length.

ESCLPT % Mean error refere-zed to the measurement accuracy for the
profile derived scaling potential temperature.
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ESCLSH % Mean error referenced to the measurement accuracy for the profile
derived scaling specific humidity.

ESHD % Mean error referenced to the measurement accuracy for the profile
specific humidty differential.

ESHPD % Mean error referenced to the measurement accuracy for the partial
derivative of specific humidity with respect to height.

ESHSLP % Mean error referenced to the measurement accuracy for the profile slope
of the specific humidity.

ESHTC % Mean error estimated for the bulk aerodynamic sensible heat transfer
coefficient.

ESLPTB % Mean error referenced to the measurement accuracy for the bulk
aerodynamic derived scaling potential temperature.

ESLSHB % Mean error referenced to the measurement accuracy for the bulk
aerodynamic derived scaling specific humidity.

ESR % Mean error referenced to the measurement accuracy for sky and solar
radiation heat flux.

ESRB % Same as ESR.

ESTRES % Mean error referenced to the measurement accuracy for the bulk
aerodynamic derived shearing (or surface) stress.

ETHFLX % Mean error referenced to the measurement accuracy for the profile
derived total heat budget (or net heat) flux.

ETHFXB % Mean error referenced to the measurement accuracy for the bulk
aerodynamic derived total heat budget (or net heat) flux.

EVVHC % Mean error referenced to the measurement accuracy for the bulk
aerodynamic derived vertical velocity and absolute humidity covariance.

EVVLC % Mean error referenced to the measurement accuracy for the bulk
aerodynamic derived vertical velocity and longitudinal velocity covariance.

EVVPTC % Mean error reference to the measurement accuracy for the bulk
aerodynamic derived vertical velocity and potential temperature covariance.

EWSB % Mean error referenced to the measurement accuracy for the wind speed
at the 10 meter height.

EWSD % Mean error referenced to the measurement accuracy fo the profile wind
speed differential.

EWSPD % Mean error referenced to the measurement accuracy for the partial
derivative of the wind speed with respect to height.
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EWSSLP % Mean error referenced to the measurement accuracy for the profile slope
of the wind speed.

exp( ) - Exponent to base of natural logarithm e of (), e = 2.71828....

EZB % Mean error refernced to the measurement accuracy of height at ten meters.

EZOL % Mean error referenced to the measurement accuracy of the profile derived
Z/L (or 4) stability parameter as computed at the geometric mean
height (GMH).

EZOLB % Mean error referenced to the measurement accuracy of the bulk
aerodynamic derived ZIL (or 4) stability parameter
as computed at the geometric mean height (GMH).

EZOLT % Mean error referenced to the measurement accuracy for the
profile derived ZIL (or t) stability parameter as
computed for the ten meter height.

EZOLTB % Mean error referenced to the measurement accuracy of the
bulk aerodynamic derived ZIL (or C) stability parameter
as computed for the ten meter height.

F Variable in Newton-Raphson method solution for profile derived Z/L (or 4)
stability parameter when Richardst. "- number < 0.

F' Variable in Newton-Raphson method solution for profile derived Z/L (or 4)
stability parameter when Richardson's number < 0.

FI Intermediate step in Goff-Gratch formulation of vapor pressure
at the ZI height.

F2 Intermediate step in Goff-Gratch formulation of vapor pressure
at the Z2 height.

FB Intermediate step in Goff-Gratch formulation of vapor pressure
at the 10 meter height.

FRICV m/sec Profile derived friction (or scaling) velocity.

FRICVB m/sec Bulk aerodynamic derived friction (or scaling) velocity.

FW Intermediate step in Goff-Gratch formulation of vapor pressure
at water level.

GI Intermediate step in Goff-Gratch formulation
of saturated vapor pressure at the ZI height.

G2 Intermediate step in Goff-Gratch formulation
of saturated vapor pressure at the Z2 height.

GA m/sec2  Gravitational acceleration constant, set equal to
9.7959 for the San Nicolas Island latitude.
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GB - Intermediate step in Goff-Gratch formulation
of saturated vapor pressure at the 10 meter height.

GGC1O - Goff-Gratch formulation constant: -3.49149.

GGC11 - Goff-Gratch formulation constant: 11.344.

GGC12 - Goff-Gratch formulation constant: 5.02808.

GGCI3 - Goff-Gratch formulation constant: -7.90298.

GGC14 - Goff-Gratch formulation constant: 8.1328 x 10- 1.

GGC15 - Goff-Gratch formulation constant: - 1.3816 x 10 - .

GMH meter Geometric mean of heights ZI and Z2. This is the
equivalent to the mean measurement height as
plotted on a Ln (height) vs. linear graph.

HEFLX watt/m 2  Profile derived sensible heat flux.

HEFLXB watt/m 2  Bulk aerodynamic derived sensible heat flux.

HUFLX kg/sec - m 2  Profile derived specific humidity flux.

HUFLXB kg/sec• m 2  Bulk aerodynamic derived specific humidity flux.

IPRZ - Interpolated logarithmic profile ratio of heights ZI and Z2
employed for computing parameter values at the height
of ten meters (ZB).

IPRTUR - Interpolated logarthmic profile ratio of heights ZTURI and
ZTUR2 employed for computing the turbulence parameters values

of the height at ten meters (ZB).

- Variable in Newton-Raphson method solution for profile derived Z/L (or )
stability parameter when Richardson's number < 0.

J - Intermediate step in Goff-Gratch formulation of saturated vapor
pressure at the ZI height.

J2 - Intermediate step in Goff-Gratch formulation of saturated vapor
pressure at the Z2 height

JB - Intermediate step in Goff-Gratch Cormulation of saturated vapor
at the 10 meter height.

KI - Intermediate step in Goff-Gratch formulation of saturated vapor
pressure at the ZI height.

K2 - Intermediate step in Goff-Gratch formulation of saturated vapor
pressure at the Z2 height.
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KB Intermediate step in Goff-Gratch formulation of saturated vapor
pressure at the 10 meter height.

LAMBDA meter Wavelength employed for computing optical refractive index,
set equal to 5.4 x 10-6.

LHFLX watt/m 2  Profile derived latent heat flux.

LHFLXB watt/m 2  Bulk aerodynamic derived latent heat flux.

LHV ITcal/kg Profile derived latent heat of water vaporation.

LHVB ITcal/kg Bulk aerodynamic derived latent heat of water vaporation.

Ln ( ) - Natural logarithm of ( ) with base e = 2.71828 ....

LOGFV - Logarithm to the base J of the profile derived friction velocity.

LOGFVB - Logarithm to the base 10 of the bulk derived friction velocity.

Ml - Intermediate step in Goff-Gratch formulation of saturated
vapor pressure at the ZI height.

M2 - Intermediate step in Goff-Gratch formulation of saturated
vapor pressure at the Z2 height.

MB - Intermediate step in Goff-Gratch formulation of saturated
vapor pressure at the 10 meter height.

MOFLX Nt/m 2  Profile derived momentum flux.

MOFLXB Nt/m 2  Bulk aerodynamic derived momentum flux.

MOL meter Profile derived Monin-Obukhov (or Obukhov) length.

MOLB meter Bulk aerodynamic derived Monin-Obukhov (or Obukhov) length.

MTC - Bulk aerodynamic moisture transfer coefficient:
set equal to 1.32 x 10-1.

N ( ), Digital channel number ( ) consisting of iO parallel digital characters,
n = 1, 2 .... 10.

OPTIRI °K/m - 2/3 Optical refractive index parameter (C,2)
at the ZTURI height.

OPTIR2 OK/m- 2/3 Optical refractive index parameter (C,,)
at the ZTUR2 height.

OPTIRT °K/m -2/3 Optical refractive index parameter ((',2)
at the 10 meter height.

PSIIZI Businger wind speed profile stability correction
(TI) for the Ln (ZI) height.
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PSI I Z2 Businger wind speed profile stability correction
(*,1) for the Ln (Z2) height.

PSI2ZI Businger temperature and humidity stability correction
(*2) for the La (ZI) height.

PSI2Z2 Businger temperature and humidity stability correction
(*'2) for the Ln (Z2) height.

PT1 0C Potential temperature in °C at the ZI height.

PT2 °C Potential temperature in 0C at the Z2 height.

PTB c Potential temperature in °C at the 10 meter height.

PTKI OK Potential temperature in °K at the ZI height.

PTK2 OK Potential temperature in °K at the Z2 height.

PTKB OK Potential temperature in °K at the 10 meter height.

PTKD °K Potential temperature vertical profile differential in *K.

PTKSLOP - Profile derived physical slope of Ln (height) with Businger
stability corrections vs. potential temperature.

PTWTB OK Potential temperature at the 10 meter height
minus the bulk water temperature.

QI Intermediate step in Goff-Gratch formulation of saturated
vapor pressure at the Zi height.

Q2 Intermediate step in Goff-Gratch formulation of saturated
vapor pressure at the Z2 height.

QB Intermediate step in Goff-Gratch formulation of saturated
vapor pressure at the 10 meter height.

REHL Ratio of the upwind escarpment height to length as computed
from the horizontally integrated (+ 10 ) near-field topography
(within 25 meters of sensors) and the mean wind direction.

RHI % Relative humidity at the ZI height.

RH2 % Relative humidity at the Z2 height.

RHB % Relative humidity at the 10 meter height.

RI - Profile derived gradient Richardson number stability.

RIB Bulk aerodynamic flux derived gradient Richardson number stability.

RLCIO Roughness length equation constant: -2.501
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RLC11 - Roughness length equation constant: + 1.465

RLC12 - Roughness length equation constant: -6.743

RLC13 Roughness length equation constant: -10.700

RLC14 - Roughness length equation constant: -6.875

RUFL meter Profile derived roughness length.

RUFLB meter Bulk aerodynamic derived roughness length.

SCLPT OK Profile derived scaling potential temperature.

SCLPTB OK Bulk aerodynamic derived scaling potential temperature.

SCLSH kg/kg Profile derived scaling specific humidity.

SCLSHB kg/kg Bulk aerodynamic derived scaling specific humidity.

SDBR Standard deviation of the profile and bulk derived bowen ratio values
from the composite error weighted mean.

SDDRAG Standard deviation of the profile and bulk derived drag coefficient values
from the composite error weighted mean.

SDFRIC m/sec Standard deviation of the profile and bulk derived friction velocity values
from the composite error weighted mean.

SDHEFX watt/m 2  Standard deviation of the profile and bulk derived sensible heat flux
values from the composite error weighted mean.

SDLHFX watt/m 2  Standard deviation of the profile and bulk derived latent heat flux values
from the composite error weighted mean.

*SDMOFX Nt/m 2  Standard deviation of the profile and bulk derived momentum flux
values from the composite error weighted mean.

SDRI Standard deviation of the profile and bulk derived gradient Richardson
number stability values from the composite error weighted mean.

SDRUFL meter Standard deviation of the profile and bulk derived roughness length
values from the composite error weighted mean.

SDSLPT *K Standard deviation of the profile and bulk derived scaling.potential
temperature values from the composite error weighted mean.

SDSLSH kg/kg Standard deviation of the profile and bulk derived scaling specific humidity
values from the composite error weighted mean.

SDSR watt/m 2  Standard deviation of the profile and bulk derived sky and solar radiation
heat flux values from the composite error weighted mean.
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SDTHFX watt/m 2  Standard deviation of the profile and bulk derived total heat budget flux
values from the composite error weighted mean.

SDZOLT Standard deviation of the profile and bulk derived Z/L (or 4) stability
parameter at 10 meters values from the composite error weighted mean.

SHI kg/kg Specific humidity at the ZI height.

SH2 kg/kg Specific humidity at the Z2 height.

SHB kg/kg Specific humidity at the 10 meter height.

SHD kg/kg Specific humidity vertical profile differential.

SHSLOP - Profile derived physical slope of Ln (height) with Businger
stability corrections vs. specific humidity.

SHTC Bulk aerodynamic sensible heat transfer coefficient;
set equal to 0.92 X 10- 1.

SPHEAT ITcal/kg *K Profile derived specific heat of moist at constant pressure.

SPHEATB ITcal/kg *K Bulk aerodynamic derived specific heat of moist air at constant pressure.

SR watt/m 2  Sky and solar short wave radiation heat flux.

SSTRES kg/m sec 2  Bulk aerodynamic derived shearing (or surface) stress.

SVP1 mb Saturated water vapor pressure at the ZI height.

SVP2 mb Saturated water vapor pressure at the Z2 height.

SVPB mb Saturated water vapor pressure at the 10 meter height.

THFLX watt/m 2  Profile derived total heat budget (sky & solar short wave radiation
+ sensible heat + latent heat) flux.

THFLXB watt/m 2  Bulk aerodynamic derived total heat budget (sky & solar short wave
radiation + sensible heat + latent heat) flux.

TRT Intermediate step in computing the microtherr:,.
turbulence temperature structure parameter (C 2)
at the 10 meter height from profile C,2 measurements.

TTABLE meter Tide table referenced to mean sea level.

TURI OK/m - 2/ 3  Microthermal turbulence temperature structure parameter
(C,2 ) at the ZTURI height.

TUR2 *K/m - 2/ 3  Microthermal turbulence temperature structure parameter
(C,2) at the ZTUR2 height.

TURD OK/m - 2/ 3  Microthermal turbulence temperature structure
vertical profile differential.
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TURSLOP -Profile derived slope of Ln (height) vs. Ln (microthermal turbulence
temperature structure parameter (C,2)).

TURT *K/m-2/3  Microthermal turbulence temperature structure parameter
(C 2) at the 10 meters height.

UWPL meter Upwind path length from the water's edge to the sensors
as approximated from mean wind directior, and tide
table data.

V() volt Average raw data voltage for analog channel number (.

V' () volt Field calibration corrected average data voltage for analog
channel number ().

VKC - Von Kirmin constant; set equal to 0.4.

VP1 mb Water vapor pressure at the ZI height.

VP2 mb Water vapor pressure at the Z2 height.

VPB mb Vapor pressure at the 10 meter height.

VPT1 OC Virtual potential temperature in °C at the ZI height.

VPT2 °C Virtual potential temperature in °C at the Z2 height.

VPTB °C Virtual potential temperature in C at the iO meter height.

VPTKI OK Virtual potential temperature in °K at the ZI height.

VPTK2 °K Virtual potential temperature in °K at the Z2 height.

VPTKB OK Virtual potential temperature in *K at the 10 meter height.

VPTKM °K Virtual potential temperature at the geometric mean height (GMH).

VPTWTB °K Virtual potential temperature at the 10 meters height
minus the bulk water temperature.

VPW mb Water vapor pressure estimated at water level by assuming the dew point
temperature is equal to the water temperature.

VT! aC Virtual temperature in °C at the ZI height.

VT2 °C Virtual temperature in °C at the Z2 height.

VTB °C Virtual temperature in CC at the 10 meter height.

VTK! °K Virtual temperature in OK at the ZI height.

VTK2 OK Virtual temperature in *K at the Z2 height.

VTKB °K Virtual temperature in OK 4,, the 10 meter height.
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VTKM OK Virtual temperature at the geometric mean height (GMH).

VTWTB *K Virtual temperature at the 10 meter height minus
the bulk water temperature.

VVHC m • kg/sec m' Bulk aerodynamic derived vertical velocity and absolute
humidity covariance.

VVLC m2/sec' Bulk aerodynamic derived vertical velocity and longitudinal
velocity covariance.

VVPTC m *K/sec Bulk aerodynamic derived vertical velocity and potential
temperature covariance.

WD degree Wind direction referenced to true North.

WMBR - Composite weighted mean for the profile and bulk derived bowen ratio
values inversely weighted as a function of the respective measurement
error.

WMDRAG Composite weighted mean for the profile and bulk derived drag
coefficient values inversely weighted as a function of the
respective measurement error.

WMFRIC m/sec Composite weighted mean for the profile and bulk derived friction
velocity values inversely weighted as a function of the respective
measurement error.

WMHEFX watt/m 2  Composite weighted mean for the profile and bulk derived sensible heat
flux values inversely weighted as a function of the respective
measurement error.

WMHUFX kg/sec • m2  Composite weighted mean for the profile and bulk derived humidity flux
values inversely weighted as a function of the respective
measurement error.

WMLHFX watt/m 2  Composite weighted mean for the profile and bulk derived latent heat
flux values inversely weighted as a function of the respective
measurement error.

WMMOFX Nt/m2  Composite weighted mean for the profile and bulk derived momentum
flux values inversely weighted as a function of the respective
measurement error.

WMMOL meter Composite weighted mean for the profile and bulk derived
monin-obukhov length values inversely weighted as a function
of the respective measurement error.

WMRI Composite weighted mean for the profile and bulk derived gradient
Richardson number stability values inversely weighted as a function
of the respective measurement error.
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WMRUFL meter Composite weighted mean for the profile and bulk derived roughness
length values inversely weighted as a function of the respective
measurement error.

WMSLPT OK Composite weighted mean for the profile and bulk derived scaling
potential temperature values inversely weighted as a function of
the respective measurement error.

WMSLSH kg/kg Composite weighted mean for the profile and bulk derived scaling
specific humidity values inversely weighted as a function of the
respective measurement error.

WMSR watt/m 2  Composite weighted mean for the profile and bulk derived sky and solar
radiation heat flux inversely weighted as a function of the respective
measurement error.

WMTHFX watt/m 2  Composite weighted mean for the profile and bulk derived total heat
budget flux values inversely weighted as a function of the
respective measurement error.

WMZOL Composite weighted mean for the profile and bulk derived Z/L (or t)
stability parameter at the geometric mean height values inversely
weighted as a function of the respective measurement error.

WMZOLT Composite weighted mean for the profile and bulk derived Z/L (or )
stability parameter at 10 meters values inversely weighted as a function
of the respective measurement error.

WSI m/sec Wind speed at the ZI height.

WS1EC - Wind speed escarpment correction coefficient for the ZI height.

WS2 m/sec Wind speed at the Z2 height.

WS2EC - Wind speed escarpment correction coefficient for the Z2 height.

WSB m/sec Wind speed at the 10 meter height.

WSD m/sec Wind speed vertical profile differential.

WSM m/sec Mean wind speed of the measurements at the ZI and Z2 heights.

WSSLOP - Profile derived physical slope of Ln (height) with Businger
stability corrections vs. wind speed.

WTB *C Bulk water temperature in *C.

WTBFCAL volt Bulk water temperature field calibration correction.

WTKB *K Bulk water temperature in *K.

WVGC Nt • m/kg *K Water vapor gas constant; set equal to 4.6 150 x 102.
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WI Intermediate step in computation of the Businger
stability correction for wind speed profile when
Richardson number < 0 at the ZI height.

W2 Intermediate step in computation of the Businger
stability correction for wind speed profile when
Richardson number < 0 at the Z2 height.

Y1 Intermediate step in computation of Businger stability
correction for temperature and humidity profiles
when Richardson number < 0 at the ZI height.

Y2 Intermediate step in computation of Businger stability
correction for temperature and humidity profiles
when Richardson number < 0 at the Z2 height.

ZI meter Upper level average measurement height of profile instruments
(except C,) referenced to ground surface.

Z2 meter Lower level average measurement height of profile instruments
(except C,2) referenced to ground surface.

ZB meter This is the standard height for the bulk aerodynamic calculations,
set equal to 10 meters as referenced to ground surface.

ZIOL - Profile derived Z/L (or ) stability parameter computed for the ZI height.

Z2OL - Profile derived Z/L (or ) stability parameter computed for the Z2 height.

ZOL - Profile derived Z/L (or ) stability parameter computed
for the geometric mean height which is the relevant height for the
conversion of Richardson number to Z/L.

ZOLB Bulk aerodynamic flux derived Z/L (or C) stability
parameters computed for the geometric mean height.

ZOLT Profile derived ZIL (or C) stability
parameter computed for the 10 meter height.

ZOLTB Bulk aerodynamic flux derived Z/L (or 1) stability
parameter computed for the 10 meter height.

ZTURI meter Upper level measurement height of microthermal
turbulence temperature structure (C,2 ) sensors
referenced to the ground surface.

ZTUR2 meter Lower level measurement height of microthermal
turbulence temperature structure (C,2) sensors
referenced to the ground surface.
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Computer Calculations: [May 1979 Data]

Presented below are the calculations performed to obtain the micrometeorological parameters.
They are listed in a simple algebraic form and utilize a shorthand English notation developed for com-
puter programming purposes. The calculations include the curve-fit equations for converting the raw
average voltages into engineering units, the field calibration and wind speed escarpment corrections, the
equations for computing the various profile and bulk aerodynamic derived stability and flux parameters,
and the computations for the error analysis of various parameters. The MKS International System of
units is employed throughout this work, with the exception of millibars (mb) for barometric and vapor
pressures instead of newton/meter2 or pascal, and International Steam Table calories (ITcal.) instead of
joules. Both OK and °C are employed.

1 millibar = 102 newton/meter2 = 102 Pascal
1 ITcal. - 4.18684 joules

The symbol * to the left of an equation indicates a modification or addition made since the previ-
ous experiment. Equations and symbols deleted since the previous experiment are listed at the end of
this section.

ATI = N(1) 5 N(1) 6. N(1) 7 N(1) 8 N(1) 9 N(1)Io

and

N(1), Mode: 1 = Primary Sensor, 2 = Backup Sensor

N(1) 2 Resolution: 3 = N(1) 7 . N(1) 8 , 4 = N(1) 6 . N(07

N(1) 3 Interface Number:l = 1, 2 = 2, 3 = 3, 4 = 4

N(1) 4 Polarity: 1=+, 2=-

AT2= N(2) 5 N(2) 6 . N(2) 7 N(2)N(2) 9N(2)10

and

AN(2) 1 Mode: 1 = Primary Sensor, 2 = Backup Sensor.

N(2)2 Resolution: 3 - N(2) 7 . N(2)8, 4 = N(2)6 . (2)7

N(2) 3 Interface Number: 1 - 1, 2 = 2, 3 = 3, 4= 4

N(2) 4 Polarity: 1 - +, 2 -

If V(09) < 6.324 volt, then:
WD = 145 + 34 x V(09)

If V(09) >, 6.324 volt, then:

WD - -215 + 34 x V(09)

* If-I < WD < 10, then: WSIEC- .992 and WS2EC = .951

REHL - .186 and UWPL - 17 + 24.2 (1.18 - TTABLE)

*If 10 < WD < 20, then: WSIEC - .993 and WS2EC - .956

REHL - .168 and UWPL - 19 + 20.8 (1.18 - TTABLE)
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* If 20 K, WD < 30, then: WS1EC - .994 and WS2EC - .960

REHL - .152 and UWPL - 20 + 21.2 (1.18 - TTABLE)

*If 30 K WD < 40, then: WS1EC - .994 and WS2EC= .965

REHL - .136 and UWPL - 20 + 25.0 (1.18 - TTABLE)

*If 40 < WD < 230, then: WSIEC=- 1.000 and WS2EC= 1.000

REHL = "NOT COMPUTED" and UWPL "NOT COMPUTED"

*If 230 4 WD < 240, then: WSIEC = .998 and WS2EC = .985

REHL - .087 and UWPL - 30 + 16.1 (1.18 - TTABLE)

*If 240 K, WD < 250, then: WS1EC = .998 and WS2EC = .984

REHL - .089 and UWPL - 30 + 14.8 (1.18 - TTABLE)

If 250 < WD < 260, then: WSIEC - .998 and WS2EC = .983

REHL - .090 and UWPL - 32 + 13.6 (1.18 - TTABLE)

*If 260 < WD < 270, then: WSIEC - .998 and WS2EC - .983

REHL - .090 and UWPL = 36 + 10.6 (1.18 - TTABLE)

*If 270 < WD < 280, then: WSIEC - .997 and WS2EC = .982

REHL - .092 and UWPL - 39 + 8.9 (1.18 - TTABLE)

*If 280 < WD < 290, then: WS1EC = .997 and WS2EC - .977

REHL - .103 and UWPL - 38 + 14.4 (1.18 - TTABLE)

* If 290 < WD < 300, then: WSIEC - .995 and WS2EC - .969

REHL - .125 and UWL - 41 + 29.7 (1.18 - TTABLE)

*If300 < WD < 310, then: WSIEC - .993 and WS2EC - .959

REHL - .157 and UWPL - 34 + 65.3 (1.18 - TTABLE)

* If 310 < WD < 320, then: WS1EC - .992 and WS2EC - .952

REHL - .183 and UWPL - 27 + 69.9 (1.18 - TTABLE)

* If 320 4, WD < 330, then: WS1EC - .992 and WS2EC - .949

REHL - .199 and UWPL - 21 + 48.7 (1.18 - TTABLE)

" If 330 < WD < 340, then: WSlEC - .991 and WS2EC - .947

REHL - .206 and UWPL 19 + 36.9 (1.18 - TTABLE)
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* If 340 < WD < 350, then: WS1EC =.991 and WS2EC =.947

REHL - .207 and UWPL - 16 + 29.7 (1.18 - TTABLE)

* If 350 < WD < 361, then: WSIEC -. 992 and WS2EC - .948

REHL - .201 and UWPL - 16 + 24.2 (1.18 -- TTABLE)

* If P'(05) < 2.570 volt, then:

WS 1 = [-6.32834 x 10-2 + 2.42269 x V(05) - 0.399002 x V(0.) 2 +

8.72726 x 10- 2 X V(05) 31 X WS1IEC

* If V(05) > 2.570 volt, then:
WSI= [3.08914x 10)2+1.93793x V(05)-6.72817x 10-4 X V(05) 21 X WS1EC

* If V(06) < 2.558 volt, then:
WS2 = [-7.13544 x 10r-2 +2.52039 x V(06) -0.404911 x V(06) 2 +

8.22668 x 10-2 X V(06) 3 ] X WS2EC

*if V(06) > 2.558 volt, then:
WS2 = [0.18 1091 + 1.92438 x V(06) + 1.55926 x 1074 x V(06) 2] X WS2EC

* DP 1FCAL = (as indicated on data printout)

*DP2FCAL = (as indicated on data printout)

V'(03) = V(03) + DP1FCAL

DPI = -20.825 +6.25047 x V'(03) -4.04968 x 1072 X V'(03)2+ 1.43719 x 10-3 X V(03)3

V'(04) = V(04) + DP2FCAL

DP2= -20.5158 +6.06103 x V'(04) - 2.15130 x 10)-2 X V'(04)2 + 1.890459 x 1073 X V'(04)3

If I V(01) I > 1.0 volt, then:

TUR I11k.07722 x 01 1 v(0I)1 112
If I V (01)I < 1.0 volt, then:
TUR 1 = "NO DATA"
If I V(02)1I > 1.Ovolt, then:

TR2=- 11.07722 x 0 2 11
If I V(02)1 < 1.0 volt, then:
TUR 2 -" NO DATA"

*BP2 - 941.51 + 14.123 V(07) + 0.22644 x V(07) 2 - 1.41907 x 1072 X V(07) 3

"*SR - - 139.46 x V (08)

" WTBFCAL - (as indicated on data printout)

r V(10) - V (10) + WTBFCA L

*WTB - 9,75329 + 0.969791 x V'(00) + 6.10709 Xl107 4 X V'(10)2

*Z1I - 18.35
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*Z2 9.20

ZB -10.000

ZTUR I - ZI + 0.60

ZTUR 2- Z2 + 0.60

GMH - rZI xZ 2

*BPIl- BP2 - [(z1-Z2) x 0.121

* BpB - Bpi + [(Z I-ZB) x 0. 121

* RPM- .SB1 + [(Zl-GMH) x 0.121

*BPW - Bpi + j(ZI) x 0.121

ATKl ATI + 273.160

A TK 2- A T2 + 273.160

DpK1 - DPi + 273.160

DPK2 - DP2 + 273.160

AlI- 373.160/DPK I

A42- 373.160/DPK2

8 - AlI- 1.000

B2 -A2-- 1.000

Ci- 1.000-1-

C2 - 1.000-

GGCIO0 - - 3.49149

GGCII - 11.344

GGCI2 - 5.02808

GGC13 - -7.90298

GGC 14 - 8.1328 x IV~

GGCI5 - -1.3816 x i0-

DI - [ 10 (GGCIO)x(BI)] - 1.000

D2 . [IO(GGCIO)x (2)) - 1.000

" F1 I IoWGGCII)X(CUl 1.000

" F2 - j(GllxC) - 1.000

VPI - BPI x (A 1)GGC12 X 1 0 I[GGCl3xalI+(GGC14xDII+IGGCISXFI

VP2 - BP2 x (A 2 )GGCl2 X 10(GGC13XB21+IGGC14xD2)+IGGC15xf2l

GI - 373.I60/ATKI

G2 - 373.160/A TK2

Q1 - GI - 1.000
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Q2- G2 - 1.000

A1 1.000-G

J2 1.WoO- 1G2
Kl 11o(GGCIO)x(QI)i - 1.000

K2= - ;(GGCIO)X(02)] - 1.000

MI - 10(GGcllP.(JlU1 - 1.000

M2-= (1 0(GGCIP(J2) 1 - 1.000

*SVPI - BPI1 (GI)GGC12 X 0 IGGC13XQ1-4-GGC14xX11+IGGCI~xMl)

*SVP2 - BP2 X(G2)GGCI12 X 10 IGGCI3xQ2]-tGGC14xK2-+IGGC1SxM2

WVGC -4,6 150 x 102

AHI- VP) 100
AH1 (VP1) x(WVGC) (A TK1)

AH2=(VP) xI ( WVGC)(ATK2) I
RHI = I] 100

R2- I V2x 100

*H -i 0.622 x VPI
BPI - (0.378 x VPI)

*SH2 - 0.622 x VP2
8P2 - (0.378 x VP2)

VTK I -(ATK 1) [ 1.000 + (SH I x 0.608)]

VTK 2 -(A TK2) x (1.000 + (S112 x 0.608)]

VTI - VTK I- 273,160

VT2 - VTK 2- 273.160

PTKlI (A TK 1) + (0.0098 x Z 1)

PTK 2- (A TK 2) + (0.0098 x Z 2)

P11 - PTKtI - 273.160

PI'2- P1'K2 - 273.160

VPTK I - (VTK 1) +4 (0.0098 x ZI1)

VPTK 2- (VTK 2) + (0.0098 x Z 2)

VPTI - VPTK1I - 273,160
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VPT2 - VPTK2 - 273.160

WSM - WSI + WS22

WSD - (WS1 - WS2)

If I WSD I < (WSM x .028), then set:

WSD - +(WSM x .028)

SHD - (SHi - SH2)

*If ISHDI < .08 x I0-3 and DP2 > WTB, then set:

SHD = + .08 x 10-3

*If ISHDI < .08 X 10-3 and DP2 < WTB, then set:

SHD - -. 08 x 1071

*PTKD - (PTKI - PTK2)

If IPTKDI < .008 and PT2 >, WTB then set:

PTKD - +.008

If IPTKDI < .008 and PT2 < WTB, then set:

PTKD - -. 008

DWSDZ - WSD
GMH x Ln(Z1/Z2)

DSHDZ SHD
GMH x Ln (Z1/Z2)

DPTDZ PTKD
GMH x Ln(Z1/Z2)

ATKM = ATKI + ATK2
2

VPTKM - VPTK 1 + VPTK 2
2

GA - 9.7959

RI - (GA) x (DPTDZ)(VPTKM) x [DWSDZ]

If RI < -2.0, then ZOL - "NOT COMPUTED"

If -2.0 < RI < 0, then compute ZOL as a function of RI solving the below equation in

reverse via the Newton-Raphson Method for:

RI - [0.74(ZOL)] x [1 - 15(ZOL)]I"2
[1 - 9(ZOL)1I" 2

Let J - RI as an arbitrary starting point and

ZOLj , _ ZOL_ F(ZOL')

F'(ZOL)
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Where:

ZOL J is the current guess.

ZOLJ+I is the next iteration.

and

F(ZOL) = .74(ZOL)[1 - 15(ZOL)]1/ 2  RI
[ - 9(ZOL)1 2  

-R

F'(OL) - I104)[1 - 15(ZOL)112J - 11. 1 (ZOL) + 21(O)/1[2_30(ZOL)II2 [2_18(ZOL)I]/

Execute the iterations until:

IZOLJ+I - ZOLJI <.5
lZOLJ+

1  <

At which point an exceptable value for ZOL has been computed.

Then:

MOL =GMH
ZOL
_Z1

ZIOL - M
MOL

Z20L -Z2
MOL

WI-- [1 - 15(ZIOL)]11 4

W2 - 1 - 15(Z20L)]"14

YI = [1 - 9(ZIOL)] 112

Y2 - [1 - 9(Z20L)]1/ 2

With arctan expressed in radians:

PSIZl - 2 x Ln I +W + Ln 1+ (W1)2 [2 arctan(WI)] +
2 j 2 J .2

PSI1Z2- 2 x Ln I+ W2 + Ln[ 1+ (W2)2' - [2 arctan(W2)] + M
1 2  2  j 2

PSI2Z1- Lnl 1 +YiJ

PSI2Z2 - Lnj 1 + Y21
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If R1I> + 0.2, then ZOL - "NOT COMPUTED"

If + 0.2 >, R1i> 0, then compute ZOL as a function of RI solving the below equation in

reverse via the Quadratic Solution for:

R1 - 0.74(ZOL) + 4.7(ZOLPl
(I + 4.7(ZOL)P2

Let:

ZOL =-B - rB - 4(A x C)

2(A)

Where:

A - (22.09 x RI) - 4.7

B - (9.4 x RI) - 0.74

C -RI

Then:

ZOL

Z1OL - MO.

MOL

PSllM - -4.7 (ZIOL)

PSI IZ2 = -4.7 (Z2OL)

PSI2Z1 I= -4.7 (Z IOL)
0.74

PS122 -- 4.7(Z2OL)

ZOLT- Z
MOL

*VKC - 0.4

*WSSLP - Ln(ZI) - I'SIIZII - [Ln(Z2) -PSIIZ21
*WSL I WSD

*SHSLOP - (Ln (ZI1) - PSI2Zl11 - [Ln (Z 2) - MSIMZI
SHD

*PTKSLOP [ Ln (Z 1) - PSI 2Z I - [Ln (Z2) - PSI 2Z21
PTKD

*TURD - (TUR I - TUR 2)

*If I TURDJI < .05, then set [Ln (TUR I)-Ln (7UR2)A - -3.0
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*TURSLOP ILn (ZTUR 1) - Ln (ZT!R 2)]
[Ln (TURI1) - Ln (TUR 2)]

FRICV = VKC
WSSLOP

*RLC 10= -2.501

*RLCII = +1.465

*RLC12 = -6.743

* RLC 13 = - 10.700

* RLC 14 = -6.875

* LOGFV = Log 10(FRIC V)

*RUFL = IRLCIO + RLCII(LOGFV) +RLC12(LOGFV)
2 

+ RLC13(LOGFV)
3 

+ RLCI4(LOGf-V)
4

SCLSH = VKC
0.74(SHSLOP)

SCLPT = K0.74(PTKSLOP)

VTKM = VTK I + VTK2
2

*AIRD= 34838(BPM)
V7'KM

SPHEAT=- 0. 24011 + 0.90 I1 H S12 1 03

MOFLX - -(AIRD) x (FRICV)2

HUFLX - - (AIRD) x (FRICV) x (SCLSH)

HEFLX=--(A IRD) x (FRICV) x (SCLPT) x [(SPHEA T) x 4.186841

ATM - A TKM - 273.160

LHV - (597.31 - [.56525 (A TM) 1) x 103

" LHFLX - (HUFLX) xe ILHV) x (4.18684))

" THFLX - HEFLX + LHFLX + SR

*BR - HEFLX
LHFLX

LAMBDA =5.4 x 1-

*OPTIR I - [77.6(BPI) 12 . +7.53 x 109 1' x (TIR ) xI12
(A TKIJ (LAMBDA )2J

'OPTIR 2- l77.6(BP2) 12 x 11+ 7,53 x 10' 12 x(U2 (
I(ATK2) 2 I I (LAMBDA )2  x('R)xI~

*IPRZ - Ln(Zl) - Ln(ZB)
Ln(ZI) - Ln(Z2)

*IPR TUR - Ln(ZI) - Ln(ZB)
Ln (ZTUR 1) - LN (ZTUR 2)
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* WSB= WS I-1PRZ (WS1I- WS 2A

* DPKB - DPK1I - [IPRZ (DPK1I - DPK 2A

*ATKB - ATK1 - [IPRZ (ATK 1 - ATK2)J

*TRT - Ln (TUR 1) - 'IPR TUR x Ln TUR 1I

TUR T -exp (TRT)

IFRIC~l*DJRAG -i
1WSBj

DPB - DPKB - 273.160

A TB -A TKB -273.160

AB = 373.160/DPKB

BB -AB -1.000

DB = [I 0 (GGCIO)x(BB )l - 1.000

FB = [10 (GGC1I)x(CB)J - 1.0M0

*VPB - BPB x (AB)GGCI2 X 10[GGC13xBBI+[GGC14xDBI+[GGCI5XFBI

GB = 373.1 60/A TKB

QB - GB - 1.000

JB 1.000 - GB~

KB = [1 (GGCIO)x(QB)J - 1.000

MB = [1 (GGCII)x(JB)i - 1.000

*SVPB - BPB x (GB)GGCI2 X 10 [GGCI3xQBI+[GGC14xKBI+[GGCIxMBI

AHE - (VPB) x 1w~ 00i(TK)

RHB-=IV x 100
S SVPB

*SHB - 0.622 x VPB
BPB - (0.378 x VPB)

VTKB = (A TKB) x I[1.000 + (SHE x 0.608)]

VTB - VTKB -273.160

PTKB - (A TKB) + [0.0098 x ZBI

PTB - PTKB - 273.160

VPTKB - (VTKB) + [0.0098 x ZBJ

VPTB -VPTKB - 273.160
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WTKB= WTB +273.160

A TWTB - A TKB - WTKB

PTWTB = PTKB - WTKB

VTWTB = VTKB - WTKB

VPTWTB -VPTKB - WTKB

SHTC = 0.92 x 10-

SPHEA TB - ( '40 [1 + 0.90 (SHB)1 x 103

*AIRDB = '.34838 (BPB)
VTKB

VVPTC - 0.002 - [(SHTC) x (WSB) x (PTWTB)I

HEFLXB = (AIRDE) x (VVPTC) x (SPHEA TB) x 4.186841

AW=- 373.160/ WTKB

BW=-A W- 1.000

DW - (1 (GGCIO)x(BW) 1  1.000

FW- [1 0 (GGCII)x(CW)] 1.00

*VPW=- BPW x (A W)GGCI2 X 10 IGGC13XBW1+IGGC14.DW1+IGGC15XFW)

AHW= (PW) I (WVGC) x (WTKB)J

MTC - 1.32 x I 0r-

VVHC=- (MTC) x (WSB) x [AHW -AHBJ

HUFLXB - VVHC
LHVB -1597.31 - 1.56525(ATB)J} x13

*LHFLXB = (HUFLXB) x [(LHVB) x (4.18684)1
*THFLA7B - HEFLXB + LHFLXB + SR

*BRB - HEFLXB
HLXB

DRAGB 10.63 + [0.066(WsB)J) x jr

*SSTRES -(DRA GB) x (WSB) 2 x(AIRDB)
*VVLC - -SSTRES/AIRDB

*MOFLXB -- (SSTRES)

*=IV (SSTRES) 112

*LOGFVB =Log 10(FRICVB)

*RUFLB - j0 RLCIO4-RLCII(LOGVB) +RLC12(LOG IPB)2 +RLCI3(LOG YB) + RLC)4(LOG YB)'
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SCLSHB = -HUFLXB

(AlRDB) x (FRICVB)

SCLPTB = - HEFLXB
(AIRDB) x (FRICVB) x [4.18684(sPHEA TB)]

MOLB -(A TKB) x IFRICVBP'
(GA) x (VVPTC) x (VKC)

ZOLB -GMH

MOLE
If ZOLB K, 0, then:

RIB -[0.74(ZOLB)i x [I - 15(ZOLB)1'1
(I - 9(ZOLB) 112

If ZOLE > 0, then:

RIB - (ZOLB) x [0.74 + 4.7(ZOLB)1
(I + 4.7(ZOLB)12

ZOLTE- ZB
MOLE

(A TKB) (LAMBDA) 2  x(UT

*ESD- 028( WSM)
* EWSD- W -SD, x 100

*ESHD - .08 x 071x 0
I SHDI 0

*EPTD = .008
IPTKDIxlo

*EWSPD = EWSD

*ESHPD - ESHD

*EPTPD = EPTD

*ER! = EPTPD + 2 (EWSPD)

*If RI <, 0, then set :

EZOL = ER!

*If RI > 0, then set:

EZOL = [I + (IOIRII)l ERI

*EPSID - IZOL1 + .2J x EZOL

*EZOL T - EZOL

*EWSSLP - EPSID + EWSD

*ESNSLP - EPSID + ESHD

* EPTSLP - EPSID + EPTD

*EFRICV - EWSSLP

*EDRAG - 2(EFRICV)

*ERUFL - F~FR IC V + 20
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*ESCLSH - ESHSLP

*ESCLPT - EPTSLP

*EMOFLX - 2(EFRICV)

*EHUFLX =EFRJC V + ESCLSH

*EHEFLX - EFRICV + ESCLPT

V. *ELJJFLX -EHUFLX

*EBR - EIIEFLX + ELHFLX

ER=(ISR I +14) x .05 x0
ISR I

*DHEFLX - I(HEFLX)I x (EHEFLX)

*DLHFLX= -(LHFLX)I x (ELHFLX)

*DSR = (SR)I x (ESR)

*DH= IHEFLXI + ILHFLXI + ISR I

*ETHFLX DEXI+IDLHFLX f +DSRI H1
SDH j DH DH

*EZB = 3

*EW.SB = 3
*ESHTC = 55

*EMTC - 25

*EDRAGB - 40

*EPTWTB - 0.5 x 100
I PTWTB I

*EAHWB 04X 1 OF
IAHW - AHB-I X1(

*EVVPTC -ESHTC + EWSB + EPTWTB

*EHEFXB - EVVPTC

*EVVHC - EMTC + EWSB + EAHWB

* EHUFXB - E V VKC

*ELHFXB - EHUFXB

* EBRB - EHEFXB + ELHFXB

*ESB - ESR

*DHEFXB - I (HEFLXB) I x (EHEFXB)

*DLHFXB - I (LHFLXB) I x (ELHFXB)

*DSRB - DSR

*DHB - IHEFLXBI + ILHFLXB I + ISR I

*ETHFXB DHFX + IDLHFXB II+ IDSRB12/2

DBDHB J DHB
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* ES TRES - EDRAGB + 2(EWSB)

*EVVHC - ES TR ES

* EMOFXB = ESTRES

*EFRICB 0.5(ESTRES)

*ERUFLB =EFRICB + 20

*ESLSHB =EHUFXB + EFR ICB

*ESLPTB =EHEFXB + EFRICB

*EMOLB 3(EFRICB) + EVVPTC

* EZOLE - EMOLE + EZB

* EZOL TB = EZOLB

* if ZOLB < 0, then set:

ERIB = EZOLB

* If ZOLE > 0, then set:

ERiB =EZOLB

1+(1RIB I)

*WMRI= _+RB RI ERIBI / I ___+ER

* WMZOLT- ZOLT + ZOLTB I + 1I
-~EZOL T EZOL TB JEZOL T EZOL TBj

WMOF EMOFLX + EMOFXB EMFX+ EM
*wMOF-lMOFLX EMOFXB, /MFL EMFXBj

*WMHUFX= HLJFLX + HUFLXB~ I + __I

I EMFL ELFXB ELHFLX ELMFXB

*WMLHFX= LHFLX + LHFLXBJ I + I
I EHFL ELFXB ELHFLX ELHFXB

" WMHEFX =HEML +___ _____ I __+_I

EHEFLX + HEFXBJ EHEFLX +EHEFXB 1

* WMSR = SR

" WMTHFX = TF JJX~~ + /T!H EL 4 FL + ETIFX

" WMBRBR E BRB EBR II
IWMBR R +BRB I/I +EBRBJ

*WMFRIC, -IFRICV + FRICI JEI I' + EFIcB

*WMS S(fS'H ESLSMB ESCLSH ESLSHB
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IVSP SCLPT +SCLPTB l I + 1 I
*WMSPT~ESCLPT + LPT ESCLPT +ESLPTBJ

* WR F I R UFL +R.UFLB) I _ I__I
* RUL 1 ER UFL +ERUFLB IERUFL +ER UFLBJ

*W~JRA= IDRAG + DRI4GBJ EDRAG ±EDRAGBJ

* SDRI (R - WMR)'+ (RIB - WMR) 2

* SZOLT (OL -WMZOL T) + (ZOL TB - W LT /

*SDZ O LT= LZ OLT 2W Z LT 1"

* SDMOFX(MOFLX - WMMfOFX) 2 + (MOFLXB - WMMOFX) 2 11/2

*SDLHFX = (LI-FLX - WMLHFX) 2 + (LHFLXB - WMLMFX)-' 2

*SDHEFX =(HEFLX - WMHEFX) 2 2 HFX WMHEFX)2 1 1"2

*SDSR =0
*STHFX (THFLX - WMTHFX) 2 +(THFLXB -WTF)1/2

*SDBR (BR - WMBR) 2 2 BR WMBR)2 2

*DRC=(FRICV- WMFRIC) 2 2 FIV WMFRIC)2 1
2

* SDSLSIJ (SCLSH -WMSLSH) 
2 + (SCLSHB -WMSLSH) 12

*SDLP7 =(SCLPT - WMSLPT+(SLB WMSLPT)' /1DLP 21

*SDR UFL =(R UFL - WMR UFL)2 2 +( FB-WMR UFL) 2 2

*SDDRAG -(DRAG - WMfDRAG) 2 2 DAG WMDRAG)2 1
2

I WMRII > .02, then: DFRl - SDRl 0
I WMRlII

*If IWMRII .02. then: DFRI -=DR x 100
.02

*If IWMZOL TI > .02, then: DFZOL T -SDZOLT 0I WMZOLTI x IO

*If IWMZOL1 < .02, then: DFZOL T - SOZOLT x 100
.02
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SDMOFX x10

*If WMMOFXI > .06, then: DFMOFX - [WMMOFX 0

*If WMMOFXI K .06, then: DFMOFX = SDMOFX x 100
.06

* If WMLHFX > 20, then: DFLMFX = SDLMFX x 100I WMLHFX

*If WMLHFX < 20, then: DFLHFX - SDLHFX x 100
20

*If WMHEFXI > 3, then: DFHEFX = SDHEFX x 100
I WMHEFX

*If IWMHEFXI < 3, then: DFHEFX = SDHEFX x 100

*DFSR = 0

SDTMFX
*If I WMTHFXI > 30, then DFTMFX - I WMTMFXI x 100

*If IWMTHFXI < 30, then DFTMFX= SDTHFX x 100SDH
LIIVILJIIVIEA 30

If I WMBR I > .08, then DFBR - SDBR x 100
-WMBR

*If WMBRI < .08, then DFBR - SDBR x 100
.08

*If IWMFRICI > 6 x 10-2 , then DFFRIC = SDFRIC xTWMfFRIC] 0

*IfIWMFRICI K, 6x M-2 , then DFFRIC = SDFRICxlO-2 x 1006
*If IWMSLSHI > 3 x I0, then DFSLSH = SDSLSH x 100WMSLSHI

*If IWMSLSMI K 3 x I0 -r, then DFSLSH - SDSLSH x 1003 x 10-5

SDSLPT
If [WMSLPTI > 2x 10-2, then DFSLPT = -xSLPT 100

*IfIWMSLPTI < 2 x 10-2, then DFSLPT'= SDSLPT x 100
2 x 10-2

SDR UFL
*IfIWMRUFLI > 6 x 10- 1, then DFRUFL =- xRUFL !0

IWMR UFLI

If I WMRUFL < < 6x 10- , then DFRUFL= I WDRAG[ x 100

IWMDRA G
SDDRA

*If IWMDRAGI < 4 x 10- 4, then DFDRAG - SDDRAG x 1004x 10- 4

* WMMOL - ZB
WMZOL T

* WMZOL = - GMH
WMMOL
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Equations and symbols deleted since the previous experiment:

BP

D VPTDZ

VP TKSL OP

SCLVPT

SCL VPTB

BO YFLX

BO YFLXB

RSTRES
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13. Listing of Hewlett-Packard 9825A Computer Programs in HPL Language

Program Name Page

SANNIC 601
CRUNCH 602
CRNCHO 602
CRNCH2 603-604
CRNCH3 604
SCRNCH 605
SANPRT 605
PRINT 1 606
PRINT2 606
PRINT3 607
PRINT4 607
PRINTS 607
PRINT6 608
PRINT7 608
SPRNT1 609
SPRNT2 609
KPRINT 609
RECRNC 610
WTBCOR 610
TIDEAD 610
TIDPRT 611
MEAN 611
MAXMIN 612
DELETE 612
SANPLT 613-614
SANPLI 614-615
SANPL2 615-616
SANPL3 617-618
SANPL4 618-619
COPY 620
MEANL 620
SANLST 621
ESCPT 621
ESCPLT 622
WSAFP 623
WSALST 624
SANST 624
STVAR 625
TPLOT 625-626
TABLE 226
RUN # 226
SPCRNC 627
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